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AS THE EDITOR VIEWS THE NEWS

June 26, 1944

Helping Them To Shift
To readers w ho are not familiar with advertising matters, let us explain that the 

National Industrial Advertisers Association is an important organization composed 
principally of the advertising executives of industrial companies. The Cleveland 
chapter of N.I.A.A. has just launched a m ovem ent (p. 81) which we think is admir
able. W e hope it w ill gain nation-wide acceptance on a grand scale.

The sponsors of this idea realized that sooner or later hundreds of thousands of 
men in the armed services w ill be returning to their jobs in industry. They know  
that the shift from military to civilian routine w ill not be easy for these men. They 
w ill need time to adjust them selves to the change and— very important— they will 
need to becom e familiar with advances in industrial methods which have occurred 
during their absence.

If you think that statements concerning the difficulties of adjusting one’s routine 
from that of war to that of peace are exaggerated, recall or ask your friends who 
were in W orld War I how  long it took to get back into the swing of the old job. With  
few  exceptions, they w ill tell you the transition required from six months to a year 
and that it was a trying ordeal.

The N.I.A.A. idea is to help men in the service to catch up with progress in 
industry. The initial step is to collect copies of industrial, technical and trade papers 
from the offices of advertising agencies and to place them in army and navy hospitals 
where they w ill be available to convalescing servicemen.

This plan serves tw o purposes. It helps the veteran to get up to date on hap
penings in the industry or profession to which he w ill be returning. Secondly, it ac
complishes this very desirable objective w ithout imposing an additional strain upon 
the already inadequate supply of paper. Copies of business magazines, having served 
their purpose in the agency offices, go to hospitals for a second round of service.

W e feel that this simple, effective idea put forth by advertising managers may 
w ell suggest to the top executives of industry that they do something to help their 
returning employes to adjust them selves more readily to the routine of industrial em 
ploym ent. M anagement can w ell afford to assign some of its ablest personnel to the 
task of studying the problems of returning servicem en and of developing procedures 
which w ill help them to reduce the time and minimize the mental torture of read

justment.

B-29s OYER NIPPON: Bombing of the
Yawata steelworks on Kyushu island by American 
land-based bombers holds a double-barreled inter
est for persons identified with the metalworking in
dustries.

First, the B-29 Superfortresses w hich performed 
this spectacular mission are the outgrowth of de
signs developed by a private airplane builder and 
of co-operative manufacture by a pool of contractors

working along mass production lines. The story of 
the developm ent of the B-29 and of its manufacture 
in quantity is one of the industrial thrillers of this 

war.
Secondly, the target for this first major attack by 

the Superfortresses was Japan’s largest steelworks. 
The government-owned iron and steel properties at 
Yawata are believed to constitute about 80 per cent 
of N ippon’s blast furnace capacity and at least 20

(O V E R )
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per cent of its steel ingot capacity. The original 
Yawata furnaces and mills, com pleted shortly after 
the turn of the century, were the first in Japan to 
be adapted from western industrial patterns.

If the estimate that Yawata’s steelworks account 
for 20 per cent of Japan’s steel output is correct, 
then the strategic equivalent of the bombing of 
Yawata would be the bom bing in this country of all 
of the steelmaking facilities of Bethlehem , Jones & 
Laughlin and Crucible Steel of America.

— pp. 58, 74
a o o

M. OF M. RECORD BAD: In presenting
counter demands against the U nited Steelworkers 
of America before a panel of the War Labor Board 
in the steel w age case, steel producers placed major 
emphasis upon elimination of maintenance of mem
bership requirements from contracts, cancellation 
of the check-off feature, provision for NLBB super
vised elections at regular intervals and specific penal
ties for unauthorized work stoppages.

Supporting these demands, Hiland G. Batcheller
cited the experience of A llegheny Ludlum Steel
Corp., of which he is president, showing that in 1940
there were no work stoppages, in 1941 there were
two, in 1942 there were two and in 1943 there
were 26. This record indicates that maintenance of
membership has not been effective in strengthening
the “no-strike” pledge. Also it argues forcibly for
specific penalties. — p. 62

o o o

STEEL'S WAR RECORDS: A compila
tion by the American Iron and Steel Institute in
dicates how differently the impact of war has affected 
the shipment of the various rolled steel products.

The war caused all major product classifications 
except three to establish new records, based on an
nual shipments. The three exceptions were rails 
and fastenings, whose year of peak tonnage was 
1906; w elded pipe and tubing, w ith maximum ship
ments in 1926; and hot-rolled strip, which enjoyed 
its best year in 1936.

The peak in the shipments of 11 steel products 
occurred in the period from 1940 to 1942 inclusive. 
The remaining six products, whose all-time records 
were established in 1943, are “ingots, blooms and 
billets”, plates, hot-rolled carbon bars, hot-rolled 
alloy bars, cold-finished carbon bars and seamless 
tubing.

It w ill be interesting to note how long some of 
these war-period records w ill stand. It is doubtful 
whether any of these six 1943 records will be broken 
in 1944. — pp. 56, 59

ANOTHER U. S. BANK? Awb0̂
who has heard Maury M averick expound his views 
on the plight o f small businessm en or has read his 
remarks on the subject knows that the enterprising 
Texan is thoroughly sincere in his effort to get at 
the root of difficulties and to find effective remedies. 
He made a good im pression on the University of 
Chicago round-table sym posium  on sm all business 
June 18 and also in his recent appearance before  
the House Special Com m ittee on Postwar E conom ic

Policy and Planning.
W hile the chairman of the Smaller W ar Plants 

Corp. has numerous plans for assisting the sm aller 
businessman, the principal aids proposed are finan
cial. He would create a governm ent-ow ned and  
operated bank to cater to the financial needs of 
small businesses and he would revamp the tax struc
ture to relieve them of inequitable burdens.

W e like the latter and w ill not quarrel too much  
with the former. H owever, can’t w e find a w ay to 
help small business w ithout creating new  govern
ment corporations, banks, agencies, authorities, bu
reaus, commissions, offices or w hat not? — p. 64

a * *

NEED FEWER STEELS? For many years
there has been general agreement am ong compe
tent observers that most small consumers of steel 
(consumers who are not in a position to purchase 
their requirements in heat lots) buy a greater variety 
of specifications, sizes, finishes, etc. of steel than is 
necessary or desirable. It is suggested that in view  
of the experience with simplification during the 
present war and with a definite challenge for econ
omy in production looming w hen m anufacture for 
civilian needs is resumed, small consum ers should  
begin now to reclassify and standardize their steel 
requirements.

It is a fairly safe bet that if many sm all-lot steel 
consumers who have been using 20 or m ore types 
of steel will examine their needs carefully, they w ill 
discover that they can get along satisfactorily w ith  
perhaps four general purpose steels and three or 
four special purpose steels.

A thorough check-up may indicate that a steel 
standardization program launched now  or in the near 
future will pay handsom e dividends a year or tw o  
hence. __p 86

e d i t o r . i n _CH i e f
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For Workability With 
Inland Steel

Steel offers designers and manufacturers the maximum in 
workability. I t  can be formed and fabricated by all prac
tical production m ethods, keeping shop costs down. It can 
be formed either hot or cold. I t  can be easily spun or 
extruded into m any useful shapes. Steel can be deep drawn 
to such extremes as in the manufacture o f steel cartridge 
cases. I t  can be machined, sheared, bent, seamed, welded, 
and brazed. And steel is available in extreme ranges o f sizes 
and shapes, and chemical analyses; this offers a wide scope 
in the design o f parts, and also simplifies shop procedure, 
reducing wastage to  the minimum.

For half a century Inland has been studying the needs 
o f industry, working with designers and production men, 
to make steel more useful— to give it  the workability that 
simplifies production and assures economical fabrication. 
From such close contact with field problems, Inland has 
given industry Ledloy, the lead bearing, faster machin
ing steel— H i-Steel, the low alloy, high strength steel of 
exceptional workability— Form -Cote, the galvanized sheet 
which withstands severe form ing— Paint-T ite, the specially 
treated galvanized sheet to  which paint and enamel readily 
adhere— and m any other kinds o f steel that offer numer
ous advantages to the designer, the production man and 
the consumer.

Inland engineers and m etallurgists are at your service 
to help you design, select steel, and fabricate products for 
today or for the post-war period.

I N L A N D  S T E E L  C O M P A N Y

M ilw aukee

38 S. Dearborn St., Chicago 3, Illinois

D etro it St. Pau l St. Louis K an sas  C ity  Cincinnati N ew  York



IT  has to be a precise, accurate opera
tion . .  . machining barrel riflings of 

the N avy’s 16-inchers.
W hether m achin ing b ig  guns or 

countless other war materiel, operators 
everywhere are "in the groove when 
they use Texaco Cutting Oils for faster 
machining, longer tool life.

Texaco Cutting Oils permit higher 
speeds and feeds, with improved surface 
finish. They lubricate the tools, and by 
carrying away the heat prevent chip

welding; and lengthen tool life, assur
ing greater output.

Texaco lubricants have proved so ef
fective in service that they are definitely 
preferred in many fields, a few of which 
are listed at the right.

The services of a Texaco Engineer 
specializing in cutting coolants are avail
able to you through more than 2300 
Texaco distributing points in the 48 
States. The Texas Company, 135 East 
42nd Street, New York 17, N . Y.

TH EY PREFER TEXA CO
★  More lo com otives and  ra ilro ad  cor 
in the U. S . a re  lu b r ica te d  w ith Texact 
than with any  o ther b rand .

★  More reven u e  a ir lin e  m iles in th
U. S . a re flown w ith  Texaco  than will
any other b ra n d .

★  More buses, m ore bus lin es and mor 
bus-m iles a re  lu b r ica te d  w ith  Texao 
than with any  other b rand .

★  More sta tion a ry  D ie se l horsepow er i 
the U. S . is lu b rica ted  with Texaco  
with any  other b rand .

- -
★  M ore D iese l ho rsep ow er on  stream 
lin ed  tra in s in the U. S. is  (ub ricat< i%  
with Texa co  than with a ll o ther brand 
com bined .

T E X Ä C O

OK
TUN E IN  THE TEXA CO  STAR THEATRE EVERY SUN DAY N IGH T -  CBS ★  HELP W IN  THE W A R BY RETU RN IN G  EMPTY

°RUMS . ttPROMPTL' 
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Plan Return to Civilian Production
War Production Board to free materials for building of working 

models of postwar products. Limitations on aluminum and mag

nesium relaxed for use in civilian end products. Purchase and 

ordering of machinery and tools to be permitted

ALTHOU GH the next th ree  m onths 
are expected to be  the m ost critical yet 
faced in m unitions ou tpu t, W ar Produc
tion Board officials last week started  
charting definite p reparations for recon
version to civilian goods output.

Prefacing every step in the  new  peace- 
preparedness program  w ith em phatic 
statements on the  necessity of getting 
military production up to schedule and 
keeping it there, W PB C hairm an Don
ald M. Nelson outlined three steps to be 
taken at once to ease the  country back 
toward a civilian economy. These were:

1. An order authorizing any m anufac
turer to acquire enough m aterials and 
components to m ake and  test a single 
working model of any product p lanned 
for postwar production. I t  was pointed 
out that the m anufacturers could take 
orders against this working m odel for 
future delivery.

2. Reconversion of W PB orders lim iting 
the use of alum inum  and m agnesium  
so that m anufacturers will be able to ob
tain these m etals and fabricate them  
into essential end  products w henever and 
wherever m anpow er is available. W ith  
the exceptions of castings, foil and forg
ings, stocks of alum inum  and facilities 
for producing it are more than  sufficient 
for war needs. Existing restrictions on 
the m anufacture of end  products from

alum inum  and m agnesium  will be lifted 
by vesting in the  W PB regional offices 
authority  to perm it m anufacture of 
item s from  these m etals as the m an
pow er situation warrants.

3. B eginning July 1, m anufacturers 
will be  allowed to purchase m achinery, 
tools and dies for civilian production, 
w henever possible out of existing sur
pluses listed w ith W PB and  Defense 
P lan t Corp., b u t if necessary, through 
the  p lacing of orders validated  by W PB 
for production a t tim es and under condi
tions th a t will p reven t interference with 
w ar production.

M ust N ot In terfere  w ith W ar

Mr. Nelson, however, told Congress 
he w ould not hesitate a m inute to  cancel 
any of these steps to  restore civilian pro
duction if they in terfered  in any way 
w ith th e  w ar program .

Speaking of the  w ar production pro
gram  over the  next quarter, Mr. Nelson 
said m ilitary production schedules are 
heavier than  ever before. “Some in
creases have already been ordered as a 
result of recent actions overseas; the tank 
program , for instance, was ordered 
stepped  up  last week, and other increases 
will undoubtedly  follow. O ur need for 
on-schedule production is absolutely im 
perative, and we are faced by a m an

power problem  which is causing us to 
lag far behind schedule in some of the 
most critical program s. W e have got to 
drive harder than  ever before to m eet 
our m ilitary needs.

“This obviously m eans there can be 
precious little in the way of expanded 
civilian production for the im m ediate 
future. But in the  interest of w ar produc
tion itself, and for the  protection of the 
entire economy, it nevertheless is essen
tial to prepare  now  for the return  to 
civilian production.

“Just as industrial preparations for 
war had  to be  started long before the 
large-scale fighting began, so also the in
dustrial preparations for peace m ust be 
begun in plenty of tim e before the fight
ing ends.”

In reference to expanded tank produc
tion, m ilitary authorities said builders 
would be called upon to replace three 
tim es the expected losses on the beaches 
of F rance, because expenditure of the 
arm ored vehicles was running a t a rate 
far exceeding expectations. This expan
sion likely will be a t the cost of the lo
comotive build ing program .

Heavy truck ou tpu t, now running 25 
p e r cent beh ind  schedule, m ust be 
stepped u p  to schedule and kept there, 
due to losses in the  invasion.

Likewise, cargo ship construction, 
which recently has been reported as 
tapering, is to be increased, according to 
Rear Adm. Em ory S. L and, chairman 
of the M aritim e Commission. Admiral 
L and  said the present program  calls for
20,000,000 deadw eight tons this year 
and th a t the volume of work in m erchant

DISTRIBUTION O F STEEL PRODUCTS BY CONSUMING GROUPS

D istribution of steel products shipped to consuming indus
tries on a percentage basis for  1940 through  1943, com 

pared w ith  th e  yearly 
through  1939. 0Includes

♦ AUTOM OTIVE

W AREHOUSES

CONSTRUCTION

RAILRO A D S

'CO N TA IN ER S  
OiL, GASj'W AT"ER" 
_MA_CHJ_NERY_.

SHIPBUILDING

ORDNANCE

’ "EXPORTS TO 
ALLI ES.ETC.__

FORGE.- FOUNDRY
ALL O TH ERS

average for tire decade  1929 
aircraft from  1941 on.
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SHIPMENTS OF ROLLED STEEL PRODUCTS IN W AR AND PEACE
( N et Tons) ,

M axim um  A nnual Ship- M axim um  A nnual 
1943 m ents 1940-1942 incl. Shipm ents Prior to 1

. .  D.„ .  .  e R552 000 7,609,000 (1 9 4 2 )  4,966,000 (1936)
Ingots, Blooms, Billets etc. ...................................  3 909 000 ->5,190,000 (1 9 4 1 ) 4 ,657,000 (1929
Struc tu ra l Shapes and  Piling .................................  » 1 2  967000  11,543,000 (1942  ) 5 ,7 3 4 ,0 0 0 (1 9 1 8
] la‘es . . .  ,    2 7 4 7 0 0 0  2 ,7 6 3 ,0 0 0 (1 9 4 2 )  * 4 ,455,000 (1906
u adST .................................................... * 7 2 6 8 0 0 0  6,688,000 (1 9 4 2 ) 6,721,000 1929
Bars H ot-R olled— C arbon ............................................. e 2 9 2 7 0 0 0  2 ,1 9 9 ,0 0 0 (1 9 4 2 )  1,323,000 (1 9 2 9 )

, — A H o y .................................................  e , ’770000  1 244,000 (1 9 4 1 ) j  In c lu d ed  w ith
C old F in ished— C a r b o n   lY sn n n  313 000 (1 9 4 2 ) ( ho t-ro lled  bars
r  , „ . - T * * ®   j g f f i  . i S  W  '1 2 6 6 .0 0 0  (1 9 3 9 )
C oncrete Reinforcing   177’nnn * 210 000 (1 9 4 2 ) N ot available

Tool Steel Bars   J o J n n n  3 9 0 0 0 0 0 ( 1 9 4 1 )  * 3 ,8 1 1 ,0 0 0 (1 9 2 6 )
P ipe and  T ubing  W e ld e d ........................................  9 778 000 9 47 5 0 0 0  (1 9 4 1 ) 1,968,000 (1 9 3 7 )
Seamless .........................................................................  f , 778,000 .  | g | o 0 0  (1 9 4 1 ) 1 ,3 7 5 ,0 0 0 (1 9 3 9 )
W i r e - D r a w n   S o O O  * l ’,3 5 ^0 0 0  (19 4 1 ) 1,183,000 (1 9 3 9 )
W ire  Products t Qcsnoo 0 474 000 (1 9 4 1 ) 391,000 (1 9 3 9 )
•Finished Black P ate .................................................. 2 105 000 * 3,566,000 (19 4 1 ) 2,870,000 (1 9 3 7 )
Tm  and T erne P late .................................................. « 071 nnn 0 8 909 000 (1941) 5 ,480,000 1939Sheets Hot-Rol ed    6,371,000 # 8,209 000 1 9 ^  2 ;274)’000 ( 1 9 3 7 )

Co d-Rolled ....................................................  824 000 0 1,622,000 (19 4 1 ) 1 ,615,000 (1 9 3 9 )
Q f . HG aloa u1Z8 ......................................................  1550 000 2 0 1 3 ,0 0 0 (1 9 4 1 )  * 2 ,4 8 0 ,0 0 0 (1 9 3 6 )

p c o m - r o K  S S  * 1,322,000 <i 94 i ) 941,000 <i 9 2 6 )
O ther Products ...........................................................  2,921,000................... ................  ...................

T O T A L  ..................................................................  67,278,000
* D enotes record shipm ents. D ata  from American Iron and Steel Institute.

biÉnt

shipyards w ould be increased very soon.
A ppearing before the T rum an Com 

m ittee of the  Senate, Mr. Nelson cau
tioned  th a t relaxation of the  alum inum  
and  m agnesium  lim itation orders does 
not m ean large-scale production of many 
civilian goods.

Relaxation of these orders arose from 
th e  fact stockpiles of these m etals now 
exceed 1,000,000,000 pounds. M any 
bottlenecks, however, w ill preven t their 
use for civilian goods. E lectric washing 
m achines and  household refrigerators 
cannot b e  m ade w ithout fractional- 
horsepow er m otors w hich are still short 
for w ar uses.

M anufacturers in terested  in getting 
into the  production  of nonw ar products 
should go to  the  regional offices of 
W PB, said Mr. Nelson, to  ascertain w hat 
they  can do in th e  ligh t of all the factors 
involved.

Still ano ther im portant reason why 
extrem e care m ust b e  exercised in p er
m itting  resum ption of production of 
peacetim e products, said Mr. Nelson, is 
the  disposition on the  p a rt of workers 
to  stay in their com m unities if they think 
o ther work is going to  come into the  com 
m unity  to  replace cutback or term inated 
w ar work. R ight now', a t least 150,000 
essential w ar production jobs are call
ing for th a t m any m igratory workers. It 
w ould be  a m istake m aterially to liberalize 
civilian production as long as th is defi
ciency exists.

U ndoubtedly , there  will be  a need 
for im portan t sw itches in w ar production 
over th e  next few  m onths, and it  is the 
in tention  of th e  W PB to m aintain a 
“fluid”  situation w hich w ill perm it of 
quick  sw itches in production.

In the  m eantim e, Mr. Nelson believed 
m anufacturers favorably located w ith

reference to m anpower, and having un
occupied capacity, should be able to 
begin using aluminum in making such 
items as cooking utensils, garm ent 
hangers, umbrellas, safety pins, etc., of 
alum inum. These do not require com
plicating components.

N o steel liberalization order may be 
expected for some time, said Mr. Nelson. 
“The supply of ingots is holding its own, 
is about in balance,” he said, “bu t steel 
is not yet so plentiful that we can issue 
an order making it available for civilian 
goods in general.”

Urges Accumulation of Orders

M anufacturers should begin accum u
lating backlogs of orders for civilian 
products, said Mr. Nelson. He urged 
th a t they should accumulate these 
orders both  from domestic and foreign 
sources, and  added that W PB “can do 
som ething to help m anufacturers ac
cum ulate backlogs of orders” b u t he 
did not go into particulars as to ways 
and means.

No effort whatever will be  m ade by 
the  W PB to protect competitive positions 
in reconverting to peacetime production, 
said Mr. Nelson. “If you w anted to con
trol all those things,” he said, “you 
w ould have a system much m ore compli
cated  than  anybody imagines. I t  is en tire
ly a  question of materials and m an
pow er in each individual case. W e w ent 
into the w ar without any thought about 
com petitive advantages and  d isadvan
tages and that s the way we are coming 
out.”

For help in the reconversion process, 
W PB  has compiled a long list of the  
various types of consumer goods needed  
in the economy. This list, copies of w hich 
are to be found at all the W PB regional

offices, sets up  th e  q u an titie s  of each 
item  needed in o rder to  m ee t varying 
volumes of dem and. F o r instance, m ini
mum  needs of e lectrical refrigerators 
which would be  req u ired  under a strict 
rationing system  w hich  w ould  provide 
for needs of hospitals, b lood  plasm a sta
tions and  o ther essential w artim e uses 
would be 13,500 annually ; a t th e  second 
level of dem and the  need  w ou ld  be  250,- 
000 units; a t the  th ird  level, calling for 
a refrigerator for each ind iv id u a l user, 
the need w ould com e to  1,226,000 units.

T he W PB list, said  M r. N elson, calls 
for many item s such as vacuum  cleaners, 
sewing m achines, electric  hea ters  of dif
ferent types, fans, farm  rad io  batteries, 
typew riters, laundry  a n d  dry  cleaning 
m achinery, w ashing m achines, vacuum  
tubes, dairy m achinery , d isp lay  cases, 
bath tubs, p lum bing  eq u ip m en t, electric 
water heaters, stokers, coal hods, gal
vanized oil tanks an d  m any  others.

In general, said  M r. N elson, m anu
facturers in a position to  tu rn  to  civilian 
production should  m ake one or more 
items on the  W PB  civ ilian  shortage list.

In  general, said  M r. N elson, W PB  is 
in close con tact w ith  th e  A rm y and 
Navy in  studying  cu tbacks an d  con
trac t term inations so as to be  ready 
w herever possible to  replace cutbacks 
and  term in a ted  w ar contracts w ith  other 
w ar w ork or w ith  civilian production . 
In  add ition , the  various L and M orders 
are be ing  s tu d ied  continuously to  see
w hich  of th em  from  tim e to time w
nullified o , eased. T h e  f i *  ™  “J  b« 
liberalization  in th e  use of m a w  i r 
th e  w ar effort w as th a t of for
volving alum inum  and  m ag n e t m ~
rciT-.;rllv as nossible. withA„fi°i Urn- As

TiiaiK®
g s a i n  
HfgilB

rap id ly  as possible, w ithout h i n t /  
w ar effort, said Mr. Nelson
fu rth er liberalization. will come
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See Big Tank Replacement Demand
Army plans sharp increase in output to replace battle losses. 
Chicago builders think present production lines will be asked  

to enlarge schedules. Reopening of idle facilities doubted

C H IC A G O
DESPITE Army announcem ent p ro 

duction of m ilitary tanks m ust be  in
creased sharply to offset g reater than  
anticipated invasion losses, no steps ap 
parently have been taken thus far to 
step up output in this d istrict. Specula
tion is that contractors engaged in tank 
manufacture m ay have their schedules 
increased, b u t it appears unlikely that 
former producers w ill receive instructions 
to re-open closed-down facilities.

Col. John Slezak, chief of the Chicago 
Ordnance District, asserts th a t w hatever 
increase in tank production  is required  
will be needed quickly and  th a t it w ould 
take as long as nine m onths to retool, re 
organize and re-m an plants w hich have 
been dismantled. I t  is his opinion that 
two procedures will b e  u tilized  in sup
plying Army needs.

1. Production lines now  operating 
will have output stepped  up, and  2 , 
training tanks being rem oved from  serv
ice as the training program  tapers off 
will be rebuilt and  re-equipped.

Awarded Tank R ebuilding C ontract

In connection w ith  the  la tte r proce
dure, announcement w as m ade here w ith 
in the past few  days th a t In ternational 
Harvester Co. recently  was aw arded  a 
contract for rebuild ing  M-4 G eneral 
Sherman tanks a t its B ettendorf, Iowa, 
works. Extensive rearrangem ent of fa 
cilities in preparation  for th e  new  work 
now is under way. T ank  alterations will 
incorporate latest revisions in engineer
ing design and changes in tended to im 
prove perform ance based  on b a ttle  ex
perience. Some new  features w ill con
tribute to comfort of the  crew , it is u n 
derstood.

Repairs will be m ade w here necessary, 
but tanks to be sent to the  p lan t are 
not battle dam aged. They constitute ve
hicles not yet shipped overseas. F irst 
shipment is reported  on the w ay to Bel

li i 1 tendorf, and work on the  contract is ex
pected to extend into 1945.

Harvester officials state  the  contract 
will more than  offset reduced  production 
of high-speed prim e m overs on w hich the 
plant has been engaged since early 1943, 
after concellation of the  original M-7 
tank program  for w hich the com pany 
had taken over th e  form er car shops of 
the B ettendorf Co.

Chicago district m anufacturers of 
tanks include th e  Pressed Steel C ar Co., 
Chicago, w hich  is building M -5 light 
tanks, and  reconditioning M -4 m edium  
tanks; and  M assey-Harris Co., Racine, 
Wis., w hich  is both  building and recon
ditioning M-4s.

Pullm an-S tandard  C ar Mfg. Co., Chi-

N e f a c

cago, h ad  its tank program  canceled sev
eral m onths ago, and  paid  off about 2500 
employes. Facilities have been  convert
ed  to m anufacture  artillery  and  o ther 
item s and to re-establish them  w ould not 
seem feasible. Furtherm ore, the trained 
force has been broken up  and  new  em 
ploym ent w ould be a difficult m atter in

view  of critical m anpow er shortage.
C ast arm or p lan t of Am erican Steel 

Foundries, E ast Chicago, Ind ., has a l
most com pleted the discharging of sev
eral thousand workers a fte r it was or
dered  to term inate its production of tank 
armor. T he m anpow er problem  w ould 
be a serious b ar to reopening this $26,-
500,000 p lan t com pleted in late  1942.

Likewise, the rolled steel arm or p lant 
of Carnegie-Illinois Steel Corp., Gary, 
Ind., is operating  w ith  about one-fifth 
of the  workers engaged a t heigh t of p ro 
duction, and never d id  reach full ca
pacity. Full re-m anning of the facilities 
would be an almost impossible u n d er
taking.

Present, Past and Pending

■ G A R Y  W ORKS' STRIKE DISRUPTS SH IP PLATE PRODUCTION
Chicago— Serious disruption of ship p late production occurred last week a t Gary 
sheet and tin  mill, C arnegie-Illinois Steel Corp., strike ham pering production in the 
80-inch ho t strip mill departm ent.

■ LABOR SH O RTA GE BARS OPERATIO N S BOOST
Chicago— Because of inability to recruit sufficient m anpow er to m an equipm ent, 
R epublic Steel Corp. this week was unable to start additional operations a t its new  
D PC  p lan t here as scheduled.

■ CO N TRA CTS PEND FOR TANK GUN MOUNTS
N ew  York— E astern manufacturers are figuring on gun mounts arid recoil mechan
isms for 1000 large combat tanks which a midwestern builder is scheduled to build 
as part of the new tank program.

■ QUICK RECONVERSION O F AUTOM OBILE INDUSTRY EXPECTED
N ew  York— Resum ption of autom obile production on a basis of 2 million cars a year, 
as p lanned  by W ar Production Board and  autom otive industry, m ay come “very 
quickly,” A lfred P. Sloan Jr., chairm an of the board, G eneral M otors Corp., states.

■ NORTHROP-HENDY CO. FORMED TO DO AIRCRAFT RESEARCH
San  F rancisco— Joshua Ilen d y  Iron W orks, Sunnyvale, Calif., and  N orthrop Air
craft Inc., Plawthorne, Calif., have organized a new  research organization, N orthrop- 
H endy Co., to develop and m anufacture a new  type of secret aircraft equipm ent.

■ CLA SS I RAILROADS REPORT LARGE ORDER BACKLOGS
W ashington— Class 1 railroads on June 1 h ad  on order 43,444 new  freight, 14,749 
hopper, 4820 gondola, 700 flat, 18,507 p lain  box, 2968 autom obile box, 1200 re 
frigerator, and  500 stock freigh t cars. They also had  643 locomotives on order.

■ BLAW -KNOX TO OPERATE NAVY'S $8 M ILLION YORK PLANT
York, Pa .— Navy B ureau of O rdnance’s $8 million p lan t here, devoted to production 
of the  Bofors antiaircraft guns, hereafter will be operated  as a division of Blaw-Knox 
Co., P ittsburgh.

■ N ATION AL TUBE PREPARES TO MAKE 300-POUND SH ELLS
McKeesport, Pa .— Christy Park W orks, National T ube  Co., soon will begin produc
tion of 240-m illim eter shells weighing m ore than  300 pounds each.

■ JO SEP H  L. BLOCK RETURNS TO INLAND STEEL
W ashington— Joseph L. Block, executive vice president, In land Steel Co., and deputy 
director, Steel Division, W ar Production Board, has left the division and  will return 
to his In land  position. H e w ill be  succeeded by W illiam  B. T odd  as deputy  director.

■ O PA EXPECTED TO REVISE STEEL PR ICE SCH ED U LE SOON
W ashington-—OPA is expected to  issue soon an am endm ent to its steel price schedule, 
increasing ceilings for 3100 and 4100 alloy steel and  decreasing ceilings for 8600 and 
8700 alloy steel.

■ CLEVELAN D-CLIFFS CO N TRACTS FOR STEEP ROCK OR
Cleveland— Cleveland-Cliffs Iron Co. has contracted  to  purchase from 
Iron Mines L td . th e  entire  1944 o u tpu t of iron ore from  the  la tte r’s mine
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Exterior v iew  of the Yawata steel works, recently damaged 
by Am erican bombs. In  the  foreground are the houses 
of the  Japanese workers. This plant is estim ated to produce

80 per cent o f Japans pig iron and  at least 20 per cen t of 
its steel. Long-range B-29s struck at th e  heart o f the  
enem y’s steel industry. U nited S tates N a vy  pho tos fro m  N E A

Yawata Works, Bombed by B-29s, 
Largest of Nippon's Producers

Government-owned mill on island of Kyushu makes 80 per cent 

of Rising Sun's pig iron, more than 20 per cent of steel. Was  

first to copy western equipment and practices. Raw materials

are scarce

YAWATA, t h e  governm ent-ow ned 
steel works w hich was the  principal ta r
get of Am erican B-29 bom bers on their 
recent visit to the L and  of the Rising 
Sun, produces 80 p er cent of Japan’s 
pig iron and  m ore than  20 per cent of 
h er raw  steel. T he la tter figure m ay be 
ultra-conservative inasm uch as Japan

has released no figures on steel produc
tion or capacity since mid-1937.

Construction of the Yawata works, 
which was begun in 1896, following an 
earlier Chinese “incident”, m arked the 
start of Japan’s m odem  industrialization. 
Previous to the building of the Yawata 
works, N ippon’s steel production amount-

G overnm ent-ow ned Yawata steel works are located on the island o f K yushu  
along a narrow strip o f coastline. B ehind the  mills is a squalid village housing  

the workers. N E A  map

ed to only 5000 or 6000 tons annually, 
and this was p ro d u ced  by  primitive ; 
m ethods. A t Yaw ata, how ever, the  Japs 
copied the m ost m o d em  w estern  ma
chinery and  practices w h ich  then  were 
available.

The works are ow ned  an d  operated g 
under governm ent d irec tion  to assure ,  
the m ilitarists of a supp ly  of iron and 
steel for w ar m ateriel. T h e  original plant - 
was com pleted in 1901 w ith an initial 
production capacity  of 90,000 tons an
nually. Progress a fte r  th is was rapid 
and by 1909, four years a fte r the Russo- 
Japanese war, annual o u tp u t had dou
bled  to 180,000 tons annually .

A second expansion p lan , designed 
to again double th e  p la n t’s ou tpu t was 
adopted  in 1911, to  be  com pleted  in 
five years. H ow ever, th e  first w orld war 
brought a heavy increase in  dem and for 
iron and steel an d  th e  expansion of the 
works was speeded  up .

Pig iron o u tp u t increased  from  242,000 
tons in 1913 to 501,000 in  1917, and
694.000 tons in 1918. S teel production 
jum ped from  254,000 tons in  1913 to
513.000 tons in 1917 and  539,000 tons 
in 1918. In  these  years th e  production 
of steel by  th e  Y aw ata w orks was far 
more than double  th e  co m bined  output 
of private p lants

The Japanese iron  a n d  steel industry 
hit a slum p in th e  20s from  w h ich  it did 
no t fully recover u n til th e  early  30s. 
H ow ever, up  to 1932, Y aw ata produced 
th ree-fourths of th e  p ig  iron an d  more 
th an  h a lf th e  raw  steel m ade in  Japan 
proper.

In  1934, th e  Y awata works w as fused 
w ith  six p riv a te  companies into th e  Nip- -  
pon  Seitetsu  or Japan Steel M fg Co * 
This am algam ation  was cap italized  atff
3G0 m illion yon, ol wlxjpU oo/j -ii* „ 
y e „ rep resen ted  .he

works piaceo. on Ithe Yawata works.
The Nippon Seitetsu in iqo , , . j

96 per cent of all Japan’s " i 4 supplied j 
per cent of its raw steel , r̂o n > 52 
cent of its finished steel 44 Per 
gamation always has been i am al"

closely c o n _
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tro lled  by  the  governm ent and the 
articles for its establishm ent provided 
that shares could no t be held by for
eigners, that the governm ent would 
supervise its operation, th a t no part 
of the p lan t could be  suspended w ith
out permission of the governm ent, and 
that losses to the  com pany resulting 
from governm ent orders should be 
offset by deducting  dividends from  the 
government-owned shares. T he govern
ment owned 80 per cen t of all shares.

Since its inception, Yawata has pro
duced a relatively g reater proportion of 
the country’s total pig iron o u tpu t than 
total steel production. This has been  due 
in large part to Japan’s precarious po
sition in steelm aking raw  m aterials. In 
iron ore, Japan proper is poor, produc
ing only about 500,000 tons annually  in 
the years before production figures w ere 
made secret. Korea and  M anchuria have 
supplied substantial tonnages, while 
Malaya and some Ind ian  states also 
supplied sizable quantities.

Before the war, A ustralia had  becom e 
a substantial supplier of ore to Japan 
and an arrangem ent w hereby the  Japs 
were to gain control of a rich ore de 
posit (68 per cent iron) on Koolan Island 
in western A ustralia was scheduled to 
go into effect in 1938. How ever, the 
Australian governm ent proh ib ited  the 
export of ore a fter July 1, 1938, and 
blocked effectively this source.

The Philippines recently  have b e 
come an im portant source for ore, be 
ing exploited by the Japs befo re  Pearl 
Harbor to a considerable extent and 
probably to a m uch g reater extent since. 
These ores are high grade, m any con
taining 60 to 65 p e r cen t iron.

Although Japan is well supplied w ith 
coal for fuel and  power, the  supply of 
coking coal is lim ited.

44 f  
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Steel Industry's W ar Record
American Iron and Steel Institute issues booklet detailing in

dustry's accomplishments in four years of war. Production and 

other pertinent data given

IN  FO U R  years of w ar (1940-43) tire 
iron and steel industry  of the  U nited  
States p roduced  344,690,388 net tons of 
steel ingot; p a id  out $5,379,413,000 to 
employes; pa id  $2,209,314,000 in taxes, 
an d  bad  net earnings of $1,030,392,000, 
according to the  Am erican Iron  and  Steel 
In stitu te  in a booklet, Steel’s W ar Record, 
just issued.

Profusely illustrated  w ith  pictures and 
graphs the booklet points out th a t the 
industry earned only 5.1 per cen t on its 
investm ent in 1943 contrasted  w ith 9.1 
per cent in the  best peacetim e year, 1929.

M axim um  O utpu t Increased

In  1939 the  nation’s steel furnaces 
w ere able to p roduce 81,600,000 tons 
of ingots annually , 60 p er cen t m ore 
th an  m aximum outpu t during  W orld 
W ar 1, and  nearly one-th ird  above the 
tonnage produced  in 1929, w hich stands 
as the best peacetim e year for steel pro
duction. T he attack  on Pearl H arbor in 
D ecem ber, 1941, found steel capacity 
up  to 88,570,000 tons of ingots annually,
7,000,000 tons m ore th an  in January, 
1940.

In  a series of charts the  institute shows 
th a t ingot production in 1943 totaled 
88,835,512 tons, representing  98.1 per 
cent of capacity , com pared w ith 52,798,- 
714 tons or 64.5 p er cent of capacity in 
1939, and 63,205,490 tons or 88.5 per 
cen t of capacity  in 1929. Steel p late  pro

A bove is an interior view  of th e  Yawata works, first m odern steel plant built 
in Japan, and patterned closely after western mills

duction increased from 3,101,981 tons 
in 1939 to 13,118,940 tons in 1943. Pay
rolls rose to $1,649,227,000 in 1943 from 
$812,775,000 in 1939, while tax pay
m ents increased to $617,119,000 from 
$141,123,000 in the last peacetim e year. 
Net earnings since the boom year of 
1929, however, dropped more than 50 
per cent from $455,000,000 or 9.1 per 
cen t on investm ent in 1929, to $200,754,- 
000 or 5.1 per cent in 1943.

T he booklet points out that despite 
h igher wage costs and increases in cost of 
m any raw  m aterials steel prices remained 
virtually unchanged betw een September, 
1939, and the end of 1943. The composite 
price of finished steel products as re
po rted  by  leading trade journals stood 
a t $56.27 p er ton in Septem ber, 1939, 
and a t $56.73 p er ton in December, 
1943. H igher costs w ith no advance in 
prices resulted in reducing net earnings 
of the industry in both  1942 and 1943.

T he booklet is a factual record of the 
steel industry’s contribution to the war 
effort and gives in detail production and 
related data on such im portant subjects 
as alloy steels, bessem er steel, blast 
furnace capacity, coal and coke consump
tion, alloy conservation, w ar steel de
m and, industry earnings on investment, 
steel em ploym ent, p lant expansions and 
expenditures, iron ore statistics, new  de
velopm ents in steelmaking, open hearth 
steel production, payrolls, p late produc
tion, steel for shipbuilding, capacity, tax 
paym ents and other pertinent facts.

Alloy Steel Production 
Increased During May

Alloy steel production in May totaled 
931,381 tons, about 12 per cent of total 
steel ou tpu t during the m onth, accord
ing to the Am erican Iron and Steel In 
stitute. In  April alloy totaled 889,051 
tons and in May, 1943, it was 1,217,563 
tons, or 16 per cent of total steel pro
duction. O penhearth  furnaces produced 
610,370 tons of alloy steel in May, the 
rem aining 321,011 tons being produced 
in electric furnaces.

May Pig Iron 
Totals 5,300

Pig iron in 
reported  by the 
Institu te  a t 5,300,036 
total ou tpu t for the year 
137,203 tons. Of May production ferro- 
m anganese and spiegeleisen accounte 
for 42,830 tons with total output for the 
year to date  287,790 tons. Production 
in M ay was a t the rate of 94 per cent
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Metals Engineering M ajor Theme 
O f A.S.M.E. Pittsburgh Meeting

Eighty-eight speakers, including Igor Sikorsky and many othei 

noted figures in mechanical engineering, reveal technical de

velopments vital to war production and foreshadowing new  

things for postwar era

PITTSB U R G H , w ith  its rem arkable 
concentration  of m aterials producing, 
m anufacturing  and  technical education 
and  technical research facilities, fu r
n ished a setting of rem arkable suitability 
for the  sem i-annual m eeting of the 
A m erican Society of M echanical E ngi
neers. This event, he ld  a t the  W illiam  
Penn hotel, June 19-22, 1944, drew  a t
tendance of m ore than  1200, represen t
ing local sections all over the  U nited 
States, together w ith  m any guests from 
the Engineering  Society of W estern 
Pennsylvania and  from  a num ber of fo r
eign countries. E ighty-eight prom inent 
speakers appeared  on the  program  dis
cussing prospective postw ar develop
m ents from  various angles.

Prophetic  of the engineering stake of 
Am erica in the affairs of the postw ar 
w orld was the  m essage brought to the  
m eeting by K. Y. C hen, assistant chief, 
F a r E astern  Division, U nited Nations 
Relief and  R ehabilitation A dm inistration, 
W ashington, w ho delivered the Calvin 
W . Rice M em orial L ecture. Taking as 
his subject, “W hat Postw ar C hina Hopes 
for from  E ngineers of the U nited States”, 
M r. C hen, who was b om  in C hina and 
who com pleted his engineering educa
tion  in the  U nited  States, m ade this 
statem ent: “You in Am erica are beg in
ning to w orry about postw ar unem ploy
m ent— abou t finding jobs for your boys 
w hen they re tu rn  from  the war. W e of 
C hina, on the other hand  have ahead of 
us such staggering industrial develop
m ents th a t we are w orrying about find
ing experienced m en to carry out this 
w ork.”

As an im portant step in th e  rehab ilita
tion  and  industria l developm ent of 
C hina, Mr. C hen suggested the transfer 
to China of excess p lan t equipm ent after 
the war, in re tu rn  for w hich we w ould 
receive some of C hina’s riches in raw  
m aterials w hich w e w ill lack.

In  his address en titled  “D irect L ift 
A ircraft” a t the  society’s d inner m eeting, 
Igor Sikorsky h ad  this to say of the fu 
tu re  of his helicopter: “I  am convinced
th a t u ltim ately  the  helicopter w ill b e 
come a very popu lar type of aircraft. 
Very likely its public  acceptance will 
come about th rough  com m ercial uses 
such as m ail delivery, deluxe bus and 
taxi service, em ergency air transporta
tion, crop dusting, patrolling, etc .”

Since the  days of F rederick  W . T ay
lor, th e  A .S.M .E. has m ain tained  active 
in terest in fu rtherance  of the  a rt of m et- 
a lcutting. A t p resen t th is in terest is con
cen trated  particu larly  on getting  a firm

technical foundation under the sensa
tional new  technique of high speed m ill
ing— an outgrowth of wartim e aircraft 
production which bids fair to revolution
ize some phases of postwar production 
machining.

This came in for thoughtful attention 
during the Pittsburgh m eeting through 
papers by  J. Q. Holmes, m aster m e
chanic, Eastern Aircraft Division, G en
eral M otors Corp., and by A. O. Schmidt 
and Joseph B. Armitage, respectively re 
search engineer and chief engineer, 
Kearney & Trecker Corp. Announce
m ent was m ade of recently launched re 
search projects along this line a t Cali
fornia Institu te of Technology and Uni
versity of Michigan.

W ith  all our improvements in m a
chining, there continues to be a strong 
undercurrent of thinking that one answer 
to the ever-growing problem  of chip dis
posal is to make a smaller volume of 
chips by  having parts nearer to size 
prior to machining. This thinking was 
reflected in a paper on “Stepped Extru
sion of Aircraft Spars”, by Kirby F. 
T hornton, aircraft service engineer, 
Alum inum  Co. of America.

R andolph W . Mallick, section engi-

neer, drove hom e the  t o PortaS |jo ughou t 
proved  m ateria ls handling  . i°La n - 
industry  in these  words: M aterlt ja^ or
dling  is the  g reatest single ite® ° U n ited 
cost in  m ost industries. I n  tn 
S tates i t  rep resen ts 22 p e r  ceP ,nn 
labor cost and  th a t m eans $4,0 » ’
000 annually .”

As to  th e  postw ar fu tu re  of Am erica, 
m echanical eng ineers a re  t h o u g h t f u l  but 
by  no m eans pessim istic. F o r exam ple, 
in his p ap er on  “M anagem en t’s A ttitude 
T ow ard M ethods Im pro v em en t” , J. K. 
L oudon, p ro d u c tio n  m anager, G lass and 
C losure division, A rm strong C ork  Co., 
said:

“O ur coun try  has dem o n stra ted  to  the 
w orld beyond  th e  shadow  of d o u b t that 
we have b o th  capacity  an d  genius for 
production  u n eq u a led  by  an y  o th er na
tion. W e have— in spite  of m any  prob
lems of conversion for w ar such  as m an
pow er dislocation, m ate ria l shortages and 
the  like— increased th e  p ro d u c tiv e  ca
pacity  of this coun try  to th e  p o in t where 
the  value of ou r p ro d u c tio n  has reached 
the astounding to ta l of $150,000,000,000 
per year.

“Even taking in to  consideration  the 
inflated value of m unitions p roduction  as 
com pared w ith  peacetim e p roducts , this 
represents a trem endous increase over 
the 80 or 90 billion  d o lla r production 
goals we w ere discussing just a few  years 
ago. W hen  w e fu rth e r realize  th a t we 
have achieved th is reco rd  a t a tim e w hen 
we have been  forced  b y  circum stances 
to yield 11,000,000 of our finest m en and 
wom en to the  a rm ed  services, we begin 
to com prehend the  trem endous potential 
of our postw ar p roduction  capacity .

“W e m ust find ways and  m eans to di
rect and d ivert th is p ro d u c tiv e  ability 

( Please turn to  Page  139)
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PRO GRESS: Through its M anufacturing Engineering Committee 
compiles data for WPB distribution, and  for its Production E n g in e e r !
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startling developments will come with postw ar industrial conversion0101̂
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Los Angeles 

Employment 

Declining
Drop in district total is re
ported for third consecutive 

month. Largest losses are in 

the durable goods industries

LO S A N G E L E S  
EMPLOYMENT situation rem ains con

fused. Factory em ploym ent d ropped 
sharply during April in the Los Angeles 
area, marking the th ird  consecutive m onth 
of job losses. T he num ber of industrial 
wage earners show ed an April decrease 
of 7200, dropping from  440,700 to 433,- 
500 despite a sharp increase in the food 
processing industries.

As in preceding m onths of the year 
the largest job losses w ere cen tered  in 
the durable goods industries. Among in
dustries reporting job decreases w ere iron 
and steel, foundries, structural steel and 
ornamental m etalw orking, aircraft and 
parts, shipbuilding and  repairing, non- 
ferrous metals and  their products, elec
trical machinery, construction, oil, m ine 
and related m achinery, general industrial 
and metalworking m achinery, autom o
biles and autom obile equipm ent.

This is the first tim e in th e  history of 
Los Angeles th a t a job decline has been 
recorded from M arch to April. Factors 
combining to b ring  abou t this loss of jobs 
include: L abor tu rnover decrease in to tal 
labor force, due to m any w ar workers 
returning to their hom es, and  to inroad 
of the draft; m ore efficient production  in 
war plants; few er design changes and 
more standardization; some contract can
cellations.

Almost $12,000,000 in Los Angeles 
area construction projects w ere approved 
by the local office of the  W ar Production 
Board during the  first w eek of June.

The projects, 33 in num ber, range from 
food processing facilities, streets, sewers, 
and war p lan t alterations to secret m ili
tary installations.

Army O rdnance buildings on the  Santa 
Anita racetrack property  w hich  since 
Pearl H arbor have been  successively a 
Japanese concentration cam p and an 
Army ordnance depot are to  be dis
m antled, m oved to th e  Kaiser steel p lan t 
at Fontana and  re-erected  a t a cost of 
$85,000. This project is in connection 
with the com pletion of the new  shell forg
ing p lant, w hich  was recently aw arded  a 
$25,000,000 contract for heavy projec
tiles.

Also a t the Kaiser shell p lant in F o n 
tana railroad facilities are to be  bu ilt at 
a cost of $40,254.

Industries engaged in w ar work con
tinue to add  new  equipm ent and to ex
pand. Am ong projects provided for by 
W PB is a $3,156,379 alteration  job at 
the  B urbank p lan t of Lockeed Aircraft.

In  the  p lan t of the  W eber Showcase 
& Fixture Co., Los Angeles, heavily en-

S A N  F R A N C ISC O  
SCRAP stockpiles are com fortably 

adequate  in the  San Francisco industrial 
area, w ith  no indication of any heavy 
depletion  soon.

Steel producers in the  region have 
been able to  keep supply well above de
m and for m ore than  a year and  one 
large in terest has approxim ately trip led  
its inventory since the beginning of the 
war. C onsiderable p a rt of the  favor
able stock position results from  a gen
eral low rate  of foundry  operations here 
currently , w ith  a large num ber of in
stallations working a t no t m ore than  50 
per cen t of capacity  owing to reduction  
in orders. Any sudden and  sustained in
crease in foundry production  rates could 
easily reverse the  p ictu re, of course.

A m ajor portion of shipyards scrap 
being salvaged in San Francisco and 
E ast Bay p lants is m oving east under 
W PB orders, a situation concerning 
which local steel producers are none too 
happy, especially as nearly  all of this m a
terial is of high  quality . This traffic is 
estim ated to be  running betw een 30,000 
and 35,000 tons a m onth.

No heavy volum e of battle  dem olition 
scrap is com ing into the  area from  P a
cific b a ttle  zones as yet. V irtually  the 
only offshore m ovem ent is from  Pearl

gaged on m etal life rafts, an enormous 
press is to be installed for forming lead
ing edges for m ilitary aircraft wings. Cost 
of installation of this press, said to be 
the  largest on the  W est Coast, a 1150- 
ton hydraulic, probably will run around 
$30,000.

H arbor which is sending in prepared 
scrap.

Posted prices for the m ain scrap 
grades are well under ceiling levels, and 
recently  distressed tonnages have been 
appearing on the  m arket below  quoted 
prices. No. 1 heavy m elting, prepared, 
is curren tly  posted a t $15.58 per gross 
ton.T .o.b. dealers yards, and No. 2 heavy 
m elting, prepared, a t $14.58, against ceil
ings of $17 for both  grades. No. 1 and 
No. 2 dealers bundles are scheduled at 
$14.58.

J. & L. Subsidiary 
Purchases Draper Mfg. Co.

Jones & Laughlin  Steel Corp. an
nounced recently th a t its subsidiary, 
J. & L. Steel Barrel Co. has purchased 
the physical assets and  business of the 
D raper Mfg. Co., Cleveland.

T he D raper Mfg. Co. is the  oldest 
m anufacturer of steel barrels in the coun
try and  m any of the  improvem ents m ade 
in steel barre l construction have been de
veloped by D raper Mfg. Co. over the 
years. T he D raper division of the  J. & L. 
Steel Barrel Co. will be  operated under 
the present m anaging personnel.

Scrap Supplies Adequate in the 
San Francisco Industrial Area

EXPEN D ED : This mass of empty artillery cases tells a  mute tale of the 
fury of the A llied  attack on a  Jap-held  island in the Pacific. N EA  photo
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Penalties for W ork Stoppages 
Asked by Basic Steel Producers

Elimination of dues checkoff and maintenance of m e m b e r s h ip  

provisions also demanded as companies introduce evidence of 

union's irresponsibility. Show no-strike pledge not observed. 

Smaller companies insist wage differentials necessary

C O U N T ER  dem ands o f steel producers 
against the  U nited  Steelworkers of Am er
ica w ere heard  last w eek by a panel of 
the W ar L abor Board as the  companies 
concluded their affirm ative argum ents in 
the steel w age case. Indiv idual p roduc
ers last w eek also p resen ted  supplem en
tary  argum ents on the  14 dem ands of the 
union.

G enerally the  counter dem ands of the 
producers w ere similar and  included 
elim ination of the  dues checkoff, m ainte
nance of m em bership and the applica
tion of penalties for strikes and work 
stoppages. M any of the sm aller com 
panies asked for m aintenance or restora
tion of wage differentials. O thers asked 
for m ore stabilized w age ra te  determ ina
tions w hich in the past few  years have 
caused a large num ber of grievances.

In  supplem entary presentation to the 
panel, the  individual com panies sub
scribed to the general argum ents against 
th e  un ion’s 14 dem ands as presented  u n 
der the  direction of the Steel Case 
Research Com m ittee and pointed  out how 
these dem ands would adversely affect 
their companies.

On June 27, ano ther panel of the W LB 
will open hearings on th e  union’s d e 
m ands against iron ore producing com 
panies a t D uluth , Minn. Industry re p 
resentatives of this panel are R. C. Allen 
and T. M. M cCabe.

July 5 to 7 has been  set aside by the 
steel w age panel for union rebu tta l in 
W ashington. O n July 11, the  steel panel 
w ill subm it a list of questions to the 
union an d  the  producers. O n July 18, 
answers to these questions are to be  re 
tu rned  to the  panel.

Aug. 10 has been  set as the tentative 
date  on w hich the  steel panel w ill sub
m it its finding to the full W ar L abor 
Board.

At the close of last week, no decision 
h ad  been  reached on w hen th e  case of 
the 14 steel casting com panies and the 
cases of m ore than  300 other companies 
w hich have contracts w ith the steelw ork
ers’ union w ill be  heard.

Typical of the counter dem ands of the 
basic steel producers w ere those present
ed by  H iland G. B atcheller, president, Al
legheny L udlum  Steel Corp., and until 
recently  head  of the Steel Division of the 
W ar Production Board, in his argum ent 
on behalf of A llegheny L udlum . These 
counter dem ands included:

“1. E lim ination of m aintenance of 
m em bership requ irem ents from  the con
tract.

“2. C ancellation of checkoff provi

sions for union dues and initiation fees.
“3. Provision for NLRB supervised 

elections at regular intervals to determ ine 
if employes wish tire union to continue 
as collective bargaining agent.

“4. Establishm ent of specific penal
ties for encouraging, aiding or taking part 
in any strike, slowdown or w ork stop
page, these penalties to take the form 
of suspension or discharge. To supple
m ent this, a statem ent is requested from 
the president of the United Steelworkers 
of America, signed by the officers of the 
local and local shop stewards, setting 
forth  the no-strike pledge of the union 
in such form that it may be enlarged and 
posted on the bulletin boards a t each 
p lan t.”

Mr. Batcheller pointed out that the 
reasons advanced for the inclusion of 
m aintenance of m em bership and the 
checkoff was so the no-strike pledge 
given by the union should not operate to 
cause th e  weakening of the union labor 
m ovem ent under the im pact of war con
ditions. “The avowed objective was to 
fu rth er the  successful prosecution of tire 
w ar.”

N um ber of W ork Stoppages Soar

The actual result in his own company, 
M r. Batcheller pointed out, was: In  1940, 
there  w ere no work stoppages. In 1941, 
there  w ere two work stoppages. In 
1942, there were likewise two work 
stoppages. But in 1943, there were no 
less than 26 work stoppages in the com
pany’s plants; and in th e  first three 
m onths of 1944, there w ere 12 work 
stoppages.

“Possibly this will give you a better 
idea of w hat we mean ^.when we ask 
for some assurance or penalty to insure 
responsibility on the union’s p a rt to 
keep its contract. In  the first three 
m onths of this critical w ar year, our 
plants lost 167,656 man-hours due to 
w ork stoppages and strikes as against 19,- 
440 m an-hours lost in the entire three 
years, 1940 through 1942.”

 ̂ W heeling Steel Corp., W heeling, W . 
Va., in a supplementary presentation by 
R. Conrad Cooper, assistant vice presi
dent, pointed out that the union’s d e 
m and for a guaranteed wage in  1938 
w ould have cost die company $9,997,367 
for hours not needed or w orked. In  
the same year, the corporation’s profit 
before federal taxes am ounted to only 
$581,721. The significance of th a t de
m and is obvious, Mr. C ooper said.

T he hidden wage increases incorpo
ra ted  in other dem ands of the  union

H. G . BATCH ELLER

also w ere explained by  M r. C ooper, who 
presented  figures show ing th e  h ig h er cost 
to the  com pany w ould  exceed th e  com
pany’s to tal profit befo re  fed era l taxes.

As a counter dem and, th e  corporation 
has requested  “th a t the  new  collective 
bargaining ag reem en t contain provisions 
for the  exercise of effective discipline 
of em ployes of the  co rporation  who en
gage in slowdowns of p roduction , work 
stoppages, sitdow n strikes o r o ther ac
tivities in violation of th e  new  agree
m ent.”

A. M. O ppenheim er, p residen t, Apol
lo Steel Co., Apollo, Pa ., to ld  the panel 
that a guaran teed  an n u al wage requ ire
m ent w ould m ean the  im m ediate liquida
tion of Apollo Steel, as th e  additional 
cost w ould run  into an  am o u n t exceed
ing any sum ever earn ed  by  Apollo in 
any year of its existence.

Mr. O ppenheim er also asked  th a t the 
traditional w age d ifferen tia l be tw een  the 
smaller p lants and  th e  larg e r m ills be 
retained to  p rev en t a h a rd sh ip  on the 
sm aller companies.

C ontinental S teel C orp ., Kokom o, Ind., 
in a b rief p resen ted  by  L o ren  E . Souers, 
vice p residen t and  g enera l counsel, also 
stressed tire necessity fo r w age  differen
tials if the  sm aller com panies a re  to 
stay in business.

Am erican Rolling M ill C o., M iddle
town, O., p resen ted  ev idence to  show 
the union has “fo rfe ited  all c laim  to 
union security” and  req u ested  th a t the 
board  d irect th a t no  prov ision  fo r union 
security by w ay of m ain ten an ce  of m em 
bership, checkoff, or o therw ise  b e  in
cluded in th e  new  co llective bargain ing 
agreem ent.

Am ong tire evidence p resen ted  were 
reg istered  le tters from  union m em bers 
desiring to  resign  from  the un ion during  
the 15-day escape period  which w ere  re 
fused  accep tance  a t local union h e ad 
quarte rs.

Subsidiaries of th e  U nited Su,t-Q o , l 
C orp. offered a num ber o f ^ ^  
perta in ing  to experience in WOrP; ,Ile“ V> 
the  un ion  in  an  a ttem pt to nS w ith  
agreem en t on han d lin g  a llegedIeacl1 an 
equalities an d  to  th e  devel0 Wage ™" 
m echanical an d  m aintenance w of 

C alum et S teel D ivision of u '  a^e ra tes.
0rg-W arner
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Corp., a rail rerolling com pany, argued 
that it could no t absorb fu rther labor 
costs even though it m ight receive special 
price treatm ent from  the Office of Price 
Administration. Price increases, it was 
pointed out, constitute no solution be 
cause of the com petitive situation.

Acme Steel Co., Chicago, argued that 
management m ust be  free to establish 
incentive rates and  to m ake necessary ad 
justments in existing rates in order to 
discharge the duties and obligations im 
posed by the w age stabilization law. 
The formula suggested by the union, it 
contended, w ould be impossible to fol
low while conform ing to the  law.

Follansbee Steel Corp., Pittsburgh, 
said that eight of the union’s dem ands 
would cost that com pany m ore than  its 
earnings before taxes in its best year. 
Cost of the other six dem ands, which, 
it said, were impossible to estim ate ac
curately, would enlarge the  deficit and 
ultimately kill tire company.

Follansbee also asked for elim ination 
of the checkoff and union m aintenance 
and proposed that no dem ands be m ade 
upon the company unless these dem ands 
were approved by a m ajority vote of the 
local union. The com pany asked that 
wages be stabilized on the  basis of rates 
prevailing Dec. 31, 1943, and th a t strik
ers who do not use existing grievance 
machinery be penalized through loss of 
seniority or vacation pay or both.

Reeves Steel & Mfg. Co., D over, O., 
estimated that eight union dem ands on 
which added costs could be figured 
would cost that com pany $1,300,000, 
against a total payroll of $3,000,000 in 
1943.

Says Underground Ore  
Mines Are Threatened

“Some m odem  Paul Revere should be 
riding night and day through the small 
mining towns of M ichigan, W isconsin 
and Minnesota, to arouse the  people to 
an understanding of w hat th e  new  wage 
demands of the C IO  m ean to them . 
Their entire econom ic fu tu re  is a t stake 
and they do not know  it,” C larence B. 
Randall, vice p resident In land  Steel Co., 
Chicago, said as the  union’s w age de
mands were about to be  presented  to  a 
War Labor Board panel.

“The iron ore com panies w ill be  an
swering these dem ands before a special 
panel of the  W ar L abor Board m eeting 
especially in D uluth , b u t it is the  people 
in the underground m ining towns who 
ought to be  there  ra ther than  the em 
ployers. No com pany will close a 
mine unless it has to, b u t some m ining 
communities will surely die if these 
new wage dem ands prevail.

“No underground m ine could long sur
vive u nder such a load. It m ight mean 
that one by  one the Cuyuna, the M eno
minee, th e  Verm illion, the Gogebic, and 
tire M arquette  ranges would be closed.

“E ach new  w age dem and that adds 1 
cent p er ton to  cost on the M esabi range 
adds five cents pe r ton to cost on the 
Cuyuna, the M enom inee, and all of the

other sim ilar u n derg round  ore ranges.
“U nfortunately, it is the poor m ines, 

the  m arginal, the underg round  m ines 
th a t give the em ploym ent. O pen pit 
m ining does no t em ploy m uch labor. U n
derground m ining does. If the  C IO  d e 
stroys underground  m ining th ro u g h  a 
shortsighted policy of dem anding  m ore 
than  the w age traffic will bear, it w ill de 
stroy the prosperity  of all m ining towns 
in the Lake Superior d istrict, outside of 
the  open p its on the  M esabi range.”

4 0 %  of Steel Sales 
Dollar Goes to Workers

Forty  cents of every dollar received 
by steel com panies during 1943 from the 
sale of their products w ere d istribu ted  
in payrolls to  employes, increasing the 
em ployes’ share of the  industry’s sales 
dollar 10 p er cen t in a single year, says 
A m erican Iron  and  Steel Institu te.

In  1942, steel com pany payrolls ab 
sorbed 36Va cents of each sales dollar, 
one of the  largest em ployes’ shares on 
record up  to that year.

L argely as a result of the substantial 
rise in  payroll costs last year, the  tax
able incom e of the  com panies was re 
duced, w ith  a corresponding reduction in 
federal incom e and profits taxes. Conse
quently , th a t p a rt of the sales dollar re 
qu ired  to  m eet tax bills dropped  from 
12V2 cents in 1942 to 9 cents in  1943.

M eanw hile various other costs took out 
of th e  steel com panies’ 1943 sales dollar 
as m uch as or m ore than  they called for 
in the preced ing  year. After m eeting  all

such charges only 214 cents remained 
ou t of each dollar received last year.

Tw o cents of the 1943 remainder was 
paid  out in dividends to stockholders, 
and  half a cent was left in the business 
as a reserve against the future and to 
bu ild  up  credit. In  1942, dividends 
am ounted to 214 cents per dollar of sales, 
and  one cent was left in the business.

C om pared w ith a typical recent peace
tim e year such as 1937, the sales dollar 
in 1943 show ed nearly 10 per cent more 
going into payrolls and over 60 per cent 
m ore going for taxes. The share going 
to stockholders in 1943 was 60 per cent 
less than  in 1937, and the amount left 
in the  business was 80 per cent less.

Value of W age Incentive 
Plans Demonstrated

Value of wage incentive plans as aids 
to g reater production is shown by the 
fact that, in  the  Chicago region of the 
W ar L abor Board, 86 plants using wage 
incentive systems found that produc
tivity  increased an average of 45 per cent 
w ithin 90 days a fter the plans were in
stalled, John W . Nickerson, director 
of the W ar Production Board’s Manage
m ent C onsultant Division, told the Mas
sachusetts Institu te of Labor (AFL) at 
W ellesley, Mass., last week.

T he w age incentive systems also in
creased th e  earnings of the  workers in 
the 86 p lants by  19 p er cent, he said. 
At the  same tim e, a decrease in labor 
costs am ounting to 14 pe r cent was 
achieved, Mr. Nickerson reported.

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

RECON VERSION  W PB C hairm an D onald Nelson outlines steps to be
taken a t once in p reparation  for re tu rn  to civilian production. See page 05.

FIN AN CIAL AID  M aury M averick, Smaller W ar Plants Corp. chair^
m an, advocates credit insurance p lan  or establishm ent of government-owned 
and  operated  Industrial D evelopm ent Bank as financial aid to small com- 
panies in reconverting from  w ar to  peace. Cites need of tax an paten 
law  revisions. See page 64.
POW ER  L atin  Am erican nations studying possibilities of utilizing vast,
un tapped  hydroelectric resources in postw ar era. See page 67.

IN FLA TIO N  W PB Vice C hairm an Batt warns th a t more goods for
m ore people a t lower prices m ust be  supplied after the w ar to prevent start 
of cycle of inflation. See page 69.

AUTO M O BILES  Rum ors of new  m otor com bine to enlarge Big Three
to Big F o u r circulating  in D etro it as jockeying for position in the race for 
postw ar m arkets continues. See page 71.

STEEL R EC LA SSIF IC A T IO N  Plan for small-lot steel buyer to pare
num ber and  variety of steels used  in products to bare essentials will aid in 
solving this vital postw ar problem . See page 86 .

Q U A LITY TESTIN G  S tandard  charts perm it ready identification of
m icrostructure and thus provide m etallographic quality  test for evaluating 
prim ary constituents in  m alleable iron. System  is another milestone on 
road tow ard absolute control of quality  and  quantity  in metals. See page 96.
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WINDOWS of WASHINGTON
Maverick suggests two plans to facilitate loans to small business 

during transition period, including credit insurance similar to 

FHA plan, and an industrial development bank owned and op

erated by government. Cites weakness in S. 1718

UN LESS considerably revised, the 
partial-paym ent an d  guaranteed-bank- 
loan provisions of S. 1718, the  M urray - 
George C ontract Term ination  Bill, will 
greatly  handicap  small com panies in re
converting from  w ar to  peace, M aury 
M averick, chairm an, Sm aller W ar Plants 
Corp., to ld  the  H ouse Special C om m ittee 
on Postw ar Econom ic Policy and  P lan
ning recently.

“I am not satisfied th a t this need  can 
be m et by  a  system w hich relies on 
indiv idual scrutiny and  guarantee of 
loans,” he said. “I can’t  see how  the 
litd e  fellow is going to  get aboard this 
ban d  w agon w hen th e  rush  starts.

“T here is alm ost a  com plete absence 
of financial facilities for small business in 
th e  in term ediate, long-term  and  equity- 
cap ital fields, except as these require
m ents are supplied  by the  investm ent 
m arket. In  o ther words, small as well 
as large firms m ust generally secure 
funds of th is type by m aking a public 
issue of bonds or stock.

Beset With M any Troubles

gested to the Canadian governm ent by 
its M inister of Finance. U nder this sug
gestion, an Industrial D evelopm ent Bank 
government-owned and operated, would 
be set up  w ith broad pow er to m ake or 
guarantee loans and to acquire stocks, 
bonds or debentures, either by  u n d er
w riting or purchasing direct from  the

“A m yriad of troubles besets the small 
business m an who attem pts -to secure fin 
ancing in this m anner. His nam e and 
financial record are not such as to a ttract 
the  investing public. T he am ount of 
m oney which he requires is too small to 
justify the  overhead expense involved in 
qualifying his securities before govern
m ent authorities and selling them  to the 
public. It frequently  happens th a t the 
general pub lic’s a ttitude tow ards the 
securities m arket is such as to prevent 
a favorable reception  of the  stock or 
bonds w hich he has to offer.

“This lack of interm ediate, long-tem i 
and  equity-capita l financing facilities has 
been  w ith us for a long tim e, and unless 
steps are taken by Congress such tenden
cies will continue. Furtherm ore, it will 
be  in evidence during  the  reconversion 
period— just at the wrong tim e.”

Mr. M averick c ited  tw o m ethods 
w hich he though t w ould help in this 
situation. T he first was his previous rec
om m endation of a cred it insurance p lan  
along the  lines of the  p lan  used by the 
FH A . Q ualified banks could autom atic
ally insure all or a percen tage of their 
loans of a given type and  size w ith  a 
governm ent or other insuring organiza
tion. T he system w ould operate on the 
principle of spreading th e  risk and pay
ing losses from resources bu ilt up  out of 
small prem ium s. It would do away with 
“the  necessity for individual examination 
of loans by  th e  insuring organization.” 
U nder this system, said Mr. M averick, 
the  15,000 banks of Am erica w ould be 
the  p roper organizations to finance small 
business, and  th e  governm ent w ould not 
en ter into com petition w ith  them .

T he second m ethod  m entioned by Mr. 
M averick w ould be  sim ilar to  th a t sug

RALPH A . BARD 

A ppo in ted  Under Secretary o f the 
N avy last week by the President,  Mr. 
Bard  w ill p lay a more important role 
in the Navy Department's dealings with 
industry. Before he was appoin ted  As
sistant Secretary o f the Navy in 1941, 
he was head o f the investment banking  
concern o f Ralph A . Bard & Co ., 

Chicago

issuing corporation. W hile it draws no 
distinction betw een large and small busi
ness, its proponents have stated th a t it 
is in tended to be  used largely to finance 
new  and existing small business.

“An interesting sidelight,” said Mr. 
M averick, “is the provision th a t the bank 
m ust operate 'on the assumption that 
there  will be  on the  average a relatively 
high level of economic activity.’ The 
C anadians have decided to be bold. 
They have faith in their future. And 
they in tend to decide whether or no t a 
borrow er is credit-worthy against such 
a background. It seems to me that a 
plan  similar to the one proposed by the 
C anadian government could be devel
oped and adapted  to the needs of small 
business in this country.”

It  would be the purpose of such an in
stitution to fill gaps and to strengthen 
existing institutions rather than  to  w eaken 
them , said Mr. Maverick. Its operation, 
he said, should not be  in th e  n a tu re  of 
com petition with existing banks, invest
m ent houses or other financial in stitu 
tions.

T he postwar tax policy is going to

have a p ro found  influence' 
o i new  enterprises, said ivii. , 
“Sm all business,” he said, m ust 
chance to get sta rted  by  reasona e 
relief. W e m ust have inducem en  ̂ -

Hetion  for th e  n ew  free  enterpriser 
called  on Congress to  form ulate a tax ^ 
policy th a t will give encouragem ent to ‘^¡0 
new  and  expanding  firm s, regardless of 
their size. In  p a rticu la r, h® recom- 
m ended  favorab le  trea tm en t for small ■ j  
business.

“I believe th a t th e  specific  exemption 
under th e  excess p ro fits  law  should  be 
increased well beyond  th e  $10,000 pro- , ̂  
vided by th e  R evenue A ct of 1943,” said 
Mr. M averick. “T his exem ption  might ; 
well be increased  to  som eth ing  like .
$50,000, effective no t la te r th a n  the first 
taxable year b eg inn ing  a fte r th e  end of 
the war. If it is so desired , th is exemp- {$&
tion could be  restric ted  to  corporations Lfilf 
w ith  excess p rofits n e t incom e— before ,, 
the  exem ption— of n o t over $50,000. Re
gardless of th e  precise  form  w hich  this I 
exem ption m igh t take, businesses of '  . 
small and  m odera te  size w ou ld  be  the 
principal beneficiaries. O bviously, the 
larger exem ption w ould  b e  reg ard ed  with 
favor by  those con tem pla ting  th e  estab- 
hshm ent of sm all business corporations . 
a fter the  w ar.” ^

Also, said M r. M averick , if equity
capital is to  flow  freely  in to  business «.etc

channels, and  is to becom e available to 
small business on favorab le  term s, speci- a ' 
fic investm ent incentives in the  form of iW. 
preferred  rates on d iv id en d  income on 
new  equities m ight be  g ran ted  to busi-

n e s s - d r i

“M ust Not Overtax Dividends” of the
i t  CO“If  the  sm all-tim e c a p itij is t  is to re

gain a p lace in th e  econom y,” he  said, Pw e  
“we m ust not again  try  to  operate  the 
tax system on a ‘heads, I w in— tails, you uiltpil 
lose’ basis. W e m ust n o t overtax divi
dend incom e, and  w e m u st allow liberal 
treatm ent carryovers or carrybacks— of 
operating losses. L ib e ra l deprecia tion  al- 
lowances on new  p la n t and  equipm ent 1 
are also essential. A®-'

As the  tax law s now  stand , th e  exac- 
tions im posed by th e  fed era l an d  other 
governm ents ap p ea r to  b e  a  b a rrie r to 
those who are con tem pla ting  th e  estab- 
lishm ent of new  en terp rise . Therefore, l ' 
everything possible should  b e  done to 
minim ize the  fo rb id d in g  ap p earan ce  of 
the federal tax s tru c tu re  an d  to  encourage 
the  establishm ent of new  com panies . . • ^  _ 
A specific suggestion th a t has been ^  
offered is th a t new  corporations should 
be  g ran ted  special trea tm en t u n d e r  the 
federal corporation  incom e tax for a per
iod of years. O ne proposal is th a t  new ^  
m anufactu ring  corporations m ig h t be ' 
exem pted for th e  period  0f th ree  years
from  w hatever special tax
corporations a fte r th e  war; f o ^ t f 08^ ^  LÎÜ 
and  fifth  years one-half the L  i  f ° Urth "  
has been  suggested .” gu lar rate

M r. M averick also complajTlp i 
of th e  g reatest handicaps und a t, ° ne 
sm all business operates is tj 6r w bich  
system  w hich  perm its paten t L  P afen f 
m ain tained  and  operated  by ?  s to be

arge com-
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There are man
Experiments are being made with  

alloys of wrought iron and nickel.

0 0 D  TH IN G S  y  J  A H E A D . . .
Fins applied to the sides of aircraft 

tires have been found to reduce wear. 
When the landing gear is lowered, the 
air pressure spins the wheels and re
duces the scuffing of the tires in their 
first contact w ith the ground.
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The formerly w orthless scrub pal
metto, which grows like a weed on  
the Gulf Coast of Florida, is now  
ready to supply m aterial for wall- 
board, brushes, binder tw ine, uphol
stery, insulation, and for use as a re
inforcement for plastics and Portland  
cement.

A plastic m olding powder is being 
made from potato starch.

Some engineers foresee the tim e 
when the refuse of cities— garbage, 
ashes, paper, etc.— w ill be rem oved  
continuously by underground tubes 
and burned in large incinerators to 
furnish power.

Shells are being tested b y  a new  
variation of the old trick of dropping 
a coin on the counter. W hen dropped  
on metal plates, the perfect shells 
make a particular sound that is de
tected and reported by an electronic
ear

A fine finish m ay be put on stainless 
steel inexpensively b y  m eans of a 
newly patented electrolytic process.

The strength of spot-welded air
craft joints is being successfully tested  
by X-ray.
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A new  ign ition  cable is  m ade of 
m onel and is  insulated w ith syn thetic  
rubber and glass fabric.

M achinery has been designed for 
the high-speed, mass-production bak
ing of bread with infra-red lamps.

Because of its peculiar stretch and 
slow recovery, as well as its  light 
weight and resistance to rot, N ylon  
rope is expected to have m any post
war uses where a shock absorbing  
effect is required.

N eon lights will be standardized in 
98 colors.

Pure tungsten can now be pro
duced d irectly  from the ore b y  a new ly  
reported electrolytic process.

Several manufacturers of air-con
ditioning equipm ent are working on 
plans for a $1,000 unit suitable for a 
six-room house.

A patent assigned to a large truck 
m anufacturer perm its the conversion  
of a  regular truck to a  half-track  
crawler.

At least 30 aircraft parts of lamin
ated plastic paper are in production.

A new flexible tubing is made of 
woven glass fiber covered with plastic.

T he Office of War Inform ation has 
an exhib it of new m aterials, m ethods, 
and products in  the Social Security  
B uilding in  W ashington.

Lam p bulbs are being made shatter
proof by a coating of lacquer.

A new double-barrelled spray gun 
that can handle two fluids at once has 
just been patented.

E cho sounders, intended to measure 
the depth of water under a ship, are 
being used to locate schools of fish.

A novel m ail box answers audibly 
any spoken request for the zone 
number of any address in the city.

When y o u  look  a h e a d  
Look at metal cutting costs

T h is  p a r t  w as p ro d u c e d  on  a n  8 

S p in d le  C o n o m a t ic  fro m  S A E  4615 s e a m 

le ss  tu b e  s to c k . T h e  16 m a c h in in g  o p e r a t io n s , p e rfo rm e d  

w ith o u t  r e h a n d lin g , in c lu d e  h o le  a n d  groove b u r n ish 

in g , th r e a d in g , a n d  in te r n a l  r e c e ss in g . T im e  37 se co n d s. 

C o n o m a t ic s  c u t  m e ta l  c u t t in g  c o s t s .

i street cleaner sucks up leaves 
ipresses them  for fertilizer.

CON
AUTOMATIC MACHINE CO., INC. *  WINDSOR, VERMONT
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W I N D O W S  o f  W A S H I N G T O N

panies. “Possession of these large n u m 
bers of pa ten ts  plus th e  financial re 
sources w ith  w hich  to back  them  up  
th rough  endless litigation ,” he said, “is 
usually sufficient to expel all small busi
nessm en from  any particularly  lucrative 
field. I  suggest for your consideration 
th e  bill p rep ared  by the  A ntitrust D ivi
sion of th e  D epartm ent of Justice; it  
suggests th a t p a ten t com binations be 
subject to the  an titru st laws in the  same 
m anner as o ther com binations.”

Im proved products and  processes grow
ing  out of th e  war, said Mr. M averick, 
should be  p u t at th e  disposal of small 
business. “This trem endous array of 
technological im provem ents, although 
p a id  for largely by  th e  people through 
th e ir governm ent, will, unless som ething 
is done, probably  becom e the  private 
p roperty  of b ig  business. A lthough most 
of these im provem ents have been  created  
at governm ent expense and u n der govern
m ent direction, their actual developm ent 
has physically taken place in the  labora
tories and  p lants of large corporations. 
T he corporations have a lready started  to 
obtain pa ten ts on the  m ore valuable of 
these developm ents. I t  can be  expected 
that, before long, m ost of th e  m ore de
sirable of these developm ents will have 
been pa ten ted  by  the large corporations.” 
To p reven t such a result, he said, suit
able legislation is needed.

T he M urray-George bill fails in still 
another respect to safeguard th e  interests 
of small business, said Mr. M averick. It 
does no t p ro tec t subcontractors w hen 
their prim e contractors go into bank
ruptcy. H e recom m ended th a t the 
Sm aller W ar P lants Corp. be authorized 
to buy the claims of subcontractors when 
th e  prim e contractors are insolvent. Even 
in cases w here paym ent covering a sub
contractor already has been  m ade by  the  
governm ent to a prim e contractor who 
subsequently  has becom e insolvent, the 
governm ent should pay the  subcontractor 
in full, even though  th is m ay involve 
paying tw ice for the  sam e work.

Lend-Lease Shipments to 
Russia Continue Heavy

Lend-lease shipm ents from  the  U nited 
States to the Soviet Union during  the first 
four m onths of th is year am ounted to 
alm ost tw o million tons, including more 
than 2200 planes, 800 tanks and tank- 
destroyers, over 40,000 m ilitary trucks, 
6300 jeeps, 6600 o ther m ilitary m otor 
vehicles, and  w ar production m aterials 
and  equipm ent for Soviet factories and 
railroads, and food for the Soviet Army.

This b rough t to tal shipm ents of the 
Soviet aid  program  to 10,400,000 tons 
of supplies, including: 10,000 planes; 
5600 tanks and  tank  destroyers; 210,000 
m ilitary trucks; 40,000 jeeps; 30,000 
o ther m ilitary m otor vehicles; 414,000 
tons of ra ilroad rails, car wheels and 
axles; 249 locom otives; 900,000 miles 
of field telephone wire; about 300,000 
field telephones; 1,500,000 tons of steel;
460,000 tons of nonferrous m etals; and 
$500,000,000 w orth of equipm ent.
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BOMBED RAIL YARDS: Two A llied flyers inspect the d am a g e  w rought to 
railw ay yards at Littorio in the northern suburbs of Rome. The yards, 
which were torn asunder by air attacks, now are  being rep a ired  for 

Allied use. British official photo from N E A

Postwar Tax Policy Study To Be 
Launched by Senate-House Group

Representative Doughton skeptical about framing legislation 

now. Believes it is impractical to write law until postwar reve

nue needs, level of national income and yields from present 

taxes are known. Republicans plan separate study

D E SPITE  the  recent declaration by 
C hairm an Robert L. Doughton (Dem., 
N. C.), of the House W ays and Means 
C om m ittee that it is not feasible to draft 
a postw ar revenue bill now, he  has 
joined w ith Chairm an W alter F . George 
(Dem., Ga.) of the Senate F inance Com
m ittee in announcing a Senate-House 
study of postw ar tax policies.

Purpose is a swift tax revision when 
the w ar ends in Europe, along lines rec
om m ended in the Baruch-Hancock re 
port^ which called for preparation of a 
b ill “to tie pu t on the shelf until after 
the  w ar.” The study will be m ade by 
the  Joint Com mittee on Internal Rev
enue, whose m em bership has been in
creased from 10 to 12 in order to assure 
party  equality and thus take the m atter 
of postw ar taxation out of the realm  of 
politics.

W hether a postwar tax bill actually 
will be prepared  as a result of this study 
appears doubtful in view of Mr. D ough
ton s continued skeptical attitude.

“I have a high regard for Mr. Baruch, 
bu t this is our responsibility,” said Mr! 
D oughton. “In  my opinion, it is im 
practical to attem pt to w rite  the  actual 
tax  legislation before w e know  th e  post
w ar revenue needs, the level of national 
incom e and the yield w e could expect 
from  present taxes. W e w ill get all the

sfe o 
¡síHia 
ad to p

facts and be just as read y  as w e can 
when the w ar ends.”

Senator G eorge said ev ery th ing  would 
depend on how  long th e  w ar lasts, bu t 
if G erm any collapses in six m onths to a 
year “we should  have  read y  a t least the 
outlines of th e  legislation .” M r. George 
thought the  jo in t com m ittee  should  be 
able to m ake estim ates of p ostw ar obli
gations and  tax needs a t  th is tim e and 
later revise these  estim ates to  m ee t the 
facts. In  particu lar, M essrs. D oughton 
and George expressed h ope  th a t agree
m ent m ay be reached  as to  w h a t taxes 
m ay be repealed  and  w h ich  m ay  be  re
duced afte r th e  w ar.

Decision to  launch  th e  study  came 
follow ing an u rg en t recom m endation  by 
W ar M obilization D irecto r Jam es F. 
Byrnes th a t C ongress beg in  s tu d y  im
m ediately  of postw ar tax  policies.

In  add ition  to  th e  study to b e  u n d e r
taken by  th e  Jo in t C om m ittee on In te r
nal R evenue th e  H ouse R epublican  
Postw ar Tax S tudy  Com m ittee has an 
am bitious p rogram  to r the  early  fall 
m onths. Its  m em bersh ip  0f 25 .11 ,
organ ized  in to  n ine  su h r^ ~  • 
w hich , according to the  p r e s e T ^ “  
w ill h o ld  hearings in W ashington n i i ’ 
adelph ia, N ew  York, Boston tv . 
Chicago, C incinnati, St. Louis a <i tro it> 
B irm ingham , N ew  Orleans t t ant a>
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W I N D O W S  o f  W A S H I N G T O N

Kansas City, M inneapolis and  St. Paul, 
Salt Lake City, Los Angeles, San F ran 
cisco and D enver.

“Representatives of business, agricul
ture, labor and o ther groups will be in
vited to give their view s a t these hear
ings as to postw ar changes in rates and 
provisions of present law ,” said C hair
man Daniel W . Reed (Rep., N. Y.) ol 
the House Republican Postw ar Tax 
Study Com mittee. “It is the intention 
of the comm ittee to em body a construc
tive postwar tax program  in a bill to be 
introduced as soon as practicable. W e 
are unanimously agreed th a t no tim e 
should be lost. W artim e taxes cannot 
be safely projected into the  peacetim e
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Hydroelectric Power Scrutinized
Latin American nations, threatened by fuel shortages for their 

expanding industries, studying possibilities of utilizing vast, 

untapped hydroelectric resources in postwar era

era.

Surplus Disposal Plan 

May Solve Problem
Henry P. Nelson, m ateria l co-ordinator 

for the National A ircraft W ar P roduc
tion Council Inc., W ashington, comm ents 
on the surplus m aterial disposal plan 
outlined in Steel for June 5, p. 72, as 
follows: “The surplus property  disposal 
plan as developed by the  M etals Reserve 
Co., ASU, W PB, in consultation w ith 
the aircraft industry, the m etals p roduc
ing industry and the  w arehouse people, 
should solve m ost of th e  surplus head 
aches of the aircraft industry.

“The objective of th e  p lan  is to re 
move the m aterial from  the plants 
promptly and to provide a m echanism  
for the return of m aterial th rough  p ro 
duction channels w ith  th e  least possible 
amount of red tape.”

WPB Establishes Office of 
Labor Advisory Committees

Office of L abor Advisory Com m ittees 
is being established as p a rt of the W ar 
Production Board’s Office of L abor Pro
duction. Joseph D. K eenan is vice chair
man in charge of labor production and 
Clinton S. Golden is vice chairm an for 
manpower requirem ents.

Administrative procedures have been 
formulated through w hich W PB will 
consult w ith labor on problem s of w ar 
output, production readjustm ents, and 
planning for reconversion. An im portant 
provision of the order reads as follows: 
“Whenever any proposed W PB order or 
program would (in the  opinion of either 
of the above m entioned vice chairmen) 
result in a substantial curtailm ent, ex
pansion or other change in the ra te  of 
operations of any industry affecting la
bor, such vice chairm an m ay recom 
mend to the  director of the industry d i
vision sponsoring the proposal consul
tation w ith  the  appropriate  labor ad 
visory com m ittee. A fter concurrence by 
the division d irector, the  appropriate  d i
vision labor assistant shall m ake ar
rangements for consultation w ith such 
labor advisory com m ittee as soon as 
practicable in the developm ent of the 
order or program .’

MANY South Am erican nations, faced 
w ith possible fuel shortages for their ex
p anding  industries, are tu rn ing  their a t
tention  to vast, u n tap p ed  sources of 
hydroelectric  pow er as a postw ar solution 
to the problem , according to th e  Office 
of the  C o-ordinator of Inter-A m erican 
Affairs.

Chile, U ruguay, A rgentina, Bolivia, 
Brazil, Colombia and  Peru  already have 
begun work on im portant pow er and  irri
gation projects or have com pleted sur
veys of their hydroelectric resources for 
fu tu re  use.

U ruguay, which has nationalized fu ture 
electric pow er production  as p a rt of a 
p rogram  of com plete electrification for 
railroads, public  services and  industry, 
has a w ell-advanced pow er program  
w hich includes the  3850-foot Rio Negro 
dam , 150 miles from  M ontevideo. T he 
dam  was begun  in 1937 and w hen com 
pleted  will im pound the largest artificial 
lake in South Am erica— 87 miles long by 
18 miles w ide— for flood control and 
irrigation, navigation and electric pow er 
production. A 30,400-kilowatt generator 
will soon be installed by a U nited States 
firm  and  a transmission line built to 
M ontevideo. T otal cost of the Rio Negro 
project is estim ated at $35,000,000.

L ong-range hydroelectric and irriga
tion projects in U ruguay include the 
Q uequay river dam , north of Paysandu, 
to develop 8000 kilow atts, the  Arroyo 
C unapiru  dam , to develop 10,000 kilo
w atts, and  the  Cebollati river dam  to 
develop 11,000 kilowatts.

Chile has surveyed sites for dam s at 
Tocopilla, Copiaco, L a  Serena, Pilmai- 
quen , E l Volcan, C oquim bo, Sauzal, 
Ovalle, L ontue, M aule and Laja. The 
Ralun project near Puerto M ontt will use 
the  w aters of Lake Todos los Santos for 
an initial ou tpu t of 50,000 kilow atts, to 
be increased later to 126,000 kilowatts. 
T he M anio p lan t on the  San Pedro river 
will have approxim ately th e  same po ten
tial. T he Abanico dam  on the River 
L aja can produce u p  to 100,000 kilowatts 
w hen com pleted, and the  Rapel generat
ors, just south of Santiago, have a po ten 
tial of 60,000 to 120,000 kilowatts.

Bolivia is now  developing approxim ate
ly 30,000 kilow atts and has an estim ated 
po ten tial of 4,000,000 kilowatts more 
from  w aterw ays on th e  eastern slope of 
the Andes. L ake T iticaca alone is b e 
lieved to be  capable of producing 700,- 
000 kilow atts, a g reater ou tp u t than  th a t 
of B oulder Dam .

C olom bia has a to tal of 346 electric 
p lan ts w ith estim ated  production of 161,- 
000 kilowatts. Six of these p lants b e 
long to th e  governm ent, 199 to cities and 
141 to p rivate  enterprises. Proposed 
projects include a p lan t near M anizales 
to cost about $650,000, a 12,000-kilowatt

p lan t on the  Paez river in the D epart
m ent of H uila, another near Florencia in 
the  C aqueta  region, completion of one 
p lan t a t T rum eaque and construction of 
another near T itiribi, and build ing  of a 
dam  at Soacha, near Bogota, w ith a 
potential of 60,000 kilowatts.

Peru is building a huge hydroelectric 
p lan t on the  Santa river, near Canon del 
Plato, w hich will produce m ore than
500,000 kilowatts by m eans of five gen
erators. Another dam  east of Lim a will 
p roduce 91,000 kilowatts for use by the 
capital area, and construction on 11 
sm aller p lants has been authorized al
though delayed by shortages of equ ip 
m ent.

Brazil plans a huge dam  to harness the 
265-foot Paulo Alfonso Falls on the  Sao 
Francisco river, for an estim ated output 
of 600,000 horsepower. A nother falls 
nearby has a potential of about 200,000 
horsepower. Two other p lants have been 
proposed for points fu rther upstream .

Argentina, w ith only 31,000 kilowatts 
of hydroelectric pow er of a to tal of 700,- 
000 kilowatts of installed electric power, 
is considering projects to im pound large 
lakes, w ith irrigation the principal object-

Additional Iron Production 

Quotas Assigned by WPB
Production quotas for 832,900 electric 

irons, bringing to tal authorizations to 
produce irons in fulfillment of the 1944 
program  for 2 ,000,000 well beyond the 
th ree-quarte r m ark, have been assigned 
to five additional m anufacturers, the 
W ar Production Board has announced. 
T he m anufacturers and the quotas as
signed to them  are: G eneral E lectric  Co., 
O ntario, Calif., 421,500; Chicago Flex
ible Shaft Co., Chicago, 162,500; Proc
to r E lectric  Co., Philadelphia, 137,800; 
Son-Chief E lectrics Inc., W insted, Conn., 
72,600; and  Sampson U nited Corp., 
Rochester, N. Y., 38,500.

FEA Modifies Rules on 
Exports to Latin America

All comm odities except a relatively 
few categories have been rem oved, ef
fective July 1, from  the decentralization 
procedure in 13 L atin  Am erican repub
lics, according to the  Foreign Econom ic 
A dm inistration. This procedure had  re
quired  exporters to subm it Im port Rec
om m endations w ith  applications to ex
port. Com modities for w hich Im port 
Recom m endations still m ust accom pany 
license applications for shipm ents to 
L atin  Am erican countries include carbon 
and alloy steel, coal and coke.
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P R I O  RITIE S-A L L O C A T I O N  S-P RICES
W eekly summaries of orders and regulations, together with offi

cial interpretations and directives issued by W ar Production 

Board and Office of Price Administration

IN STR U CTIO N S

S T E E L  T U B IN G : E lig ib le  u sers o f alloy  
s tee l tu b in g , o th e r  th a n  a irfram e  a n d  eng ine  
types, now  are  p e rm itte d  to  a c cep t deliveries 
of th e  fo llow ing  am oun ts , ev e n  th o u g h  th e ir  
re su ltin g  inven to ries  m ay  e x c e e d 'th e i r  re q u ire 
m en ts  fo r th e  fo llow ing  6 0 -d ay  perio d : A 
m in im um  m ill p ro d u c tio n  ru n  o r  5  to n s  of 
a  g iven  size, u p  to  a n d  in c lu d in g  7 ^  inches 
o u ts id e  d ia m e te r, o r 10 to n s  o f a  g iven  size, 
o v er IV»  inches o u ts ide  d ia m e te r. U sers w ho 
rece ive  su ch  d eliveries  w ill n o t b e  e lig ib le  
to  rece ive  fu r th e r  de liveries o f th e  sam e item  
o f tu b in g  u n ti l th e ir  in ven to rie s  ag a in  are  
w ith in  th e  lim its  p re sc rib e d  b y  C M P  reg u 
la tio n  N o. 2 .

IN V E N T O R IE S : P ersons w hose  w a r  co n 
tra c ts  a re  red u c e d  o r  can ce led  w ill n o t b e  in  
v io la tio n  of W P B  inv en to ry  reg u la tio n s  m erely  
becau se  am oun ts  o f m a te ria ls  th e y  h o ld  a fte r  
a  cu tb ack  a re  in  excess o f a  p rac tica b le  w ork 
in g  inv en to ry  o r, in  th e  case o f co n tro lled  m a 
te ria ls , in  excess o f  a  6 0 -d ay  supply .

L O RDERS

th e  average  q uarterly  am o u n t o f ironi an d  
stee l used  by  h im  in  m ak ing  g arm en t h an g e rs  
in  th e  year ended  June 30 , 1941 . T h is is in  
a d d itio n  to  iro n  and  s tee l u sed  to  m ake  g a r 
m e n t hangers fo r m ilita ry  purposes as w e ll as 
any  u n u sed  p a r t of th e  firs t-q u a rte r  q u o ta . 
S tee l w ire of any  gage, o b tam ed  from  any  
source, m ay now  b e  u sed  to  m ake g a rm en t 
hangers. (L -3 0 -d )

W A T E R  M ETE R S: U se o f an  a lloy  con- 
m in ing  u p  to  82 p e r  cen t copper a n d  3 p e r  
c e n t tin  has been  au tho rized  in  m a in  casm gs, 
reg ister boxes and  lids fo r w a te r m eters  of 
1 -inch  or less, to  be  delivered  beg inn ing  Ju ly  
1. (L -1 5 4 )

H A N D  TO O LS: O ne type  o f fu rn ace  scoop 
a n d  tw o  types of snow  shovels have  b ee n  
ad d ed  to  schedule 1 of th e  h an d  too l s im pli
fication o rder, perm itting  th e  m an u fac tu re  of 
these  item s. Specifications a re  given  in  th e  
schedu le. (L -1 5 7 )

T R A N S F E R  O F  M A T E R IA L S : T ransfers  o f 
m a te ria ls  a n d  p ro d u c ts  from  a  p la n t w hose 
c o n trac t has  b ee n  te rm in a te d  to  an o th e r  p la n t 
th a t  is m ak in g  th e  sam e p ro d u c t f« r w h ich  
m a te ria ls  w e re  ac q u ire d  are  su b jec t to  th e  
fo llow ing  co nd itions: (1 )  S pecia l item s w hich  
are  n o t read ily  u sab le  in  th e  m a n u fac tu re  of* 
o th e r item s th a n  those fo r w h ich  th ey  w ere 
o rig inally  ac q u ired , an d  w h ich  h av e  on ly  a 
scrap  va lu e  if n o t so u sed , m ay  be  rece ived  
by  th e  co n trac to r co n tin u in g  p ro d u c tio n  if  
( a )  th e  p ro cu rin g  agency  au th o rizes  th e  tra n s
ac tio n  in  w ritin g  an d  (b )  th e  am ounts of any  
item s w h ich  th e  co n tin u in g  co n trac to r receives 
do  n o t exceed  h is  c o n trac t req u irem en ts, a fte r  
ta k in g  in to  con sid e ra tio n  am oun ts  o f th e  item  
w h ich  h e  has on  h a n d  p lus th e  am o u n t o rd ered  
w h ich  c a n n o t be  canceled .

P O W E R  TRA N SM ISSIO N  E Q U IP M E N T :
Inven to ry  restrictions on  sprocket chains, 
sprocket chain  a ttachm en t links an d  w heels 
do  n o t app ly  to  stocks of such  item s fo r 
au tom otive rep lacem en t p arts. M inim um  p ro 
d u c tio n  runs of m anufactu rers of such  eq u ip 
m e n t m ay be tak en  in to  accoun t by  users w ho 
p lace  purchase  orders fo r such  item s. (L -1 9 3 -a )

(2 )  S tan d a rd  m a te ria ls  a n d  p ro d u c ts  m ay  
b e  rece iv ed  by  th e  con trac to rs  w ho con tinue  
to  m a n u fa c tu re  th e  item  if  th e  p rocu ring  
agency  au tho rizes  th e  tra n sa c tio n  in  w riting  
a n d  th e  am o u n t o f an  item  of m a te r ia l or 
p ro d u c t so rece ived  is n o t m ore  th a n  th e  r e 
ce iv ing  c o n trac to r w ill re q u ire  fo r th e  p ro 
gram  fo r th e  n ex t fo u r m on ths  a n d  h is  to ta l 
sup p ly  a f te r  re c e ip t is n o t in  excess o f his 
req u irem en ts  fo r th e  nex t six m onths.

T hese  ru les  ap p ly  in  cases w here  a  p ro 
c u rin g  agency  ( th e  A rm y a n d  N avy  d e p a rt
m en ts , U . S. M aritim e C om m ission , W ar 
S h ipp ing  A dm in istra tio n , a n d  th e  A rm y A ir 
F o rces  o r N avy  B u reau  o f A ero n au tics )  a u th o r
izes th e  tra n sa c tio n  in  w ritin g  a  co n trac to r 
w hose c o n trac t has b ee n  can ce led  o r red u ce d

F O O D  PR O C E SSIN G  M A CH IN ERY : M an
u factu rers  w ill be  p erm itted  to  use du rin g  th e  
y ea r end ing  Sept. 30 , 1944 , con tro lled  m a te 
rials in  m anu factu re  o f grinding , m ixing, feed  
separa ting  and  g rad ing  m ach inery  a t  150 p e r 
c e n t o f th e  ra te  such m aterials  w ere u sed  
d u rin g  th e  base period . Base p eriod  use is 
th e  average  tonnage of con tro lled  m aterials 
u sed  to  com plete such  item s of m ach inery  
an d  equ ipm en t du ring  the  years 1939, 1940 , 
a n d  1941. P roducers of o the r types o f cereal, 
flour, and  g ra in  m illing  m ach inery  and  eq u ip 
m e n t w ill be  perm itted  to  use con tro lled  m a 
te ria ls  fo r m ak ing  such item s a t  100 p e r  cent 
of base period  usage. (L -2 9 2 )

M ORDERS

C O PP E R : R esidual frozen  stocks of com 
p le te ly  fab rica ted  copper an d  copper-base  a l
loy shoe findings in  m anu factu re rs’ inven to r
ies w ill b e  freed  from  all restric tions on  sale , 
de livery  an d  use, beg inn ing  Ju ly  16. U se of 
co p p e r is now  p erm itted  in  th e  m an u fac tu re  
of conductive and  nonspark ing  shoes fo r use 
in  explosives and  com bustib le solvents p lan ts ,

IN D EX  O F  ORDER  
r e v i s i o n s

S u b jec t 
C o p p e r  . . 
H a n g e rs , G a rm e n t

D es ig n a tio n s
M -9 -c , 9 - c - l  

L -3 0 -d
-  • L -2 9 2M ach in e ry , F o o d  P r o c e s s in g  • - 1 5 4

M ete rs, W a te r  . q ,0
P o w e r T ra n sm iss io n  E q u ip m e n  t   ̂
T oo ls, H a n d  
Z in c  .........................................

««I

L -1 5 7
M -ll-a

P rice  R é g u la t io n s

B a t te r ie s
Ecn>i'*H ient, F a r m  ............................... N o .  246
M a c h in e s ,  O f f ic e  ............................ N o . 188

&
fifi
ú h

a n d  in  find ings fo r  lo g g e rs ’ b o o ts . (M -9 -c-l)
L im ite d  u se  o f c o p p e r  in  e x p e rim en ta l mod

els a n d  fo r te s t ru n s  is n o w  p e rm itted . The SC 
n u m b e r  o f  m o d e ls  to  b e  m a d e  is lim ited  anc 
use o f  m o d e ls  to  p ro m o te  sa les  o r c rea te  con
sum er d e m a n d  is p ro h ib i te d . S pecific re s tr ic t-  ' 
tions c o n ta in e d  in  “ L ”  o rd e rs  a re  continued 
L im ited  q u a n titie s  o f c o p p e r  in  co n tro lled  m a - .f ;  
te r ia l fo rm  m ay  b e  o b ta in e d  fo r  experim enta 
purposes  as p ro v id e d  in  o rd e r  P -4 2 . (M-9-cP--

Z IN C : W P B  h as  a u th o r iz e d  th e  u se  o f lead 
f ree  z in c  ox ide  in  la b o ra to ry  re a g e n t chemi - 
ca ls , ce llu lo se  n it r a te  p la s tic s , v u lc an ize d  fibre 
a n d  to ile t soap . ( M - l l - a )

PRICE R E G U LA T IO N S

B A T T E R IE S : M ilita ry  sa lv a g e  d ry  batterie  
m ay  b e  so ld  fo r 80  p e r  c e n t, a n d  m ilitary t  7 
scrap  d ry  b a tte r ie s  m a y  b e  so ld  fo r  u p  to  5( ^  
p e r  c e n t o f M arch , 1 9 4 2 , p rices  fo r th e  m os 
c lose ly  c o m p arab le  c iv ilia n  battery*, u p o n  ap- ^ : 
p ro v a l o f  th e  p rices  b y  O PA  d is tr ic t officers 19? 
(G M P R )

O F F IC E  M A C H IN E S : O ffice m ach ine m a n - : ; :  
u fac tu re rs  a re  n o w  p e rm itte d  to  dev a lu e  - 
tra d e d - in  eq u ip m e n t, as its  ag e  increases, by
tkn  rnTna rriiltVi r\/J r\f rT OTVrAO l'ofinn Kp VtSfl 1 Fith e  sam e m e th o d  o f  d e p re c ia t io n  he  h a d  in 
effec t in  M arch , 1 9 4 2 . (N o . 1 8 8 )

F A R M  E Q U IP M E N T : O n e  o f  th e  conditions ^  
u n d e r  w h ich  m a n u fa c tu re rs  o f fa rm  equip- — 
m e n t m ay  a d ju s t m a x im u m  p rices  in  line 
w ith  “ su b s ta n tia l ch a n g es  in  d esig n , specifi
ca tions o r  e q u ip m e n t m a d e  sin ce  M arch  3 1 f t  
1 9 4 2 ,”  is w h e n  th e  m a n u fa c tu re r  assigns 
new  ca ta lo g  n u m b e r  a n d  d esc r ip tio n  o f the 
p ro d u c t b ec au se  o f  th e  ch a n g e . M anufactu r
e rs’ m axim um  p rices  fo r  r e p a i r  p a r ts  m ay be 
ch an g ed  only* w h e re  th e  in c re a se  in  factory 
cost re su ltin g  fro m  th e  c h a n g e  is 10  p e r cenl 
o r m ore ; th e y  m u s t b e  a d ju s te d  do w n w ard  in 
cases w h ere  fac to ry  co st is  d e c re a s e d  by 10 
p e r  c e n t o r m ore . I f  th e  se lle r  w ishes , he  may 
ag ree  w ith  th e  b u y e r  to  c h a rg e  a  p r ic e  which 
can  b e  in c reased  u p  to  th e  m a x im u m  price in 
effec t a t  th e  tim e  o f d e liv e ry . (N o . 246 )

to  d e liv e r id le  m a te ria ls  e ith e r fo r d ire c t o r 
th ro u g h  th e  p ro cu rin g  agency  to  an o th e r  con 
tra c to r  w ho  is p ro d u c in g  a  p ro d u c t in  th e  
sam e m a jo r p ro g ram  fo r  th e  sam e p ro cu rin g  
agency.

A  m a n u fa c tu re r  w ho  rece ives su ch  m a te ria l 
th ro u g h  a  tra n sfe r  is req u ire d  to  p ro m p tly  
a d ju st th e  p u rch ase  o rders  h e  has  p la c e d  on  
h is  supp lie rs  so th a t  his inventory* o f th e  
p a r tic u la r  item s rece iv ed  is re d u c e d  to  a 
p rac tica b le  m in im um  w ork ing  level. U sers m u s t 
re tu rn  p ro m p tly  any  u n u sed  a llo tm en ts  th a t  
re su lt from  h av in g  rece iv ed  co n tro lle d  m a te 
ria ls  th ro u g h  such  a  tran sac tio n .

H O U S E  T R A IL E R S : P ro d u c tio n  o f 3 0 0 0  
h o u se  tra ile rs  in  th e  th ird  q u a r te r  o f 1944  
h as  b e e n  a u th o rized . P a r tic ip a tio n  in  th e  p ro 
gram  is lim ited  to  m a n u fac tu re rs  w ho m ad e  
tra ile rs  b e tw e en  Jan . 1 a n d  S ep t. 3 0 , 1942 .

War Agencies Complete Renegotiation of 

About 20 Per Cent of Their 1943 Business
W AR D epartm ent has virtually com 

pleted  the renegotiation of its 1942 busi
ness and has com pleted renegotiation of 
about 20 per cent of its 1943 business, 
M aurice Hirsch, vice chairm an, W ar 
Production Price Adjustm ent Board, de 
clared  recently a t a roundtable m eeting  
on contract renegotiation sponsored by 
the Commerce and Industry  Association, 
N ew  York.

e lu d ed  b y  clearances, cancellations of 
assignm ent fo r renegotiation  o r refunc 
agreem ents b y  June  3, 1944, Similai 
progress, he  disclosed, had  b e en  madt
b y  o th er services. All services, he  con
tinued , have recovered tn riot ’ 
m ately  $7,700,000,000 m J *6
through  refunds an d  price a ^ f l l  ™

G A R M E N T  H A N G E R S : G arm en t h an g e r
m a n u fac tu re rs  a re  p e rm itte d  to  u se , in  th e  
seco n d  q u a r te r  o f  th is  y e a r, 3 5  p e r  c e n t o f

H e said the num ber of cases considered  
by the W ar D epartm ent as p a rt of the  
1942 business aggregated  20,200, of 
w hich m ore than  19,000 h a d  b een  con

. agreem ents.
W ar con tractors whose 

resu lt from  th e ir  " e r e d  costs
cies” w ou ld  receive more fa°' (>fficien<;
m en t in  renegotia tion  than' trea^ ‘
reductions from  m ere Spr a*056 c 'hng  
h e a d  or increased  volume over--:
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Military Demand for Flat-Rolled 
Steel Limits Container Output
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Sheet steel for cans and shipping drums for civilian goods  can

not be rolled in greater quantities until requirements for com

bat goods slacken, says W ar Production Board. Output of tin 

plate for non-food cans drops far below 1940 figure

INCREASES in  production of m etal 
cans and m etal shipping drum s for civ
ilian goods cannot be expected a t present, 
the War Production Board announced 
last week.

Rolling capacity for processing of steel 
for containers is under great strain in the 
preparation of sheet m etal fo r landing 
barge plate, aircraft landing m ats and 
shell cases, WPB officials said, and  until 
requirements for these direct m ilitary 
goods slacken, sheet m etal for cans and  
drums cannot be rolled in greater q uan
tities.

Current production of tin  p late for 
food cans, military and civilian, is estab
lished at approxim ately 2 ,100,000 tons 
for 1944, slightly in excess of 1940’s pro
duction figure. P roduction of tin  p late 
for non-food cans, however, has d ropped 
to approximately one-third of the  1940 
figure. More m etal will be  used this 
year than last to  pack food because, 
weather and m anpow er perm itting , 1944’s 
food pack is expected to ab o u t equal the 
all-time high of 1942, according to W PB 
officials.

jnc

Shipping D rum  Needs H eavy

Heavy sheet steel production, for in
dustrial shipping drum s, is expected to 
total more than  650,000 tons this year, 
about even w ith 1940. To this production 
figure must be added  the  sheet steel re 
quired for shipping drum s ordered d irect
ly by the services. T o  supplem ent steel 
drums in th e  dom estic m ovem ent of 
goods, the production of fibre drum s has 
been more than  doubled since 1940.

The competition for rolling capacity, 
between m etal containers and  com bat 
goods requiring sheet steel, occurs 
primarily a t the “strip” and “reducing” 
stages. Capacity for these processes is 
limited to about th irty  p lants, and  p ro 
duction is fully scheduled by  W PB  a 
month or more in advance of anticipated  
need. Scheduling of rolling m ill “space” 

|V assures maximum production for m ilitary 
requirements and, a t the same tim e, pro
tects output for m etal containers to carry 
the most essential civilian goods.

1*

f
m Antifriction Bearing Supply 

Situation Improves Slightly
Slight im provem ent is apparent in the 

overall antifriction bearing situation, b u t
medium an d  heavy ball bearings are 

 ̂ still in  th e  category of items in short sup- 
ply, th e  W ar Production Board has re- 
nnrtprl The shortage of skilled workers

is the  chief lim iting factor in bearing  pro
duction.

Despite a decline in production  d u r
ing April, as com pared w ith M arch out
pu t, a concurrent reduction  in incom ing 
orders has m ade it possible for the  in
dustry to  cu t its backlog. At present, the 
industry  is dow n to  a backlog of un 
filled orders totaling approxim ately 7 
m onths’ production com pared w ith an 
eight-m onth  backlog in M arch. Accord
ing to p resent indications, the May 
trend  of incom ing orders and  backlog 
follow ed the  April pattern , w ith  th e  pos
sibility of a slight increase in overall 
production  totals.

Present increased capacity' will be suf
ficient to take care of bearing needs for 
consum er an d  industrial products as soon 
as m ilitary operations perm it a substan
tia l cu t in th e  arm am ent program , rep
resentatives of the industry' say.

Organizes New Stockpiling 
And Transportation Bureau

B ureau of Stockpiling and T ransporta
tion has been  established w ithin the W ar 
P roduction Board. I t  w ill be respon-

Postwar Scramble for 

W ould Start Cycle of
W IT H  consum er goods in short sup

ply a fte r the  w ar, a com petitive scram ble 
to supply the first “12,000,000 to lo ,-  
000,000 autom obiles need ed ” w ould p re 
c ip itate  a cycle of inflation, w arned  W il
liam L. Batt, vice chairm an of the  W ar 
Production  Board, and  presiden t of SKF 
Industries Inc., a t the  recen t annual busi
ness m eeting of the  Am erican M anage
m ent Association in N ew  York.

“More goods for m ore people a t low er 
prices m ust be  our param ount considera
tion,” he  declared.

M r. B att was re-elected  chairm an of 
the  board  of the association and Alvin
E. D odd, president. O ther officers nam ed 
w ere Thom as Roy Jones, chairm an of 
the  executive com m ittee; Jam es L. M ad
den, treasurer; H enry J. H ow lett, secre
tary ; Jam es O. Rice, editor and  assistant 
secretary; and  K ieth S. M cH ugh, vice 
p residen t a t large.

In  his com m ents, M r. B att asserted 
there w ere several critical sectors of w ar 
production w hich w ere still substantially

sible to the  program  vice chairm an, S. 
W . Anderson, and  will consist of the 
Office of the D irector, a Division of 
Stockpiling and Shipping, and a D i
vision of T ransportation and Storage.

E dw ard  Browning Jr., Bar Harbor, 
Me., who was acting director of the 
form er Division of Stockpiling and 
Transportation, heads the new bureau. 
Edw in E . Frost, who was chief of the 
Stockpiling Branch of the old division, 
and E. J. Sette, form erly assistant di
vision director, have been appointed, re
spectively, to head  the Stockpiling and 
Shipping and the T ransportation and 
Storage divisions.

The new  bureau is charged w ith exer
cising the responsibilities of W PB with 
respect to the  im portation, stockpiling, 
transporta tion  and  storage of commodi
ties and m aterials necessary to the war 
effort and to the m aintenance of the es
sential civilian economy.

Appointments-Resignations
Frederic  S. Glover has been appointed 

deputy  director, Automotive Division, 
E quipm ent Bureau, W ar Production 
Board. Mr. Glover has been w ith WPB 
since D ecem ber, 1941, and his previous 
experience included presidencies of Reo 
M otor C ar Co., Reo M otors Inc., and 
T im ken D etro it Axle Co.

Com dr. Roger H yatt, USNR, has been 
nam ed assistant to the foreign eco
nom ic adm inistrator in charge of surplus 
property'. H e will serve as Leo T. Crow
ley’s alternate on the  Surplus W ar Prop
erty' Board and will direct functions of 
FE A  in connection w ith  transfer and dis
position of surplus w ar property'.

Consumer Goods 

Inflation, Warns Batt
b ehind  schedule, and he  continued, I 
am no t referring to cutbacks. He said 
the country' would have “one overwhelm 
ing and far-reaching obligation after the 
w ar to provide work a t fair wages for 
all w ho w ant work.”

T he Am erican citizen has noticed, he 
declared , the national income and tire 
“good” year of 1929 reached $83 billion 
and  th a t now, w ith  11,000,000 not pro
ducing goods, the  country has an an
nual incom e of about $150 bilkon. ^

“M ake no m istake,” he  w arned, “the 
average citizen has clearly concluded 
th a t w e ought to be sm art enough to 
provide work for him .”

Mr. D odd  said th a t the job of re-con
verting  to peacetim e production is much 
too large for the  am ount of time that 
m anagem ent has been able to give it, 
since business has been “completely h ar
nessed to w ar production.” He w arned 
that “severe jolts in contract term ina
tion and  lack of planning m ight wreck 
our economy for years to come.
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B u l l a r d

T h e two B u lla rd  M u lt-A u -M atics you see 
th a t  conveyor filled w ith p a r ts  for av iation  en gin e c ra n k 
sh a fts . I t  tak e s  a  lo t o f  c ra n k sh a fts  for A m erica’s cu rren t 
o u tp u t  o f  m ore th an  10,000 m o to rs per m on th .

S in ce  each  M u lt-A u -M atic  processes 8 parts s im u ltan e o u s
ly , it  m ate r ia lly  low ers production  tim e on scores o f 
precision  jo b s  like  th is . T h a t ’ s on e  b ig  reason for i t s  w ide
sp read  u se  today . A nother, equally  im p o rtan t, is th a t  the 
M u lt-A u -M atics are  read ily  ad ap tab le . Long after the 
en gin es o f w ar have fin ished th eir ta sk , the M ult-A u- 
M atics th a t  b u ilt  th em  will be h ard  a t  work, lowering 
co sts  by in creasin g  o u tp u t  on  the h ost o f new com forts 
an d  n ecessitie s we sh a ll need in  a  world a t  peace.

C R A N K S H A F T S



Appointment of C . E. Sorenson as chief executive officer at 

Willys stimulates rumors of new motor combine to enlarge Big 

Three to Big Four. Nelson says Detroit needs 200,000 more 

workers now, but where can they be housed?

IND UCTION of C. E. Sorensen as 
head man at W illys-O verland in T oledo 
has again stirred up  the  autom otive 
kibitzers on the subject of the  big three 
—General Motors, Chrysler and  Ford—  
at some early date  being enlarged to the 
big four, this tim e including a new  com 
bine which m ight be based on the  Sor
ensen-directed W illys operations. O ther 
elements in such a group could only be 
Hudson, Packard, S tudebaker or Nash, 
and the latter can alm ost autom atically  
be ruled out because some of the ex- 
Ford men now in the N ash-K elvinator 
official family would not be  likely to 
relish teaming up w ith  Sorensen again.

As far as Studebaker is concerned, its 
one venture into a m erger was an u n 
happy one and its d irectors are likely to 
be wary of any fu rth e r m oves along this 
line. In  the case of Packard, despite a 
financial position w hich  could no t be 
described as exactly rosy, an association 
with Willys w ould appear to have little 
to recommend it. W hile  Alvan M acauley 
is in the driver’s seat, along w ith the 
present board of directors, Packard p rob
ably will go it alone. This leaves only 
Hudson and there  m ay be m ore than  a 
little sense behind a W illys-H udson m ar
riage. For one thing, the H udson p rop
erties here w ould give the  com pany a 
good toehold in D etro it and w ould pro
vide a line of h igher-priced  cars to 
round out the  large-volum e low-price 
line which W illys is aim ing a t a fter the 
war. Still it is difficult to conceive of 
a Willys-Hudson m erger even approach
ing the proportions of the  big three.

Too many people are th inking th a t 
all it takes to be  successful in the m otor 
industry is to have a Sorensen building 
the cars. This is definitely no t true. To 
gage the possible effect of Sorensen’s 
leadership on the Toledo producer, sev
eral things should b e  kept in m ind. In 
the first place, he  rose to his em inent 
position at Ford the  h a rd  w ay— 40 years 
up through the ranks, from  patternm aker 
to production chief. H e did not do this 
overnight and his adm inistrative m eth 
ods, while efficient over the years, 
were not always, shall we say, benign. 
Today the m otor industry in its relations 
between m anagem ent and m en has 
moved beyond the tight-fisted Sorensen 
era, and w hether he  too has changed re 
mains to be seen.

For another thing, it takes consider
ably more than  production talen t to  sell 
automobiles. In  his years a t the  Ford  
plants, Sorensen was never particularly  
sales m inded. H e was of the  school 
which w as inclined to “cram  cars down 
dealers’ throats” and  to tell the  public  
that it “could have any color it w anted  
so long as it  w as black .”

Fortunately , th e  nam e Ford  has a l

ways been m agic as far as buyers of 
autom obiles have been  concerned, and 
the need  for a concerted  selling effort 
was no t so essential. This has no t been 
as true  in th e  last ten  years as prior to 
th a t tim e, b u t certainly Ford  m erchan
dising techniques have never been  as 
thorough or as spectacular as those of 
C hevrolet, for exam ple. T he point is 
that, even in the face of a boom ing post
w ar m arket for autom obiles, W illys will 
need  som ething m ore than production 
genius to  graduate  to  a principal posi
tion in the m otor industry. And as the 
years roll on, this need  will, if anything, 
increase as the pressure for aggressive 
sales m ethods mounts.

Affiliation w ith  W illys D iscounted

These are some reasons why observers 
do no t a ttach  too m uch im portance to 
Sorensen’s affiliation w ith Willys. In 
fact some of them  m aintain Sorensen 
w ould have preferred  to rem ain in re 
tirem ent and th a t his parting  w ith  Ford  
was really  of his own working, b u t that 
he accepted  the W illys post because of 
allegations th a t he h ad  been discharged 
by Ford , w hich led to his determ ination 
to “show u p ” these disparagers.

T he W PB announcem ent of relaxation 
of restrictions on the use of alum inum  
and m agnesium , together w ith the exten

sion of perm ission to m anufacturers to 
build  single pilo t m odels of proposed 
postw ar products, and  then the easing 
of restrictions on steel and  copper, are 
of m inor significance to the autom otive 
industry. T he principal reason is th a t 
autom otive planning, despite public  re 
ports to the  contrary, is well advanced. 
T he various m anufacturers know w hat 
they w ant to build, they know w hat 
p lants will be  requ ired  to bu ild  it, they 
know w hat m aterials will be  needed, 
w hat equipm ent will be needed. T here 
will be no need  for pilot models, unless 
they be models w hich will be bu ilt the 
year following the first postw ar models, 
and the  personnel is no t available now  
to p u t m uch concentrated  effort on such 
fu ture  activities. D oubtless the W PB 
relaxations will be welcom ed by the 
sm aller m anufacturers of consum er 
goods, of which there are m ore than  a 
few  in this area.

T he announcem ent was follow ed up 
by D onald N elson’s declaration th a t D e
tro it is the  m ost critical labor area in the 
country, w ith som ething like 200,000 
m ore workers needed  now. T he only 
answer to this seem ed to be, “God for
b id .” If there are any m ore people 
crow ded into the  D etroit area, it w ill 
simply burst, for the seams are badly  
stretched now. I t  is reported  there  are 
areas in this city w here room ing houses 
have beds which never grow cold, be 
ing occupied around the clock by three 
shifts of workers. Negroes, hill-billies 
and thousands of itinerants have bu ilt 
up  D etro it’s in ternal pressure to serious 
proportions. It would be  fa ta l to  a t

350,000TH : Arm y ordnance officials inspect 350,000th G en era l Motors 
"six-by-six" m ilitary truck. Left to right: I. B. Babcock, general m anager, 
G M C  Truck and  Co ach  division; Brig. G en . W . P. Boatwright, command
ing g eneral, O ffice  of Ch ief of O rd nance , Detroit; Brig. G en . J. K. Christ
mas, deputy chief of ordnance, Detroit; Brig. G en . A . B. Quinton, Jr., chief 
of the Detroit O rd nance  District; R. J . Emmert, G M C's factory m anager

/ M ateria l in  th is  devarfrnent is p ro tec ted  b y  copyrigh t a n d  its  use in  a ny  fo rm  w ith o u t perm ission  is p ro h ib ite d )

A . H . ALLEN  D etroit Ed ito r , s i c c t MIRRORS of M0T0RD0M
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tem pt to bring in any m ore large num 
bers. W h at is needed  is efficient u tili
zation of the  labor here  now , a realistic 
reshuffling of w ar contracts in force and 
their ad justm ent to  actual and  foresee
able needs.

Nelson lately  seems to  have gone out 
of his way to “give th e  need le” to D e
tro it, apparen tly  because of the lack of 
acceptance w hich his labor-m anagem ent 
com m ittee p lan  has h ad  am ong industry 
here. W hile such com m ittees m ay have 
w orked m iracles in o ther areas, they 
sim ply w ill n o t be  helpfu l here, no m at
te r how w ishfully they  are discussed by 
outsiders. T here  are established p ro 
cedures defining the  relationships b e 
tw een m anagem ent and labor in th e  au 
tom otive plants, and  to pile ano ther sys
tem  on top of them  only w ould add to 
the  confusion. One im m ediate problem  
w ould be the rise of factionalism  w ithin 
the ranks of union labor itself. This 
w ould result from  one group being rep 
resen ted  on a labor-m anagem ent com 
m ittee and  p itting  its strength against 
ano ther group represented  by union 
stew ards, for example.

T here  has of course been no com plete 
rejection of the  labor-m anagem ent com 
m ittee idea in D etroit. Packard has de
veloped such a system and apparently  is 
able to function reasonably w ell under 
it. But to say th a t labor-m anagem ent 
com m ittees w ould  cure m any of the ills 
which beset this area industrially is just 
shu tting  one’s eyes to the  facts.

M anufacturing  program s for 155-milli
m eter shells, organized about ten  weeks 
ago a t Pontiac, O ldsm obile and Fisher 
Body divisions of G eneral M otors are 
well along tow ard  the  production stage. 
M ost equ ipm ent needs w ere filled from

tools on hand  or readily  ob tainab le  from  
the  W PB pool. T he sam e is tru e  of 
rocket shells and rocket launcher p ro 
grams undertaken by C hrysler an d  O lds
mobile.

Top priority in w ar production  activ 
ity ahead of even radar and landing 
craft, continues to be he ld  by  th e  m ys
terious M anhattan or Pasco projects, m  
which certain autom otive interests along 
w ith a score or more of other companies 
are participating. W hile news dis
patches from Europe have referred  to a 
num ber of secret weapons already in use 
in the  invasion, there is nothing to indi
cate field use of the highly secret M an
h a ttan  developm ent, w hatever it m ay be.

M achines Engine Parts

One phase of radar equipm ent has 
been in production here at the Dodge 
division of Chrysler and lately has been 
term inated, leading to the transfer of a 
considerable volume of equipm ent and 
p lan t rearrangem ent to handle m achin
ing of several parts for the W right 2200- 
horsepow er aircraft engine being bu ilt by 
the D odge Chicago division. More of 
this work is understood to be in process 
of transfer to Detroit, and there are even 
reports that one Dodge production ex
ecutive is being urged to take over a new 
post a t the Chicago engine p lant to aid 
in smoodiing out production problems.

C hrysler’s Newcastle, Ind., plant under 
aegis of the Dodge division, has received 
contract for a new 20-millimeter anti
aircraft shell, the contract involving m il
lions of rounds and production slated to 
be  at a ra te  of several hundred thousand 
a m onth. Over the past two years, this 
p lan t has been producing another type 
of 20-m illim eter shell, along w ith mil-

lions of a rm or-p ierc ing  cores 0 
caliber am m unition . , .

F o rd  laboratories are using arj ‘ ec ron 
d iffraction cam era  to study oxidize sur
faces on a lum inum  inciden t to th e ir  spot 
w eld ing  fo r a irfram e parts. T he equ ip
m en t includes a h igh-vo ltage (40,000) 
source, an  e lectron  gun an d  an  electron 
d iffraction vacuum  cam era. In  opera
tion the  gun  fires a stream  of electrons, 
against th e  surface  to b e  analyzed , while 
the  d iffraction cam era  p h o to g rap h s the 
angle a t w hich  th e  e lectrons bounce  off, 
the la tte r  ang le  be ing  th e  de te rm in an t of 
the chem ical s tru c tu re  of th e  material 
tested.

T he cam era  w as a cq u ired  following .«¡i'" 
difficulties en co u n tered  in o b ta in ing  uni- 
form ly good spo t w elds in  aluminum 
sheets. P a rticu larly  puzz lin g  w as th e  fact 
the alum inum  sheets w ere  iden tical in 
appearance and  specifications, b u t orig
inated  from  d ifferen t supp liers and  pro
duced w elds of vary ing  quality . With 
the aid  of th e  cam era  n in e  different 
oxides w ere d e tec ted  an d  iso lated  on the 
surfaces, conditions of fab ricatio n  appar
ently  determ in ing  th e  ty p e  of oxide. It 
was also found  th a t w h ile  various chem 
ical cleaners rem oved  an tiw eld ing  oxides, 
they  w ould often  deposit o th e r oxides 
equally  undesirable.

Increase in tank  con tracts by  the Army 
follow ing th e  tab u la tio n  of invasion 
losses, is said to involve about 6000 ad- 1  
ditional units, w hich  can be  taken in 
stride by  the  C hrysler and  F isher tank 
arsenals here, as fa r  as th e  m edium  tank 
m odel is concerned. I t  is not a t all like
ly the Ford  tank  assem bly  p lan t, closed 
since last sum m er, w ill b e  reopened. 
Chrysler, incidentally , is p roducing  four 
different types of tanks and  self-pro
pelled guns a t its a rsenal w hich  is operat
ing tw o 9-hour shifts curren tly .

Two restric ted  types of m obile attack 
weapons, bu ilt by  B uick an d  Chevrolet, 
respectively, are rep o rted  to have been I 
active in the  E u ro p ean  invasion  b u t are 
still being  kep t u n d e r w rap s by the 
Army as fa r as p u b lic ity  goes.

\

Says Auto Industry Can  

Provide 10,000,000 Jobs
T he autom obile ind u stry  can  provid 

jobs for nearly  10,000,000 persons whe 
the w ar ends if, in its first y ea r of unr< 
stricted production , it b u ild s the  at 
p roxim ately 6 ,000,000 units w h ich  pro! 
ably w ill be  req u ired  over a  period  ( 
years.

, T{ l f  ?P “  waj  expressed recent: 
by  W ard  M. C anaday , W illys. 0 v erlan 
M otors Inc.

In  an  average prew ar year i 
out, it pu rch ased  approx im ated  on 
icept of all A m erican steel- 7 0  P 1

of the  p la te  glass; 75 Pe,  p e r cel 
ru b b er; 36 p e r  cen t of the ^
cen t of th e  h ardw ood  l u m b ^ ^ ’ ^ P
cen t of th e  copper; 11 per er; 17 p
7inn: 14 n er r e n t  of fV,« Cent of tlzinc; 14 p e r cen t of th e  tin . i t *1 
of th e  alum inum ; and  28 Per c 
th e  nickel. Per cent

W ARTIM E FREIGHT: Mounted on this Fruehauf truck-trailer drawn by a
Ford Tractor is a  load of 16,000 pounds of gun mounts, leaving Detroit 
for Akron, O . O n the return trip, the unit will carry a load of steel from  

the M ahoning V a lley  to Detroit



CHART SHOWS PRESSURE READINGS OBTAINED DURING A VARIATION 
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WING T IP S   _
W raps shrouding B-29 Superfortress partially removed after 

sky giants bomb Japan. Development of plant dates back to 

spring of 1942 when four-company pool was organized to build 

big bomber in quantity. Many changes have been made since

AT L O N G  last some of the  wraps 
have been rem oved from  th e  Boeing 
B-29 Superfortress by the W ar D epart
m en t’s B ureau of Public Relations, and 
th e  flood of publicity  w hich em anated 
in  new spapers abou t ten  days ago fol
low ing th e  first full-scale bom bing raid 
of th e  20th Air Force has an interesting 
background.

T he B-29 has been in production for 
w ell over a year, b u t as far as the press 
was concerned it was a tighdy  restricted 
item . S t e e l  attem pted  to  clear brief 
sum m aries of th e  m anufacturing  program  
as fa r back as A ugust, 1942, and  again 
in O ctober, 1943, b u t m et w ith  flat re 
fusal from  W ashington. A couple of 
m onths ago, the  B ureau of Public Rela
tions arranged a com prehensive trip  for 
editors and writers in th e  aviation field, 
spending considerable tim e at W right 
F ie ld , D ayton, O., inspecting a num ber 
of new  airplane developm ents, including 
th e  B-29, and  then  a t W ichita , Kans., 
w here Boeing is building the  ships. Most 
of th e  correspondents rode in the p lane 
b u t w ere not perm itted  to  release any 
articles a t th a t tim e. (T h is w riter was 
not am ong the  group, and  S t e e l  re
ceived no invitation to participate. Ac
tually , there was considerable m inor 
grousing am ong the  new spaper m en on 
the  trip  over w hat they considered the 
“excessive” num ber of business paper 
ed ito rs .)

A t any rate, the  reporters readied  their 
stories aw aiting the propitious m om ent 
for their release by the bureau. O bvious
ly th e  carefully draw n plans called for 
w ithholding all details until the attack 
on th e  Yawata steel center on Kyushu 
island, and  seldom has the press seen 
anything like the  flood of publicity  on 
the  B-29 w hich follow ed this raid.

Although elaborate precautions w ere 
taken to enforce censorship restrictions 
on the B-29 and its operational functions, 
the Japanese apparently have been fully 
inform ed on its development. The Tokyo 
radio, well in advance of the raid  on the 
Yawata steelworks, broadcast reports of 
the organization of a 20th Air Force and 
20th  Bomber Com mand by the AAF, 
and  also reported arrival of 18 of the 
B-29s in Karachi, India, even m ention
ing the  serial num bers pain ted  on the 
bom bers. A few days before the raid, 
special air raid drills were held through
out the island empire.

Program Initiated in 1936

Conception of the B-29 at Boeing 
dates back to 1936, the year after the 
building of the original B-17 Flying 
Fortress, known then as Model 299. D ur
ing the next three years eight different 
large bom bers reached the prelim inary 
design stage at Boeing. One, the 87,600- 
pound XB-15, was built and delivered to 
the  Army in 1937. I t is still in service. 
L ate  in 1939 the AAF asked several air
craft companies to subm it designs for a 
larger, long-range bom ber, and Boeing 
engineers subm itted a design known as 
M odel 341. Then the Army again in
creased its specifications for size and 
arm am ent, so Boeing revised its designs 
and  subm itted Model 345, an enlarged 
version of 341, in May, 1940. The 345 
w as accepted as the type desired and a 
form al contract was drawn up covering 
construction of experimental models, 
known in military records as the XB-29 
bom ber.

Since it is now relatively ancient his
tory, it m ay be permissible to review 
sketchily the development of the B-29 
“program .” I t  dates back roughly to the 
spring of 1942 when a four-way pool

n  • RpII F isher Body com prising  Boeing, Bell, r  ^  ^
a n d  N o rtn  A m erican A v ia tio  . _;(7n 
gan ized  to bu ild  tne new  Boeing ^  ^e_ 
in  qu an tity — one flyaw ay a .
in g  talked  a t  th a t tim e. A B-29 ,
com m ittee was o rgan ized  by ,
th e  contractors— Boeing, Bell and r i s  er 
— an d  it set ab o u t to  a rrange  in terchange 
of p a rts  an d  subassem blies be tw een  the 
plan ts, th e  id ea  being  th a t all three 
w ould  m ake final assem blies, b u t each 
w ould  concen tra te  on certa in  subas
sem blies a n d  supply  them  to  the other 
two. N orth  A m erican’s p a r t  in  the pro
gram  w as never too clear, a n d  eventually 
this contractor d ro p p ed  out.

Of course, all con tractors were work
ing  closely w ith  th e  A A F a t  Wright 
Field , an d  in  p a rticu la r  w ith  Brig. Cen. 
K. B. W olfe w h o  is now  in charge of 
the  20 th  B om ber C om m and. Much of 
the  cred it fo r th e  success of th e  program 
should go to  him . H e is g reatly  respected 
by all com panies p a rtic ip a tin g  in  tire pro
gram , some officials even  re te rn n g  to him 
as “K.B.-29" W olte.

As has h a p p en ed  w ith  a number of 
other new  m odel m ilitary  airplanes, an 
early fa ta l c rackup  nearly  disrupted the 
B-29 program , f i r s t  Ifignt of the ship 
was in Septem ber, 1942, b u t on a special 
test flight, F eb . 18, 1943, engine fail
ures led  to  th e  crash  of th e  bomber on 
a  Seattle packing p lan t, killing Boeing’s 
chief test p ilo t L d m u n d  T . Allen and a 
score of o ther Boeing engineering per
sonnel on board. I t  w as said at the tune 
that all four engines fa iled  as the result 
of fires, forcing the  p ilo t to try a ghde 
to the  airport, w hich  he  fa iled  to make.

A few  m onths la te r, an o th e r large ex
perim ental bom ber b u ilt by Consolidated 
Vultee cracked up in an  accident at San 
Diego, killing the  com pany’s chief test 
pilot and  others. Sim ilarly i t  will be re
called th a t the  first flight of th e  Glenn L. 
M artin  four-engine M ars flying boat was 
m arred  by an engine fa ilu re  and a pro
peller flying off an d  cu ttin g  through the 
hull.

In  the  p ast tw o years th e re  have been 
innum erable changes, b o th  in  th e  design 
of the B-29 Superfortress itself and in 
the m anufacturing  setup . O ne of the  first 
developm ents of m ajor im p o rtan ce  was 
th e  changed status of F ish e r Body Divi
sion of G eneral M otors w h ich  originally 
was to be one of th e  assem bly  u n its and 
built a huge new  p lan t a t  Cleveland to 
handle the w ork. T h en  a  new  fighter 
plane design cam e along w hich  th e  Army 
fe lt im portan t enough  to reconstitu te  the 
C leveland p lan t for its p roduction  and 
re ta in  only subassem bly m anufactu re  on 
B-29 parts. T h en  it w as decided to dis
continue th e  M artin  B-26 medium 
bom ber assem bly operations a t nm M ia 
N ebr., an d  m ake th is plant a B-29 as
sem bly p o in t, m eantim e switchin
4-1-m n r i n o i n i i l  a i i f r n m n t i v o  ® over

- '¡S T  ■

T h e  m igh ty  B-29 Superfortress is show n during a test flight, in  preparation  
for th e  heavy raid on th e  Japanese homeland

th e  p rin c ip a l autom otive com r..,.f 
p liers on th e  B-26 program  to th J  kZ  
T hese  included  H udson, De g . 
sion of C hrysler Corp. and “ °  P ivi- 
A ircraft. G oodyear

H udson now  supplies rear 
sections an d  w ing  sections / uselage 

0n A e B-29;
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There’s no mystery about why modern extra capacity 
P hilco  Batteries step-up the work capacity o f your 
industrial trucks by 10% or more. There is a purely 
mechanical reason. P hilco  plates are larger. Their 
physical dim ensions are greater. And a Philco is so 
constructed that it gives this 10% more power capacity 
in the same compartment space. That’s why a Philco  
Battery, type for type, provides an extra reserve of 
pow er—why the voltage stays up longer—why the 

battery lasts longer. Ask for latest Philco Industrial 
Truck Battery catalog. PHILCO CORPORATION, 
Storage Battery Division, Trenton 7, New Jersey.

PHILCO
I N D U S T R I A L  T R U C K

b a t t e r i e s
Backed b y  SO years o f experience in 
industrial storage battery development

y  J  y  .

y  y y \ f  \y\'y 
w h y  PHILCO

b a t t e r i e s  h a n d l e

10% MORE TOMS-  
MORE LOADS PER DAY

T
PHILCO

BATTERY
PLATE

ORDINARY
BATTERY

PLATE



W I N G  T I P S

Size o f the  B -29 is indicated by  the size o f these completed stabilizers, shown  
here in Fisher Body’s C leveland Aircraft Plant No. 2

De Soto furnishes nose sections, leading 
edges for wings, and  cowling; Goodyear 
A ircraft supplies a num ber of smaller 
parts. O ther autom otive com panies also 
have been brought into the program , 
M urray Corp. supplying w ing tips, Briggs 
m aking wing haps, doors, dorsal fin and 
stabilizer. F isher Body continues to be 
a prim e contractor, supplying engine 
nacelles, outboard  wings, stabilizers, 
dorsal fins and a num ber of other parts. 
T here are literally hundreds of other com 
panies contributing  vital parts, all being 
dovetailed together in one of the largest 
co-operative m anufacturing program s 
ever developed.

Most of the subassem blies produced 
by autom otive p lants go to the O m aha 
assembly p lan t, b u t other assembly plants 
are located a t M arietta, Ga. (B e ll) , 
W ichita, Kans. (B oeing), and Renton, 
W ash. (B oeing). H undreds of the B-29s 
have been delivered to the  AAF, and 
the  “pipeline” to com bat theaters can 
now  be  considered filled.

Size is of course the  striking thing  
about the B-29, although it is by no 
means the largest airplane ever built. 
W ingspread is slightly over 141 feet, 
com paring w ith 123 feet for th e  giant 
Lockheed Constellation or C-69 which re
cently set a transcontinental speed record, 
110 feet for the  Consolidated B-24 L ib 
erator, and 104 feet for the Boeing B-17 
Fly ing Fortress. Length  of the  B-29 is 
98 feet, the  C onstellation 95 feet, the 
B-24 and  B-17 about 75 feet. H eight 
of the  tail section on d ie  B-29 is 27 feet, 
on the Constellation abou t 24 feet and 
on the B-17 19 feet.

Fuselage of the  B-29 is cylindrical, for 
purposes w hich m ay well be im agined. 
I t  is a m id-w ing m onoplane design, in 
contrast to  the low-wing design of the 
earlier offspring in the  Boeing family, 
the  F lying Fortress. Dorsal fins of bo th

ships have the same characteristic ex
tended  sweeping design, making for ad
ditional stability in flight. The B-24 
L iberator is a high or shoulder-wing 
monoplane design and, of course, has die 
characteristic double rudder.

O ther features of the B-29 should be 
m entioned. It is pow ered by four 2200- 
horsepower W right 18-cylinder radial 
engines, each with two turbosuper
chargers. This model engine is built by 
W right at W ood Ridge, N. J., and by 
Chrysler Corp. at its Dodge-Chicago en
gine plant. Similar engines power the 
M artin Mars flying boat and the Lock
heed Constellation. Propellers are of the 
four-blade type, 16 feet in diameter, 
w ith blades 6 inches wide, said to be 
the  largest in use today. They are geared 
dow n to a 1:3 ratio with engine speed, 
m aking them  relatively slow in com
parison w ith normal propeller speeds.

Arm or Details Remain Secret

The B-29 is claimed to have the most 
nearly  all-electric system of operating 
auxiliaries yet devised. Over 150 frac- 
tional-horsepow er motors of 49 types are 
installed to m anipulate various control 
surfaces and accessories. The motors are 
driven by auxiliary gas engine-generator 
sets. Arm am ent comprises 0.50-caliber 
m achine guns in power turrets and “a 
20-m illim eter cannon,” according to the 
publicity  released. This appears some
w hat surprising, since 20-millimeter 
cannons are now being installed on many 
w arplanes and are more destructive than  
0.50-caliber machine guns, although 
doubtless more difficult to install in 
pow er turrets. Beyond the fact th a t it 
is heavily  arm ored, no details are given 
of this phase of th e  B-29 design.

As is the  case w ith most large airplanes, 
the  B-^.9 has a tricycle type landing gear, 
each w heel being of the double type w ith

tw o tires. F o rw ard  w heel r e t r a c t s  in < 
nose, th e  o th er tw o into th e  wings, 
clean is th e  w ing an d  fuselage c t slo 
th a t d rag  or w ind  resistance is sal 0 
be doub led  w hen th e  w heels are ow n.

A ltitude  lim it is well over 30,000 feet, 
and  speed in excess of 300 m iles p e r hour. 
Range w ith  fu ll load  is no t disclosed, b u t 
is w ell in to  the  thousands of miles.

The w ing design of th e  B-29 is in te r
esting in th a t it carries th e  h ighest w ing 
loading of any a irc raft ye t bu ilt. Flaps, 
38 feet long in them selves, a re  of th e  type 
w hich can be  ex tended  from  th e  trailing 
edge to p rovide extra lifting  a rea  for 
takeoffs an d  landings. A rea of th e  flaps 
is equ ivalen t to one-fifth of th e  entire 
w ing area.

O ther news in the field of large  planes 
indicates L ockheed  is now  in  “lim ited 
production” of the  C -69 Constellation 
previously m entioned. P ro d uction  ra te  is 
undisclosed, b u t an app ro v ed  pho tograph  
of th e  C onstellation assem bly building 
shows four ships in process of construc
tion. All w ill go to th e  A rm y w hen  com 
pleted , a lthough b o th  T ranscontinen tal 
& W estern Air Inc., an d  P an  Am erican 
W orld Airways System  have  a num ber 
of the Constellations on order. T h e  m ili
tary m odel now  in p ro d u c tio n  seats 60, 
w ith  alternative sleeping accom m oda
tions for 22 , plus b e rth s for a re lief crew  
of four.

Interesting disclosure w ith  respect to 
the four-engine C onstellation, w hich  
môunts the same engines as those used 
in the  B-29 (a n  a lternative  installation 
of four P ra tt & W hitney  R-2800-C  engines 
is possible ), is th a t a t th e  “econom y” 
cruising speed of 275 m iles p e r hour, 
gasoline consum ption is exactly one gal
lon p er mile. C om plete eng ine installa
tion is in the  form  of a so-called “pow er 
egg” w hich can be  chan g ed  in a m atter 
of 27 m inutes.

As a poin t of in terest, th e  C -69 C on
stellation is com parab le  in m any  respects 
w ith the new  Boeing B-29, i f  you  add 
roughly 15-20 p er cen t to  th e  C onstella
tion. T he C onstellation  has w eight 
em pty of a little  b e tte r  th an  27 tons, and 
can get off the  g round  w ith  gross w eight 
of 43 tons. I t  has top  speed  of 340 and 
landing speed of 80.

The B ureau of Pub lic  R elations also 
has relaxed restrictions on m ention  of 
several other m ilitary p lanes w h ich  have 
been in  p roduction  for a n u m b er of 
months. One is the  P -63 K ing-C obra 
fighter p lane w hich  Bell is producing  
in quan tity  a t Buffalo (see  S t e e l , June 
12, p. 8 0 ) . T h e  je t propulsion a irp lane, 
w ith  tw in  com pressor-turbine propulsion  
engines b u ilt by  G eneral E lectric  also 
u n der construction  by  Bell A ircraft has 
b een  assigned an AAF designation 
P-59A  an d  has been  dubbed  th e  Aira- 
com et by  th e  m anufacturer. The 
D ouglas m edium  or a ttack  bom ber now  
in  production , succeeding the form er A 20 
H avoc, is know n as the  A-26 I j  
R esem bling its predecessor jn nvad er- 
aspects, th e  In v ad er has been « S,ene 
u p ” considerably aerodynam icalD ^ " 6 j  
has increased firepower. anc*



The Waring Blend or Designed by Francesco Collura

re you all set—w rinkles all ironed out—designs, m od
els, dies, test runs com pleted—for im m ediate production  
when you get the green ligh t on  consum er goods?

Y ou w ill have to m ove quickly to  bridge the gap  
between war and peacetim e production and W . P. B. 
now  provides for the use o f  zinc "for research, d eve l
opm ental or experim en ta l activ ities .”

T he June 2, 1944 A m endm ent to W . P. B. Conserva
tion Order M - l l-b  states that "Zinc m ay be used to  
make experim en ta l m odels or te s t runs, b u t on ly  the  
m inim um  num ber o f m odels or m in im um  size run  
needed to  determ in e the su itab ility  o f the item  fo r com 
m ercial p rodu ction .”  Such m odels may not be used for 
ad v a n ce  sa le s  p r o m o t io n , nor can  w ar p r o d u c tio n  
m anpow er or facilities be diverted for experim ental

activities, but, w ith  these understandable 
restrictions, you can now  get those postwar 
zinc alloy die castings all set to  go  !

W rite to  T he N ew  Jersey Z inc Company, 
160 Front St., N ew  Y ork 7, N ew  Y ork, for 
your copy o f  " D esign ing for D ie  C asting.”

ZINC
f o r  die c a s t in g  a l lo y s

T h e  R e s e a r c h  w a s  d o n e ,  t h e  A l l o y s  w e r e  d e v e l o p e d ,  a n d  m o s t  Die C a s t i n g s  a r  e  s p e c i f i e d  w'

HORSE HEAD SPECIAL  ( Uniform Q u a lity ) ZINC
77



JO H N  A . FALERC . N . LA G E

C. H. Lage has been  appointed  general 
works m anager of L aP lant-C hoate Mfg. 
Co. Inc., C edar Rapids, Iowa. H e previ
ously w as vice p residen t in  charge of 
m anufacture, U niversal U nit Pow er Shov
el C orp., M ilw aukee, and  a t the  same 
tim e w as works m anager of Davis 
T hom pson Co. F o r 12 years prior to 
1941, Mr. Lage was associated w ith C a t
erpillar T ractor Co., Peoria, 111., as factory 
division superin tendent in charge of the 
parts m achine shop.

Herman M. Brown has been  appointed 
general m anager of the H untington 
W orks of In ternational N ickel Co. Inc., 
New  York, succeeding Arthur S. Shoff- 
stall, retired. Mr. Shoffstall w ill continue 
as consultant to the  head olfice of the 
com pany. John A. Marsh succeeds Mr. 
Brown as assistant general m anager, 
H unting ton  W orks.

Warren K. Lee, form erly factory 
m anager of th e  Scranton, Pa., p lan t of 
W ilkening Mfg. Co., Philadelphia, has 
been appointed  factory m anager a t the 
com pany’s Ph iladelphia headquarters.

James F. Howard and E. G. Gardner
have been  appoin ted  vice presidents of 
N ational E nam eling & Stam ping Co., 
M ilwaukee. Mr. H ow ard continues as 
secretary and  treasurer, and  Mr. G ardner 
continues in charge of m anufacturing in 
the  com pany’s five M ilw aukee plants.

J. W. Fogg, form er general sales rep 
resentative of C herry-B urrell C orp., C hi
cago, has been  appointed  general m an
ager of the  com pany’s M ilw aukee fac
tory, succeeding Edward W. Neumeister, 
w ho rem ains a  d irector and m em ber of 
the  executive com m ittee. Theodore H. 
Kummer has been  nam ed chief engineer 
at M ilw aukee, succeeding A. J. Lippold, 
who rem ains as consulting design en
gineer.

William L. Rodgers has joined the 
G oodyear Tire & Rubber Co., Akron, O., 
to handle V-belt sales in the Chicago te r
ritory for the mechanical goods depart
m ent.

William P. Cochran, Central Station 
division m anager, W estinghouse Electric 
& Mfg. Co., East Pittsburgh, Pa., and 
Franklin P. Bell, M iddle Atlantic dis
tric t treasury m anager, have retired. 
Both m en w ere honored at a dinner held 
in Philadelphia recently.

Chester E . Haring, form er vice presi
den t and  director of m arketing for Bat
ten, Barton, Durstine & Osborn Inc., 
N ew  York, has assumed charge of the 
Postw ar M arketing Research Project of 
the  Com m ittee for Economic D evelop
m ent. J. L. Barrett, until recently ad
m inistrative engineer w ith George S. 
May, Chicago and New York, has been 
appointed  assistant director of the proj
ect. Ferdinand C. Wheeler, who was 
d irector of the project until illness forced 
his w ithdraw al, remains as m arketing 
consultant and comm ittee member.

M illard W . M errill, purchasing agent 
U nited States Metals Refining Co., C ar
tere t, N. J., has been elected president 
of the  Purchasing Agents Association of 
N ew  York.

W . K. Hyslop has b een  elected  p resi
d en t of the  M assey-H arris Co., Racine, 
W is., succeeding James S. Duncan, who 
has been elected  board  chairm an. Mr. 
H yslop continues as general m anager.

G eneral E lectric  Co., C leveland; c , 
m an, C arboloy Co. Inc., D etroit, an 
vice chairm an  of th e  W ar M eta u rgY 
C om m ittee of th e  N ational A cadem y o 
Sciences an d  N ational R esearch C ouncil.

V. H . H ie rm e ie r has been  nam ed in
dustrial m anager of th e  St. Louis office 
of B row n In s tru m en t Co., Philadelphia, 
succeeding I. K. Farley .

Tw o appo in tm en ts in th e  engineering  
d ep artm en t of D etrex  C orp ., D etroit, 
are those of Thomas J. Kearney, form erly 
techn ical advisor to the  d irec to r of sales, 
to assistant ch ief en g ineer in charge  of 
industria l eq u ip m en t design an d  detail
ing, and  John A. Faler, assistan t chief 
engineer, to take  charge  of extraction 
equ ipm ent developm ent.

Mr. D uncan is president of the parent 
com pany, M assey-Harris Co. Ltd., To
ronto, Ont. O ther new  appointm ents in 
th e  subsidiary company include: J. M.
Tucker, vice president and assistant gen
eral m anager; C. E. Krause, secretary 
and m anager of m anufacturing; L. M. 
Sweeney, sales m anager, and L. W . Peter
sen, assistant treasurer. E. G. Burgess 
leaves the Racine organization to  becom e 
vice president of m anufacturing for the 
T oronto company.

F . Edward O’Neill, p resid en t, Fulton  
Iron  W orks, St. Louis, has b een  re-elected  
p residen t of the Safety  C ouncil of greater 
St. Louis.

J. K. Gannett, vice p re sid en t of the 
Austin Co., C leveland , an d  recen tly  ap 
poin ted  d irec to r of en g ineering  and  re 
search, has been  e lec ted  to  the  b o ard  of 
directors, filling th e  vacancy  caused  by 
th e  recent death  of G eorge W . P laisted.

Joseph D. Oliver Jr., form erly  treas
u re r and a d irector, Oliver C hilled  P low  
W orks, South Bend, Ind ., w hich becam e 
a p a rt of O liver F a rm  E q u ip m en t Co., 
Chicago, abou t five years ago, and  C. 
Frederick Cunningham, presiden t, N a
tional Bank & T ru st Co., South  Bend, 
have been e lected  d irec to rs of O liver 
Farm  E qu ipm en t Co.

Kuhlm an E lectric  C o., Bay City, 
Mich., has announced  the follow ing pro
motions: A. E . Rhoads, form erly  m an
ager of the  com pany’s D e tro it E lectric  
Furnace division, has b een  e lec ted  ex
ecutive vice p residen t an d  g enera l m an
ager; W. I. Foss Jr. has been  m ade  sales

Dr. Zay Jeffries, noted scientist and a 
pioneer in tungsten m etallurgy and in 
the  developm ent of high-strength alum i- 
num  alloys, has been elected to  the  b oard  
of trustees of Battelle M em orial In sti
tu te , Colum bus, O. Dr. Jeffries is tech 
nical d irector of the lam p departm ent,

FRA N K  W . B E M I S

W ho has been a p p o in ted  s a le s  
Am erican C a b le  and  H a z a r d  W ir e  *m a n a 9 e r '  

sions, Am erican Chain & C a b le  r ^ ly i " 
B rid g ep o rt , C o n n r e p o r t e d  in STEFi ? ' *nc*' 
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manager, Transform er division; A. H. 
Ellerman is assistant sales m anager, 
Transformer division; J. H. Steele has 
been assigned to the sales departm ent, 
Transformer division, and J. E. Bevan is 
manager of the com pany’s New York of
fice, replacing the late  D. F . Po tter Jr.

Marcel A. Cordovi, form erly research 
assistant, W elding R esearch C ouncil of 
the Engineering Foundation , has joined 
the metallurgical staff of Babcock & 
Wilcox Tube Co., B eaver Falls, Pa., as 
research m etallurgist.

Lloyd E. Kennedy has been  elected  
vice president of D eere & Co., M oline,
111., and will be  in charge of financial 
and related policies. This is a newly- 
created office. B. H. E. Gill has been 
elected secretary and  treasurer to suc
ceed Mr. K ennedy, and  E. F. Curtis suc
ceeds Mr. Gill as com ptroller.

John W. Kelin has been  appointed  
sales m anager in th e  St. Louis district, 
Federated M etals division, Am erican 
Smelting & Refining Co., N ew  York. He 
succeeds Arthur Fritschle who has been  
promoted to general m anager of the

ALAN  D . DAUCH

type m etal sales departm ent of Fed- 
e ra ted ’s m idw estern and  eastern di
visions.

G EO R G E A . IA M B 

W ho has been appo in ted  assistant d irector o f 
the Bureau o f M ines, as announced in STEEL ,  

M ay 22 , p . 73.

Alan D. Dauch, vice president, George 
J. H agan Co., Pittsburgh, has been elec
ted  p residen t of the Industrial Furnace 
M anufacturers’ Association.

Samuel J. Komhauser has been  elected 
president of National Tool Co., C leve
land, succeeding A rthur J. Brandt, who 
d ied  M ay 30. Prior to being m ade ex
ecutive vice president of N ational Tool 
in N ovem ber, 1941, Mr. K om hauser had 
been  affiliated w ith the company for 25 
years as general counsel, secretary, di
rector and  m em ber of the executive com 
m ittee.

J. H. Fall Jr., since 1928 chairm an and 
chief executive officer, Benjamin E lectric 
Mfg. Co., D es Plaines, 111., has retired  
from  active participation in company 
m anagem ent. H e has been associated 
w ith the organization 32 years. Walter
D. Steele, president since 1928, will di
rect all operations in the  fu ture.

John M. Otter and  Walter H. Eichel- 
berger have been nam ed sales m anagers 
of the H om e Radio and  the Refrigerator 
divisions, respectively, of Philco Corp., 
Philadelphia.

Maj. Gen. John “Peter” Mackenzie,
D.S.O., has been  appointed associate 
controller of constm ction, D epartm ent of 
M unitions and  Supply, Canada.

B. L. McCarthy, form erly chief m etal
lurgist for W ickw ire Spencer Steel Co., 
N ew  York, has been  nam ed assistant gen
eral superin tendent of the com pany s 
Buffalo plant. C. A. Gordon has been 
appointed  superin tendent of ho t dep art
m ents a t th e  Buffalo plant.

R ecent additions to the staff of field 
engineers of Q uaker Chem ical Products 
C orp., Conshohocken, Pa., include: 
Stanley Brink; J. D. Neville, w ho rep re 
sents the com pany in w estern C onnec
ticut; J. H. Lightner, representative in

S . F. UDSTAD

northeastern  Pennsylvania, and Burdette
F. Wilson, form erly chief chemist a t the 
Studebaker C orp.’s Aviation division in 
South Bend, Ind ., who will do liaison 
work betw een  the Q uaker company s re
search laboratories, m anufacturing plants 
and  the field.

— o —

S. F. Udstad has re tu rned  to American 
C ar & Foundry Co., New York, as as
sistant to the general m echanical engi
neer, w ith headquarters a t Berwick, Pa. 
Mr. U dstad returns a fter an absence of 
two years, during which tim e he was 
loaned to the W ar Production Board as 
assistant chief of the Rolling Stock Sec
tion, Transportation E quipm ent Division.

Edward H. Rice has been appointed 
assistant director of property  operations, 
New York regional office, H ighw ay 
T ransport D epartm ent, Office of D e
fense Transportation, and George W. 
Anderson has been nam ed assistant di
rector of passenger operations. P. N. 
Simmons is director of Region I, which 
includes N ew  York, New E ngland  and 
northern  New Jersey.

— o— ■
El Roy L. Payne has been  elected 

president of Payne Furnace & Supply 
Co. Inc., Los Angeles, succeeding his 
father, the late  D aniel W. Payne. John 
H. Keber has been elected vice presi
dent, and J. H. Wilson, treasurer, has 
been elected  a director.

James E. Britt has been appointed gen
eral sales m anager, C ontract division, 
M ullins Mfg. Corp., W arren , O., suc
ceeding O. L. Earl, w ho has joined Acme 
A lum inum  Foundries Co., Chicago, as 
vice p resident and  a m em ber of the 
board.

S. D . Yardley, form erly assistant man
ager of sales, Sheet and Strip division, 
Republic Steel Corp., C leveland, has 
been  appointed  assistant d istrict sales 
m anager for the corporation a t Birm ing
ham , Ala.

D r. E . H. Armstrong, professor of 
electrical engineering, C olum bia univer
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sity, N ew  York, has been  aw arded  the  
chief signal officer’s certificate of appre
ciation by  the  W ar D epartm en t for o u t
standing contributions to the signal 
corps, Army Services Forces. T he cer
tificate has been  aw arded  to nine other 
individuals or com panies, including 
P eter L. Schauble, vice president, Bell 
T elephone Co. of Pennsylvania, Phil
adelphia; Sam uel R uben, New Rochelle, 
N. Y.; Gail Feil, B. F. Goodrich Co., 
Akron, O.; and  W alter R. Laudenslager, 
m unicipal a irport, Springfield, O.

G irard  B. R osenblatt, Pacific Coast 
d istric t m anager of th e  Industrial and 
M arine divisions, W estinghouse E lectric  
& Mfg. Co., E ast Pittsburgh, Pa., has 
been  aw arded  th e  W estinghouse O rder 
of M erit for distinguished service. ROBERT S. PEARE

L. J. F le tch er, training director, C ater
p illar T rac to r Co., Peoria, 111., and  W il-

W ho has been elected a vice president o f 
G en era l Electric Co ., Schenectady, N . Y ., re

ported  in STEEL, May 8, p. 90.

O B I T U A R I E S
W illiam  C. Reilly, 76, re tired  vice 

p residen t of th e  Youngstown Sheet & 
T ube Co., Youngstown, O., d ied  there  
June 20. H e was identified w ith  the steel 
industry for m ore than  60 years, having 
been  affiliated w ith  the Youngstown 
com pany since its incorporation in 1900. 
H e re tired  in 1936, ten years after as
sum ing charge of operations for the com 
pany.

— o—

perfected  a heat-resisting hand guard 
for the Garand and Remington rifles.

H erm an J. Stuckstede, 81, who with his 
brother, John, operated the St. Louis 
Bell Foundry Co., St. Louis, died re
cently  in that city'. The foundry was 
established by his father, and casts 
church bells exclusively.

W alter L. Reid, 68, retired m etallurgi
cal engineer, died June 10 in Los An
geles.

H enry  C. Atkins Sr., 75, internationally 
known industrialist who has been presi
den t of E. C. Atkins & Co., Indianapolis, 
Ind ., since 1901, d ied  June 15 in In 
dianapolis follow ing an  illness of several 
m onths. In  1889 Mr. Atkins becam e su 
perin tenden t of th e  com pany, w hich was 
founded by his fa ther, Elias C. Atkins. 
In  1892 he was elected  vice president, 
and  nine years later becam e president. 
Mr. A tkins’ civic and character-building 
interests in Indianapolis w ere m any and 
varied. H e was a director of the F le tcher 
T rust Co. and  of th e  N ational Associa
tion of M anufacturers.

Rhoderick M. Bennett, 36, a construc
tion engineer for Chain Belt Co., Mil
waukee, for more than 12 years, died 
June 12 in Ashland, Ky.

E . E . Lom bard, 59, superintendent of 
the M ercer T ube Co., Sharon, Pa., died 
recently in Youngstown, O. Before his 
connection w ith the Mercer company, 
Mr. L om bard was identified w ith Youngs
town Sheet & T ube Co., Youngstown, 
and  R epublic Steel Corp., Cleveland.

E dw ard  W. Ihrig , 73, p resident and  
treasurer of the  Pine Ih rig  M achine Co., 
Oshkosh, W is., d ied  June 12 of injuries 
received in an autom obile accident.

John T. W ickersham , 68, form er treas
u rer of the  New York Shipbuilding 
Corp., Cam den, N. J., died June 15 in 
W oodbury, N. J.

L. R. H eston, 50, pa rtn e r in H eston & 
Anderson, Fairfield, Iowa, since 1921, 
d ied recently  in Iow a City, Iowa.

Oliver W . Spencer, 52, vice president, 
Southern W heel division, American 
Brake Shoe Co., New York, died Tune 
18 in W hite Plains, N. Y.

C harles C lare, 47, p residen t of Blue 
Jay A eronautical Co. and  C larenden 
Corp., M adison, W is., and  general m an
ager o f M idw est D ehydrating  Co., D u 
lu th , d ied June 11. Two of Mr. C lare’s 
contributions to the  construction field 
w ere a new  type of concrete slab for 
railroad crossings and cribbing for re ta in 
ing walls. U nder contract w ith  the 
Springfield arm ory, Springfield, Mass., he

fo
liam  J. H eb ard , personnel director, jffrê
tinen tal F o u n d ry  & M a c h i n e  Co.,
C hicago, Ind ., have  b e e n  e l e c t e d  Presi 
d en t and  vice p residen t, r e s p e c t i v e  y ,  o 
t h e  In d u stria l T rain ing  D i r e c t o r s  Asso
ciation. ~ __  __

E . L . G artn er has been  appo in ted  m an- 
ager of the  M etal and  O re division, Gras- 
selli C hem ical d ep artm en t, E . I. d u  Pont ' 
de  N em ours & Co. Inc ., W ilm ington,
Del. V. R- D au b  an d  L . C. P e jeau  will 
serve as assistant m anagers. M r. G art- yl'Jf 
n er succeeds C. H. K lausterm eyer, who . 0  
d ied M ay 5.

o
"William C . R obinson, fo u n d e r and ji- 

president, N ationa l E lec tric  P roducts U p 1“. 
Corp., P ittsburgh , has b e en  e lected  a L p b ' 
d irector of W estinghouse E lec tric  & Mfg.
Co., E ast P ittsbu rgh , Pa. M r. Robinson s : 7 
also is a d irec to r of Jones & Laughlin  ¿r ; ' 
Steel C orp., P ittsb u rg h , and  of several 
o ther com panies.

& Mfg. Co., E ast P ittsb u rg h , Pa., d ied 
June 5 in W ilk insburg , Pa. A t th e  tim e 
of his death  Mr. L evy  w as chairm an 
of the C om m ittee on  E lectrochem istry  
and E lectrom etallu rgy  of th e  Am erican 
Institu te  of E lectrica l E ng ineers and  was 
vice chairm an of th e  E lectro therm al d i
vision of th e  E lectrochem ica l Society.
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Ira  G reenw ood W hitney , 66 , president, 
A. Y. M cD onald  M fg. Co., D ubuque , 
Iowa, d ied there  recently .

Lyle W . Bowers, 46, w ho represen ted  
the Alvey C onveyor M fg. Co., St. Louis, 
and the  In terna tiona l C onveyor Co., D e
troit, in no rthern  O hio fo r a n u m b er of 
years, d ied  June 17 in  C leveland.

— o- asoiE*!

S. Karl Johns, 67, fo rm er general m an
ager, Bardons & O liver Co., C leveland, 
and for several years designer for A. W . 
Hecker, m anu fac tu re r of a irp lan e  parts, 
C leveland, d ied  recen tly  in th a t city.
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A rthur V. D eard en , 65, fo r 25 years 
president of Peerless U n it V entilating  
Co., B ridgeport, C onn., d ied  Ju n e  18 in 
that city.

Philip J. O ’B rien, 52, p u rchasing  agen t 
for Am erican C an  Co., N ew  York, d ied 
June 18 in Q ueens, N. Y. H e h a d  been  
associated w ith  th e  com pany fo r 35 
years.

R obert G rant, 77, head of the Robert 
G rant Co., New York, died there Tune 
18. H e had  been identified w ith the 
steel industry for 57 years, coming to this 
country from  Scotland as a young m an 
and  obtain ing work in the mills of the 
Jones & Laughlin  Steel Corp., Pittsburgh. 
Forty  years ago he established his own 
export business in New York

Archie D . W ilson, 52, m anager of the 
Brush division, O sborn  Mfg. Co. C leve
land , d ied  th ere  June 18. p r ior’ to  y s 
th ree-year association w ith the  O sborn  
com pany, Mr. W ilson had  done m ain te 
nance engineering w ith  the Mav 
neering  Co., N ew  York. ay E n g l~

C. C. Levy, industry engineer, M etal 
W orking section, W estinghouse E lectric

H u g h  N. H u n te r , 67, an entn„ 0 c 
N ational Acm e Co., C leveland rV t 
20 in A urora, O. A native 0f ru  June 
Scotland, Mr. H u n te r  began W o r lc f ^ T ’ 
N ational Acm e 43 years ago ü  § *or 
C onn. g ln H ertford,
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Steel Shipments 
In Four Months 
Up M illion Tons

April movement falls below 

March peak in most products, 
capacity engaged dropping  

from 102.4 to 98.1 per cent

STEEL production and  shipm ent fig
ures for April and four m onths by  the 
American Iron and Steel Institu te  show 
April was third largest m onth so far this 
year, only January show ing a sm aller to 
tal, while the short m onth of F ebruary  
exceeded April. A peak was reached 
in March. M arch shipm ents to ta led  6 ,- 
146,595 net tons, F eb ru ary  5,767,687 
tons, April 5,744,177 tons and  January  
5,700,673 tons.

April shipments show ed a decline from  
March in practically every item , in pa rt 
accounted for by the  shorter m onth.

Total shipm ents of steel products for 
four months w ere 23,359,177 n e t tons, 
of which 2,058,314 tons w ent to m em 
bers of the industry for conversion into

fu rth er finished products. This com
pares w ith  22,196,829 tons in the  com 
parab le  period  in 1943. Com panies in
c luded  in the com pilation for April, this 
year, represen ted  98.7 per cen t of total 
ou tpu t of rolled steel products. Of ef
fective steel finishing capacity 98.1 per 
cen t w as engaged in April and 99.5 per 
cent for the first four m onths this year.

Wounded Veterans To Get 

Copies of Business Papers
C o-operation o f 2500 advertising ex

ecutives com prising the m em bership of 
the  N ational Industrial A dvertisers’ Asso
ciation, as well as th e  m em bers of the 
Associated Business Papers and the Am er
ican Association of Advertising Agencies 
is being sought in an educational cam 
paign am ong w ar-w ounded veterans just 
launched by the C leveland chap ter of 
th e  N.I.A.A.

Plan calls for d istribution  am ong hos
pitals housing w ounded veterans of thou
sands of copies of technical, business and 
trade  papers ob tained  from  the curren t 
files of advertising agencies. Behind the 
program  is th e  need  for placing in the 
hands o f w ounded  soldiers and sailors 
technical and business inform ation which 
w ill keep them  abreast w ith  engineering 
and  economic developm ents.

Only the files of advertising agencies 
will be tapped for copies of the various 
publications since it is felt industry m em 
bers need  their files intact for constant 
reference in the conduct of their busi
ness. D istribution of advertising agency 
copies of these publications, in a sense, 
will be a highly effective paper conserva
tion m easure, m aking available to a 
broader audience a t no extra cost in 
paper the valuable information only to 
be obtained in these publications. It is 
estim ated C leveland agencies alone dis
card waste paper represented by these 
technical, business and trade publica
tions in a weight up to 10 tons a month.

The program , started last week with 
distribution of hundreds of copies of the 
various publications obtained from Cleve
land  advertising agencies, is being pro
m oted by the Com mittee on Technical 
T raining Rehabilitation of the Cleveland 
chap ter of the N.I.A.A. This committee 
is m ade u p  of the following: John C. 
Stephan, S tephan National Industrial 
Advertising Agency, chairman; Ralph C. 
Leavenw orth, vice president, Fuller & 
Sm ith & Ross; H arry F. Melville, Sim- 
m ons-Boardman Publishing Co.; Harry C, 
Grinton, M cG raw -H ill Publishing Co.; 
E rnest C. Roberts, C lark Controller Co.; 
W ilm er Cordes, Am erican Steel & W ire 
Co. The com m ittee was nam ed by Mr. 
Cordes who is president of the chapter.
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A M ERICAN IRO N  AND ST E E L  IN ST IT U T E  
CA PA CITY , PR O D U C TIO N  AND SH IPM E N T S Period A P R n . - X 5 .U t o

Current Month To Date Thta Year

* 8

11  z  8

Production Shipment* (Net Ton*) Production Shipment* (Net Tont)

Steel Products ! Annual Capacity 
Net Ton*

Net Ton*
Per cent 

of
capacity Total

To member* of the 
indu*try for con- 
er*ion into further 
finished product*

Net Ton*
Per cent 

of
capacity Total

To member* of the 
industry for con- 

vertlon into further 
finished product*

Ingots, blooms, billets, tube rounds, sheet and tin  bars, etc. .46
10

1
2

X X X X

j  8,977,450*
X X X X
327,885

X X X

jk5 .a j
7 <53,547
319,038

218,984
X X X X

X X X X

1,402,319
X X X

|*+7- 9-f
2 , 833,452
1 , 366,590

866,491
X X X X

Steel p iling ...................... ........................................................... 4 3 9,k51 9 ,9 6 i X X X X 18,836 19,237 X X X X

23 4 15,990, c e o 1,150,645 87.7 1 , 129,750 56,407 4,708,385 89.0 180,052
S k e lp .. ............................................................................................. 6 5 X X X  X X X X X X X X 69,022 55,630 X X X X X X X 225,720

Rails—Standard (over 60 lbs.)...... ............................ ................
—All other.................... — ...........— ...... ...........................

Splice bars and tie p lates...... ......................... ................—........
Track sp ikes.................................................................................

— i,
.....6
.13
10

6
7
8 
9

5 , 625,000
518,600

1 , 703,700
373,200

181,901
20,921
66,678
12,793

61.1
49.2
47.7
41.8

176,975
19,609
71,564
14,448

X X X X 

X X X X 

X X X X 

X X X X

778,115
¿ 3,268

271,255
48,969

64.9
36.9 
48.1 
39:7

769,950
65,203

278,508
52,010

X X X X 
X X X X 

X X X X 

X X X X

36 10 X X X X 699,023' X X X 505,289 76,969 2,942,287 X X X 2,473,441 521,115
—Reinforcing—New b ille t................ .......... 13

1 3
11
1?,

X X X X 

X X X X

35,k85
7,78k

259,808

X X X

X X X
40,989

9,236
X X X X 

X X X X
145,73k
33,070

X X X

X X X
153,740

38,132
X X X X 

X X X X

—Alloy.............. .. ........... ............................. 22 13 X X X X X X X 190,044 40,325 1,098,22k X X X 800.781 150,965
44 14 21,207.210 1,002,100 57.6 825.558 117,29k 4.219.315 60.2 3.466.094 472,078

Cold Finished Bars—C arbon........... ...... .......... .........................
—A lloy ........................................................

25
.. 22

15
16

X X X X 
X X X X

153,682
32,216

X X X

X X X
148,64o

27,770
X X X X 

X X X X
618 , 0k5 
142,183

X X X

X X X

85.3

609,817
125.544
735,361

X X X X 

X X X X 

X X X X

Tool steel b a r s ....................
y  X

- T 18
2 ,6 9 k ,110 

'21k '.970
1 8 5 ,0 9 »

11.276
0 9  • J.
65.9 10,7k2 X X X X 48,818 68.7 46.061 X X X X

16 19 2,289,130 
967,900 

1,225,170 
2 ,659,250 

181,500 
1 , 00k,k50

112,326
k5 ,l63
68,k27

182,685
k ,706

65.977

59.8
56.9 
68.1 
85.7 
3 1 .1  
80.0

117,876
50,152
67,840

185,677
5,391

68.970

X X X X 480,185
200,471
233,398
787,050

16,815

63-4 465,431
ft 20 X X X X 62.6 198,586 X X X X

9 21 X X X X 57.6
89.5

232,102 X X X X

15 22 X X X X 775,654 X X X X

7 23 X X X X 27.6 17,216
288.445

X X X X

—Mechanical tubing...................................... 11 24 X X X X 280.490 84.4 X X X X

25 25 6 , 8ko,210 
5 > 6 8 ' 830 
1 , 22k , 880

63.2
63.9

105,229
163,379

26,816 1,471,368
1,192,865

65.0 415,481
668; 870

112,428
16;6244û 26 U, 08k 66 .0

18 27 53,805 53.5 5 1 ,931* X X X X 237,552 58.6 231,037 
83,326

J I M

15 28 551,720
1,101,090

20,537
51 ,ok 9

45.4 19,761 X X X X 85,082 46.6 X X X X

15 29 54.4 30,431 X X X X 128,137 35-2 127,752
26,136

X X X X

—Bale ties ............... 1? 30 150,660 6,66k 53.9 6,894 X X X X 27,758 55-7
31 X X X 42,379 55 X X X X X X X 146,324

— Chemically tre a te d .......................................
Tin and Terne Plate— H ot dipped

—Electrolytic................
9

10

32
33
34

464,000 
3 ,k 52,k 00 
I . 780.U50

13,708
Ik 0 ,3 l8

62 . 1ko

36.0
49.5
42.5

12,769
157,758

58.274

X X X X 

X X X X 

X X X K

58,076
540,479
200.764

37.8
47.3
34. 1 ..

55, oe?
6cß,784
186 . 78I

X X X X 

X X X X

p H 19 , 611,270
7 , 518,780
2 , 686,k lo

L 0 1 k ,579 
299,496 

99,814

63 .O
k9-9
45.3

520,318
172,209
101,589

26,010 4,134,072 63.7
48.9

2,136,055 89,238
—Cold rolled............................... 14 X X X X 1,103,593 665,795
—G alvanised ........................................ 15. 37 X X X X 406,559 45.8 404,793

Strip—H ot rolled ...........................................
—C old rolled .....................................

2 Ź .
54

38
39

7 , 307,280 223,592 37-3 142,907
88.662

27,880
X X X X

878,643 36.4 
35.6..

575,314
3s6r671 X X X X

Wheels (car. rolled s te e l) ....................................................... ....5.
6

40 348,800 
416,170 
150,270
X X X X

25,604 82.5 24,384 X X X X 98,711
72,070
12,956

X X X X

85.6
52.4

99,070

ll’M
23.359.177_

X X X X 

X X X X

All other ...........................
T o t a l  s tef .l  p ro d u c t s ...................................

42 

1 43
5,601

X X X X

29.2
X X X

5,517
5,744,177

X X X X

533,160

26.1
X X X

X X X X

? .rf i8 .3 l£

(Effective steel finishing c a p ac ity ...................................
Percent of shipm ents to  effective finishing capacity . FF11 5  It 611,722,00045 X X X X

X X X X 

X X X X

XXX
X X X

X X X X

98.1 t
X X X X 

X X X X

X X X X 

X X X X

X X X

X X X

X X X X X X. X X 
X X X X
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Productid
DESPITE difficulties in meeting pro

duction schedules caused by critical mili
tary demands, output of farm machin
ery is proceeding at a high level and by 
the close of the current fiscal year June 
30 will be only 10 per cent behind 
schedule. On May 1 last the entire pro
gram was 13 per cent behind schedule, 
in sharp contrast with 23 per cent be
hind last February.

The farm equipment program for the 
fiscal year drawing to a close called for 
consumption of 1,200,000 tons of car
bon steel; of which 88 per cent was 
scheduled for production of equipment 
for the domestic farmer, 5 per cent for 
military and industrial needs and 7 per 
cent for export. This program called for 
about twice the amount of steel con
sumed in the preceding year.

No change in carbon steel require
ments for the 1944-45 program is in
dicated. However, the manufacture of 
some of the most important agricultural 
implements, including combines, will be 
stepped up this year far beyond the 
peacetime rate. Overall production in 
April rose to 38.3 per cent above aver
age monthly output during the last nine 
months, with a few items showing in-
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iclpfo Behind Schedule
Industry is reported producing at record-breaking pace. Pro

gram for fiscal year ending June 30 calls for consumption of 

1,200,000 tons of carbon steel, about twice the amount con

sumed during the preceding year

creases, some am ounting to m ore than  
100 per cent. How ever, o u tpu t of two 
major classes of farm  m achinery, h a r
vesting and haying equipm ent, still was 
mnning more than 30 pe r cent behind 
schedule as of M ay 1. O ne of the  most 
critical items, combines, is am ong the 
farthest behind. T he $196 m illion p ro 
gram for production  of repair parts for 
farm m achinery was running 15 per cent 
behind schedule as of May 1.

M anufacturers who have not com 
pleted the m achinery authorized  for the 
current year m ay continue to operate 
under this year’s authorizations through

July 31, 1944, sim ultaneously operating 
u nder the new  year’s authorizations.

W ar Production Board recently  an
nounced rem oval of all quota restrictions 
perm itting  small m anufacturers to en
gage in unlim ited production of farm  
m achinery equipm ent and repair parts 
m ade entirely  from surplus m aterials or 
m aterials obtained w ith an AA-4 p refer
ence rating. Participation in this program  
is lim ited to plants regularly employing 
100 or few er workers and which are 
located  in other than  No. 1 labor areas. 
In the case of the latter, participation is 
restricted to p lants w hich regularly

Considerable farm  m anpow er is conserved by machines w hich  bale hay in 
the field, top  o f page, left, e lim inating unnecessary handling. H uge combines, 
such as show n at top right, speed harvesting on the  larger w estern grain 
farms. Electrification o f farm  buildings perm its double shifts during the  busy  
harvest season. Photo at upper le ft shows hay lo ft illum inated by  floodlights. 
Soybeans, w hich  com paratively recently have becom e one o f our m ost im 
portant crops, are harvested mechanically, center left. Low er left, despite a 
strong trend tow ard combines, th e  standard threshing m achine still holds favor 
in m any sections o f the  country. Below, small com bines rapidly were be
coming standard equ ipm en t on small and m edium -size farm s before the  war 

slow ed dow n  production

employ not m ore than  50 workers.
W PB recently  established a reserve 

of 15,000 tons of carbon steel and pro
portionate am ounts of other controlled 
m aterials to be used with idle and ex
cess inventories in production of farm  
m achinery and equipm ent over and 
above regular quotas and for delivery 
under third quarter 1944 allotments. This 
action was taken in direction 4 to lim i
tation order L-257, which further p er
mits participation in this special pro
gram of all m anufacturers who can 
qualify, including those not already en
gaged in the production of farm  m achin
ery. WPB officials pointed out, however, 
that applications would not be granted  
if participation involved substantial a l
lotm ents of plates, sheets, strip, tin mill 
products, forgings, seamless tubing, wire 
rope and strand; also if it appeared like
ly that critical non-controlled m aterials 
and com ponents would be needed.

Pointing ou t th a t need for enormous 
quantities of food and other farm  prod
ucts will continue even after the w ar 
ends, W ar Food Adm inistration officials 
do not expect the recent war develop
m ents to modify m aterially their plans 
calling for all-out ou tpu t in 1945.

W FA  has issued a tem porary order 
applying to distribution of farm  m achin
ery and equipm ent to be produced in 
the new  m achinery production year be 
ginning July 1, 1944. The tem porary 
order ( am endm ent 2 to supplem entary 
order I, w ar food order 14— formerly 
FPO  14) provides principally that:

1— Each m anufacturer is authorized to 
d istribute up to 70 per cent of his sched
uled production of schedule I and II 
item s— those for which there are both 
state and county quotas or state quotas 
— and 100 pe r cent of schedule I I I  
items.

2— W hen any m anufacturer has trans
ferred  50 per cen t of his scheduled pro
duction of schedule I and II items, he 
shall notify the  W FA so that tim ely re
leases of additional quantities m ay be 
authorized.

3— To reduce possibilities for concen
trations of schedule 1 equipm ent in some 
counties, a lim it is placed on the am ount 
of equipm ent which m anufacturers m ay 
transfer into any single county w ithout 
approval of the state AAA committee.

4— To facilitate rationing, m anufac
turers will provide state AAA commit
tees w ith advance notice of shipments 
of schedule I and II equipm ent.

In  com m enting on the status of the 
farm  im plem ent program , W ar Produc

tion Board Chairm an, 
D onald M. Nelson, said 
some of the most im port
an t items are moving 
m uch beter than others. 
Tractors, for instance, are 
in fine shape. The agri
cultural equipm ent sched
ule called for output of
209,000 units for current 
fiscal year, and up to May 
6 more than 182,000 had 
been produced. Average 

( Continued on 140)
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THE BUSINESS TREND
Production Unity a "Must / / Value of stocks held  by war contractors r e a c h e d  an>y war contractors ,

time record on Sept. 30  last, but have tended do w in '  ̂^

To Meet W ar Schedules
O U T PU T  of essential war materiel recorded further 

slight gains during the past w eek, w ith recent war de
velopm ents stimulating production efforts of both labor 
and m anagem ent. U nsettled labor conditions, resulting 
in numerous w ildcat strikes of short duration, at least tem
porarily appear to have given w ay to the more pressing 
need of achieving unity in the present critical period. 
This unity of the production effort is of prime importance 
to get output of war materiel up to schedule and keep it 
there.

Steel industry’s production has been fluctuating between  
98 and 99 per cent of capacity the past month or so. But 
low er levels are in prospect because of the manpower 
shortage w hich is expected to be accentuated during the 
hot summer months. N ew  steel bookings continue to ex
ceed  output w ith  consequent lengthening  
of deliveries in plates, sheets and bars par
ticularly.

E M P L O Y M E N T — Completion of many 
war contracts, curtailments in others, and 
decreases in consumer goods production  
are reflected in a recent further decline in 
manufacturing wage-earner employment 
to 13,007,000 at the close of May. This 
represents a decline of 165,000 from the 
close of April and is a million below  the 
Novem ber, 1943 peak. War Mobilizer 
James F. Byrnes recently predicted unem 
ploym ent before the year is out because 
of heavy war production cutbacks to come, 
even though the war w ith Germany con
tinues.

time r e c u r u  u n  o c p i .  o u  ic tac , u u i  i i d v e  lc h c *.'-''-*  ̂ th.6
each m onth since and by the close of April reache 
low est level recorded in any m onth for the past year an 
a half. The entire inventory reduction occurred in t e 
raw materials and goods in process holdings, indicating  
that these firms are tending to hold their inventory needs 
more closely in line w ith  production and delivery sched-

Ul6since war production is near scheduled  peak levels, the 
war inventory needs are expected  to hold  a t present vol
ume or even decline w ith the easier supply situation m 
some lines and continued increase in operating efficiency.

W A R  E X P E N D IT U R E S — An increase of 5 .7  per cen t was 
recorded in war expenditures during M ay to $7 .9  billion, 
but remained slightly under the March peak. D a ily  rate 
of expenditures amounted to $293.3  m illion last m onth, or 
2.1 per cent below  the April rate and com pares w ith  the 
peak of $312.3 million in February. T otal m oney out
lay since July 1, 1940 aggregates $192  billion.
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IN V E N T O R IE S —-In the past few  months 
manufacturers have becom e increasingly  
conservative in their inventory policy. 
During the first four months this year the 
value of manufacturers’ inventories was 
reduced by more than $400 million, w ith  
almost half of the reduction occurring in 
April alone. On April 30 these inventories 
totaled $17.4 billion, or slightly below  
the like 1943 period, and represents a 
sharp contrast to the 11 per cent increase 
in shipments during the period.

Index of M anufacturers D urab le  Goods
(1

D rd e rs - S hipm ents In v e n to r ie s

A pril . . . .  
Ma y  . . . .  
Ju n e  . . . .  
Ju ly  . . . .  
A ugust . . 
S ep tem ber 
O ctober 
N ovem ber 
D ecem ber

A verage

1944 1943 1 944 194 3 1 9 4 4 1943
3 31 .5 293 .5 3 65 2 08 2 1 2 .0 211 .3
294 .4 326 .6 384 3 3 7 2 0 8 .6 209 .6
309 .7 349 .2 369 3 3 0 2 0 7 .2 210 .7
327 .4 329 .8 3 87 3 3 8 2 0 4 .4 213.5

313 .0 3 3 8 213.5
392 .7 3 43 212.5
338 .7 3 4 6 211 .4
325 .0 3 5 4 213.4
339 .5 3 5 6 214 .9
339 .5 371 214.0
316 .1 3 73 213 .3
324 .2 3 8 0 212 .8

332 .3 3 3 9 212 .7

m

I  W
P  1,0S 

k  1,16 
i  US 
Ik

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

I N D U S T R Y
Steel Ingo t O u tp u t (per cent of capacity )................................................  gg q
E lectric  Pow er D istribu ted  (million k ilow att hours).......................  4 ggg
B itum inous Coal Production (daily av.— 1000 tons).........................  2 093
Petroleum  Production (daily av.— 1000 b b ls .) ..................................  4V 6Q
C onstruction Volum e (ENR— u n it $1,000,000) ................................  <£29 2
Autom obile and T ruck O u tp u t (W ard’s— num ber units) 18 985

“ D a te s  on  req u es t.

T R A D E
F re ig h t C arloadings (unit— 1000 c ars) ........................................................  8751
Business Failures (D un & B radstreet, n u m b er).........................................  39
M oney in  C ircu lation  (in m illions of d o lla rs )! ..........................................  $22,333
D ep artm en t Store Sales (change from like week a year a g o )!   + 7 %

<P re lim in a ry . ^ F e d e ra l R eserve B oard .

Prior
W eek

98.0
4,264
1,978
4,523
$42.9

18,930

M o n th
Ago
98.5

4,246
2,095
4,513
$26.9

17,770

Year
Ago

98.5
4,098
1,942
3,966
$44.2

19.080

874
22

$22,255 
+ 11%

871
28

$21,846 
+  9%

868
* 78 
$17,189 

+ 2%
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Construction Valuation 
In 37 States

(Unit— *1,000,000)
Public Works- Reaidential-

Jan.
Feb.
M ar.
A pril
M ay
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

Total

Utilities Nob. Rea.
Total 1944 1943 1944 1943

159.2 50.3 85.8 108.9 264.3
137.2 55.1 112.9 82.1 280.5
176.4 61.3 123.0 115.1 216.7
179 .3 7 2 .0 127 .7 107 .3 17 5 .6
144.2 55 .8 9 5 .8 8 8 .4 13 8 .6

73.3 156.3
50.0 133.7
73.4 340.8

175.1 125.0
63.5 150.0
59.0 125.4

..... 67.4 ..... 184.9

1,106.9   2,106.4

Steel Em ploym ent 
— E m ployes—   T o ta l Payrolls------

Jan .
F eb .
M arch
A pril
M ay
Ju n e
Ju ly
Aug.
S ept.
O ct.
Nov.
D ec.

(0 0 0  om itted ) (U n it — $1 ,0 0 0 ,0 0 0 )

1 944  f 1943 1942 1944 1943 1942

583 637 651 $141 .8 $129 .7 $118 .8
583 635 651 137.6 122 .8 108.5
578 637 653 145.3 136.8 117.0
573 634 654 138 .9 133.3 118.5

632 656 137.4 117.4
631 659 136.2 118.0
627 655 142.8 120.7
625 647 139.9 118.7
620 641 143.8 124 .8
615 6 35 144.9 126.6
611 632 141.5 122.8
605 633 140.2 129.3

tM o n th ly  ave rage; p rev ious repo rts  show ed 
to ta l n u m b e r  regard less  o f w h e th e r they  
w orked  o ne  d ay  o r fu ll m onth .

Fore ign  T rade 
Bureau of Foreign  and  D om estic 

Com m erce 
(U n it V alue— $ 1 ,0 0 0 ,0 0 0 )

E xports- ----1m p o rt
1944 1943 1942 1944 1943 1942

Jan. 1 ,192 7 3 0 481 3 00 2 28 2 54
Feb. 1 ,086 7 19 4 8 0 313 234 2 54
Mar. 1 ,160 9 88 6 28 3 59 2 49 2 72
Apr. 1 ,192 9 80 717 3 56 2 58 235
May 1,085 535 281 191
June 1 ,002 648 2 9 5 215
July 1 ,262 650 3 00 213
Aug. 1 ,204 7 03 3 15 186
Sept. 1 ,233 732 2 85 196
Oct. 1 ,193 802 329 2 00
Nov. 1 ,074 787 317 168
D ec. 1,241 873 278 358

T otal 1 2 ,7 1 6  8 ,035 3 ,3 6 9  2 ,7 4 2

I I I I I i I I ) I I 1 I I I i ¡ i I I I 1 [ I 1 I 1 1 I ' 1 ' I ' '
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78
189
2%

F I N A N C E  P eriod“
Bank C learings (Dun & B radstreet— m illions)........................................  88,735
Federal Gross D eb t (billions)............................................................................  S 189.2
Bond Volume, NYSE (m illions).....................................................................  $61.7
Stocks Sales, NYSE (thousands) 11,443
Loans and Investm ents (millions) f ................................................................  850,032
U nited  States G overnm ent Obligations H eld  (millions) f . . $37,027

TM em ber b an k s , F e d e ra l R eserve System .

P R I C E S
S T E E L ’s com posite finished steel price av e ra g e ......................................  $56.73
Spot C om m odity Index (M oody’s, 15 i te m s)! ........................................... 250.0
Industrial R aw  M aterials (Bureau of L abor index) f ...............................  114.4
M anufactured  Products (Bureau of L abor in d ex )! .................................  101.0

J1 9 3 1  =  1 0 0 ; F r id ay  series. J1 9 2 6  =  100.

Prior
W eek

$8,676
$188.5

$55.8
5,943

$49,988
$37,029

$56.73
250.3
113.8
101.1

M onth
Ago

88,864
8187.4

850.5
3,786

850,611
837.635

856.73
250.1
112.8
101.0

Year 
Ago 

88,586 
S 140.9 

827.5 
1,704 

846,808 
834,141

S56.73
243.8
114.8 
100.7
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STEEL
RECLASSIFICATION
. . . A  " V ita l p o ttw  P to ê le m

E X E C U T IV E  personnel of all p ro 
gressive organizations are giving post
w ar problem s serious consideration. W e 
all know  of rem arkable new  products 
th a t m any m anufacturers expect to p ro 
duce. B ut they  m ust be produced  a t 
m inim um  cost if they are to be  sold a t a 
profit. U nit production  cost w ill neces
sarily b e  appreciab ly  h igher th an  ever 
before  because of th e  h igher d irect la
bo r cost and  h igher taxes.

T here  are m any w ays in w hich  p ro 
gressive m anufacturers will counteract 
these  conditions. Ingenious basic de 
signs, carefully  p lanned  production  pro
cedure, an d  h ighly m echanized m anu
facturing  m ethods w ill be  im portant fac
tors. These are prim arily  the  problem s 
of each individual m anufacturer. H ow 
ever, there is one factor which is not 
only an individual problem  of each pro
du cer of equ ipm ent fabricated  from steel 
b u t is also a collective problem  of all 
m anufacturers who consum e steel in 
com paratively sm all quantities.

with all statem ents b u t advised that the 
sales resistance to a simplification pro- 
gram  would make it im practical if not 
entirely impossible. W e were forced 
to adm it that inducing a m anufacturer 
to change a grade of steel was a H er
culean task.

I t  was not uncommon to find a m anu
factu rer using three or four grades of 
steel, all having essentially the same 
physical properties. This condition was 
especially true where trade-nam e m ate
rials w ere in use. In  many instances, 
this duplication was because the  engi
neering departm ent was not given a steel

standard ization  p rogram . T h e  problem  
of a designing en g ineer is essentia lly  to 
design th e  m echanism  of a m achine 
and  select the  m ateria ls from  w hich  it 
can b e  satisfactorily  fab ricated . H e  can
no t find th e  tim e to study  all th e  produc
tion an d  m eta llu rg ica l p rob lem s contin
gent to th e  m an u fac tu re  of th e  equ ip
m ent, b u t m ust be  g u id ed  b y  th e  ad
vice of the  m etallu rg ists an d  produc
tion engineers for such in form ation . If 
this is no t m ade availab le, th e  only re
course is to use his ow n jud g m en t in 
selecting the m ateria l.

This w ill usually  resu lt in  the  use

4tl

Possibly a definition of small quantities 
m ight be in order. In  brief, we w ould 
describe the  sm all consum er as one who 
is no t in position to consistently p u r
chase his steel requirem ents in heat lots. 
Most m achine tool builders w ould be 
classified in this category. In  addition, 
there  are num erous o ther industries that 
fall in this same classification.

T he small consum ers of steel can be 
divided into tw o general groups, nam ely, 
those w ho purchase the  m ost of their 
requirem ents from  the m ill and  those 
w ho p rocure  an appreciable  am ount 
from  w arehouse sources. I t  is the in
ten tion  here  to briefly outline a sim pli
fication program  highly suitable to the 
needs of bo th  groups.

Prior to the em ergency period , it 
w ould have been  alm ost an impossibility 
to have given the slightest consideration 
to reducing the num ber of standard  steels 
being  produced. T he SAE group was 
the  recognized m inim um  fist and  any re
duction was considered im practical.

T he w riter recalls a conversation which 
took place in the office of a vice presi
d en t of one of our M idw est cold-draw n 
mills as late  as 1940. T he statem ent 
w as m ade th a t 90 to 95 p e r cen t of all 
m achine tool parts could be  m ade from 
four or five g rades of steel. T h e  tre 
m endous overlapping of th e  physical 
p roperties of the  SAE grades was po in ted  
out. T he steel m ill executives agreed

Not Heat Lot Buyers
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duce almost any m achine tool, and, no 
doubt, many other products.

It is usually not necessary to have 
m ore than one grade of a given type of 
steel and there are m any organizations 
which would not require all of the types 
m entioned above.

2. A com plete comparison of the 
physical properties of each of the types 
of steel required.

Although it may be a ra ther laborious 
task, a com plete tabulation of the physi
cal properties and mass effect char
acteristics of all of the steels of a given 
type will show the rem arkable similari
ties and will clearly confirm the above 
remark in which it was stated that it 
was not necessary to carry m ore than 
one steel of a given type. A tabulated 
chart of this nature, carefully and con
scientiously p repared by a com petent 
m etallurgist, will greatly aid the pro
duction m anager and chief engineer in 
m aking their decisions as to the necessity 
of a given grade of steel.

3. A comparison of the machining 
characteristics of the various grades of 
steel.

This comparison resolves itself into two 
separate problem s. The first is the ma- 
chinability of the m aterial in the as- 
purchased condition. This study is ap
plicable to all grades. In  m aking a study 
of the  m achining characteristics of the 
m aterial in the initial condition, extreme 
care m ust be taken to be sure that in
correct results are no t obtained because 
the m aterial was no t properly processed 
(such as insufficient annealing).

Study Maximum Hardness
The second is a study of the maximum 

hardness a t which a given grade of steel 
can be m achined. In  making this an
alysis, precautions m ust be taken to be 
sure the limits are w ithin a practical 
range.

4. T he final selection of the steels 
required  to produce the products.

This selection can only b e  m ade after 
extensive prelim inary work has been 
conducted. In  making the final decision 
it is of the utm ost im portance that all 
of the new er types of heat treatm ent be 
given careful consideration. Fig. 2 
shows a small pinion and clutch set up  
for spin flame hardening of the  clutch 
teeth. This is a typical example of a 
small pa rt th a t can be m ore efficiently 
treated  by this m ethod. Fig. 1 shows a 
typical example of a larger part in proc
ess of being flame hardened  by the pro
gressive m ethod.

These illustrations w ere incorporated 
to show the wide range of work th a t can 
be handled  by  flame hardening. Sim
ilar examples could be incorporated to 
show an almost equally w ide range of 
work th a t could be  efficiently treated by 
electric induction hardening.

Most organizations have hundreds of 
applications that are suitable for one or 
the other of these m ethods. T heir use 
will definitely affect the selection of the 
most suitable steels.

5. A carefully prepared set of sym-

( Please turn to  Page 136)

By A . L. HARTLEY
M etallurg ist 

R. K. LeBlond Machine Tool Co. 
Cincinnati

tool m anufacturer the types of steel which 
could be  satisfactorily adopted  would 
be:

(a) General Purpose
— A plain  carbon carburizing steel. 

In  m any instances it may be found 
practical to use this m aterial as the 
free m achining grade. However, 
the addition of a separate grade is 
frequen tly  advantageous.

— A carbon or carbon m anganese steel 
of a m edium  carbon content (0.40 
to 0.50 pe r cent carbon).

— An alloy carburizing grade.
— An alloy oil hardening grade.
(b) Special Purpose
— A carbon tool steel.
— A nondeform ing oil-hardening grade 

of tool steel.
— A shock-resisting grade of tool steel.
— An abrasive-resisting grade of tool 

steel.
T he special purpose grades make up 

a small percentage of the to tal require
m ents. It w ill usually be found that the 
above m entioned types of steel will pro

Fig. 2 (A b o v e )— Sm all pinion and clu tch  arranged 
for spin flam e hardening of th e  clutch teeth . Careful 
consideration o f all new er types of heat treatm ent 
is o f u tm ost im portance in m aking final decision in 

selection o f steel for a particular part

i944

of overlapping grades of steel, over
lapping finishes and  sizes. This over
lapping can be elim inated by a carefully 
worked out steel standardization pro-
gram.

The most im portant factor in the suc
cessful installation of a steel standard
ization program  is the com plete co
operation of the executive personnel. A 
program of this nature cannot be  in
stalled successfully w ithout the com plete 
co-operation of the production  m anager, 
the chief engineer, and the chief m eta l
lurgist.
Brief Outline of a General Procedure for 

the Establishment of a Steel 
Standardization Program

1. A careful study of all types of 
steel required to produce the  product. 
For example, in the case of a m achine

Fig. 1 ( L e f t ) — Large internal gear being flam e hard
ened by the  progressive m ethod  using special burners 

and setup for indexing the  work
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eed Steels in

Reasonable care and attention to details and instructions for 

proper operation of the salt bath pays large dividends in high- 

quality products and low maintenance of equipment

DURING tlie past 25 years, the a rt These troubles are: Scaling, decarbur-
and technique of h ea t treating  m etals ization, pitting, fusion, grain growth and
and particularly h igh-speed steels has distortion.
taken great strides. Most of the guess- Scaling: Steel begins to oxidize slow-
work has been elim inated from  these op- ly and forms scale a t 1000 degrees Fahr.
erations and results can be  duplicated  This reaction is accelerated  and takes
continuously. However, in  spite of such place a t a rapid  ra te  lat the hardening tem -
notable progress, there  are certain  peratures (2100 to 2350 degrees Fahr.) of
troubles commonly encountered  a t the  h igh-speed steel. The surface of the
elevated tem peratures necessary for the tool has to  be  p rotected  from oxygen to
proper hardening of high-speed steels. preven t this condition. Besides loss of

Fig. 1— Gas-fired portable torch is used to m e lt salt betw een furnace elec
trodes and start the bath. A fter a pool is created to  perm it passage of current, 

more salt is slowly added until pot is filled w ith in  2 inches of top  
Fig. 2— Curves of th is graph dem onstrate relationship betw een m in im um  di

mension and tim e  required in preheat as well as high-heat baths 
Fig. 3— This broach, 60 in d ie s  long, has been hardened in an electrode-type  
furnace and though subject to distention, has been straightened after quench

ing to w ith in  0.005-tnc/r 
Fig, 4— Schem atic diagram show ing arrangement of electrodes in ceramic pot, 

transformers and control panel 
Fig. 5— Overall dimensions are o f little help in finding proper bath times. This 
high-speed hob is m uch  larger than those in  Fig. 6 , yet it receives the  same 

tim e at h igh tem perature. M in im um  dimensions are relatively close 
Fig. 6— E stim ating tim e  at high tem perature necessary for various high-speed  
parts is facilitated by checking m in im um  dim ension in each of th e  hobs shown 
( “A ”, “B ”, “C ”, e tc .) against T im e in Bath— M inutes scale as charted in Fig. 2

form due to scale, the tool requires ex
pensive cleaning, such as pickling and 
shot blasting.

Decarburization: This is caused by
the loss of carbon from the surface of the 
tool, producing w hat is known as soft 
skin. This condition becomes a serious 
handicap if the tool has been finished 
to size and no grinding after hardening is 
planned. In  a muffle furnace, oxygen, 
carbon dioxide, and w ater vapor will de- 
carburize steel a t elevated tem peratures. 
In a salt bath, contam ination and break
down of the bath, and also accumulation 
of m etallic oxides will produce soft skin.

Pitting: This condition takes place in
variably w hen the tem perature is too 
high and the atm osphere is oxidizing. 
In a salt bath, the presence of impurities, 
such as sulphur or w ater vapor will 
cause pitting. Like the trouble of decar
burization, it requires grinding to cor
rect the condition, b u t where no grind
ing is scheduled, this trouble may cause 
spoilage of the tool.

Fusion: Certain parts of the tool or
the cutting edge may actually fuse and,

( Please turn to Page 111)



Fig. 4 (A b o ve )— This diagram shows sequence of w eld ing  operations in  fab- 
Heating the header show n in Fig. 1

¡1®

Fig. 3 (B elow ) Bed plate for a 38-foot m ill roll la the m ade  u p  fro m  standard
rolled sections Prop
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Fig. 5  (A b o v e )  — 
W ater-ja cke ted  diesel 
engine exhaust mani
fo ld  w as fabricated  

fro m  Vs-inch sheets

Fig. 1 (A b o ve )— Complicated all-w elded steel thro ttle  header fo r  a steam  lo
comotive may be fabricated easily by working out sequence o f operations

Fig. 2 ( L e f t ) — The IVz-inch side plates take up  m ost o f th e  load in  th is  150- 
ion hydraulic press fram e
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. . . .  are readily fabricated  

by joining simple geometric 

elements cut from sheets, 
p l a t e ,  shapes or piping. 
Proper design and sequence 

of assembly are important

By A. E. BEDELL, Chief Engineer
and

T. G .  M O R R ISO N , W eldery  Engineer
G ra ve r Tank & M fg. Co . Inc.

East Ch icago , Ind.

T H E R E  IS an understandable ten d 
ency on the part of the proponents of 
any m ethod of fabrication to present 
their procedure to its best advantage. 
Hence it is only natural for them  to make 
com parisons under most favorable cir
cum stances. U nfortunately, it all too fre
quently  follows that broad, sweeping 
conclusions are draw n from isolated or 
inconclusive instances, or even from 
erroneous da ta  m istakenly, though hon
estly, obtained. This often results in 
the process being dam ned by too much 
praise.

T here  is little question b u t that weld- 
m ents have suffered in the  past because 
of this. Claims m ade th a t most any part 
previously m ade by castings or forgings 
can be duplicated  or im proved by w eld
ed  parts a t two-thirds the w eight and 
less than  half the  cost, have not proven 
true in practice, except in a few  isolated 
cases. C onsequently, all too often the 
whole art has been either summarily con
dem ned or else given insufficient op
portunity  to prove itself in its rightful 
place.

Fundam entals Are T hreefold

On the other hand, num erous m achine 
designers and  builders have found that 
weldery offers a simple solution for a 
num ber of problems. Many machine 
parts can be fabricated by welding in 
such a way as to simplify construction, 
lighten the  m achine, increase structural 
strength, im prove appearances and, at 
the same tim e, reduce m anufacturing 
costs. Any art w ith such possibilities de
serves careful study and consideration. 
This article will a ttem pt to point out 
some of th e  advantages of w elded con
struction, b u t w ith no thought of dis
paraging either castings or forgings, 
which always have and will continue to 
have their rightfu l and  useful place.

T he fundam ental requirem ents of 
w eldm ents, as in any other machine 
parts, are threefold: (a )  They m ust ful
fill their functional duties; ( b ) they must 
m eet p roper physical appearances, con
sistent w ith  p roper design, and (c )  they 
m ust be  designed for economic fabrica
tion, particularly  if produced in q uan
tities.

These th ree  requirem ents are influ
enced by other factors and their rela
tive im portance is in tu rn  unavoidably 
affected by these secondary, bu t im 
portant considerations. Among these in
fluences are those which are control
lable, such as knowledge of structural 
design, suitable m achinery and equip
m ent and  skilled personnel. O ther factors, 
such as available materials, permissible 
w eight, permissible size as affected by

assembly or shipping limitations, desired 
service life, interchangeability and num 
ber of units to be fabricated, are either 
partially or entirely uncontrollable.

W hen, however, the problem  is placed 
unreservedly in the  hands of an experi
enced weldery, the  controllable factors 
are autom atically taken care of and they, 
in close co-operation w ith the customer, 
can usually work out the uncontrollable 
factors in some satisfactory way. I t is 
very im portant to bear in m ind that since 
a skilled designer usually can arrive at 
several possible solutions to any welded 
design problem , that he be furnished 
w ith all possible information, as well as 
lim iting factors, in addition to the funda
m ental duties of the weldm ent, so that 
his final design m eets with the customer’s 
requirem ents to the  best possible ad
vantage.

M utual U nderstanding of Problems

This necessity of close co-operation 
betw een the  customer and the  weldery 
cannot be em phasized too strongly; a 
lack of this is one of the chief reasons 
why in the past num erous potential users 
have been disappointed or discouraged 
in their attem pt to make satisfactory and 
economical use of w elded construction 
and oftentimes makes the weldery feel 
th a t their best efforts to please the cus
tom er are useless. There is no reasonable 
excuse, except for the  failure of both 
parties concerned, to  have a m utual un
derstanding of the  other’s respective 
problem s and limitations.

The function of a weldery is simple. 
Briefly, it is to fabricate, by w elded con
struction, semifinished structures which 
in the past have been universally pro
duced by other m ethods. Further, it per
mits the fabrication of parts which previ
ously could not be  made. T he m aterials 
used are rolled steel p late, slabs, struc
tural shapes, pipe, tubing; and  supple
m ented w hen desired by castings or 
forgings. A first class weldery m ust be 
equipped w ith facilities for welding, 
flame cutting, bending, form ing and 
pressing, supplem ented by shot blasting, 
grinding, m achining, stress relieving and 
radiographing equipm ent. All these m ust 
be com plem ented by skilled personnel 
and com petent supervision.

W elded construction’s principal ad
vantage lies in its extreme flexibility. 
The familiar limits imposed on the size, 
shape, thickness, and location of ele
m ents of m em bers m ade by the original 
m ethods of casting or forging are prac
tically elim inated from w eldm ent design. 
I t  can be  appreciated th a t two or more 
different materials can be w elded into 
an integral assembly and thus full ad-
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vantage taken ot the  w ide selection of 
steels and alloys now  available.

A nother advantage offered by  w eld- 
m ents is accom plished by the simple, 
elem ental construction used, and  no m at
te r how intricate the nature  of the work 
being fabricated  the procedure is always 
identical. T he unit is div ided and sub
div ided  into sim ple geom etric elem ents 
w hich can be flame cut or sheared from 
sheets, p late , standard  shapes or piping. 
T hese elements- can be  b en t, blanked, 
form ed or m achined so th a t w hen as
sem bled and  w elded, the  com pleted 
structure can  have any conceivable 
shape. Furtherm ore, the  proper design 
and  sequence of assem bly, units that 
w ould be difficult or impossible to make 
by any other m eans, can be  fabricated  
w ith  com parative ease.

All w eldm ents fall into three general

operated  by skilled and  highly p a id  p e r
sonnel would attem pt to com pete w ith 
any hope of success on a basis of price 
alone against simple cast or forged parts. 
T here are places where quick  rep lace
m ents may be required in an em ergency; 
or where only a few parts are to be m ade 
and consequently the cost of patterns or 
dies are unjustified, and other sue 1 
special cases where weldments are indi
cated; b u t such cases are the exception.

There are numerous instances, never
theless, where a given p a rt can be 
duplicated to advantage by welding. 
This is particularly true if the structure 
is so involved that it presents produc
tion difficulties. Such a unit is shown in 
Fig. 1, which is an all-welded steel 
th ro tde  header for use in a steam loco
motive. This unit is more involved than 
is usually required of a weldery and Fig.

•Fig. 6— Com bination of castings and plate sections were used in building this 
diesel engine blow er drive housing

classifications; those in w hich it is m an
datory th a t the w elded design conform 
substantially in all physical dimensions 
to  ihe structures it replaces; secondly 
those w hich, due to the necessity of re 
placem ent, interchangeability  or other 
functional reasons, perm it redesign only 
to a lim ited extent, and finally those 
whose final form is lim ited only by their 
functional duties and load conditions, 
thus perm itting  the  designer am ple lati
tude.

I t is obvious th a t w eldm ents falling 
into the  first category, w here it is neces
sary to closely adhere  to fixed dimensions 
and  physical appearances, offer th e  least 
chance for w elding to show any ad 
vantages over o ther types of construc
tion, especially if the  parts are light, 
small or sim ple in design and  w here cost 
is th e  p rincipal consideration. As a m at
te r  of fact, no  first class w eldery, w ith  
its large investm ent in special equipm ent,

4 illustrates diagrammatically the elab
orate internal construction and sequence 
of assembly necessary, bu t which per
m its comparatively easy fabrication. The 
com pleted unit was subjected to 1000 
pounds hydrostatic test pressure.

Most weldments being made at pres
en t fall into the second classification, 
w here for obvious reasons, certain di
mensional boundaries m ust rem ain fixed; 
such as finished surfaces, bearings and 
bo lt holes. Even under such restrictions, 
perm itting  only limited redesign, w eld
m ents frequently can be m ade to pay 
handsom e dividends. W ebs can be re 
duced  considerably in cross-section 
braces and stiffeners can be  m ade from  
standard  rolled sections and ribs, pads 
an d  other extraneous appurtenances can 
be simplified or entirely elim inated.

An example of w hat can b e  ac
com plished by lim ited redesign is illus
tra ted  by the bed p late for a 38-foot m ill

roll la the , F ig. 3. T he m achined surfaces
an d  foundation  bolt holes are  ̂
to those of the  p revious design, £roin 
rails an d  cross b races a re  ma ^  
stan d ard  w ide flange te a m s . Cost °  
w elded  construction  w as 60 p er cei1 
the  dup lica ted  design, even thongA 1 s 
w eigh t of 46,000 po u n d s was only Per 
cen t less. This saving in  cost was due 
to th e  large red u ctio n  in  flam e cu tting  
and  w elding offered by  th e  accepted  
design.

The 150-ton h y drau lic  open side press 
fram e, F ig. 2, illustra tes th e  sim ple and 
econom ical construction  possib le with 
w eldm ents classed in  tn e  last category, 
nam ely those w hich  are  designed  espe
cially for w elding a n d  in  w h ich  full 
benefit m ay be taken  of th e  in h eren t ad
vantages of this type  of construction . The 
2%-inch th ick  side p la tes take  almost 
the entire  load of th e  press. T hese  were 
flame cu t from  h o t ro lled  p la te  a n d  were 
then  ready for assem bly. T h e  only other 
stressed m em bers are th e  vertica l web 
p late a t the  th ro a t of th e  press an d  the 
tw o cross plates w hich  stiffen th e  frame 
and  transm it th e  load from  th e  tab le  ( not 
show n) to the  fram e. T his design  places 
a relatively low  stress a t  th e  joints be
tw een the  m em bers, an d  thus th e  largest 
required  w eld is  a % -inch fillet, while 
m ost of the  stiffeners ( th re e  of which 
are h idden irgf the  p ic tu re ) an d  base 
plates are a ttach ed  w ith  only %-inch 
fillets.

W eight and  Space Im p o rtan t Factors

W hen, as is frequen tly  the  case, 
w eight and  space saving becom e factors 
of major im portance, w e ld ed  design 
shows up to its best advan tage . This is 
illustrated by  d ie  w ater jacketed  exhaust 
m anifold, Fig. 5. T his u n it, for a 10- 
cylinder diesel engine, is 11 fee t long, 
w ith  an in ternal cross-sectional area  of 
67 square inches. I t  w eighs only 585 
pounds rough, an d  th e  m ain  portion  of 
the m anifold can b e  passed  th ro u g h  an 
11 x 9% -inch rectangle. T h e  un it is 
fabricated  principally  from  Vs-inch steel 
sheet, a lthough  m axim um  flange thick
ness reaches 1% inches. E x trem ely  close 
tolerances are m ain ta ined  a n d  it  is tested 
a t 100 pounds hydrosta tic  pressure . A 
cast m anifold for id en tica l service would 
w eigh a t least tw ice as m u ch  an d  would 
occupy a t least a th ird  m ore space.

An example of th e  possib ilities of the 
intelligent and  effective use of castings 
in com bination w ith  w eldm ents is illus
tra ted  in Fig. 6 , w hich  is a diesel engine 
blow er drive housing. T h e  five bearings 
are  steel castings w e ld ed  to  an assem bly 
of m ild  steel elem ents. Such possibili
ties of com bining tw o or more different 
m etals or alloys w ith  m ild steel to  m eet 
special requ irem en ts surely offers a ch a l
lenge to  th e  im agination 0f m achine 
bu ilders an d  to th e  ingenuity 0f w eld  
m en t designers.

T h ere  is pe rh ap s a tendency m l 
too m uch  em phasis on the q u e s p  C<7 
residual stresses in  weldments. Ho' 0'1 
such stresses a re  fundam entally 'vever> 
fe ren t from  those encountered ^
m aking of forgings and  cas tin g  W t,le

> which
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Test your knowledge of tool steel selection and heat treating
The questions listed below come up frequently in every tool room. The 
right answ er m akes possible longer tool life, fewer shut downs for re 
grinding a n d  g re a te r  safety in hardening. The wrong answer costs money 
through short tool life, production shut downs an d  g reater tool costs.

See if you c a n  select the right answers. Pick the correct one (A, B or C) 
a n d  check your answ ers ag ain st the list printed in the box a t  the 
bottom of the p ag e .

—You should use a  t o u g h - i i m b r e  water- 
hardening high carbon tool steel

□  A —For dies with in tricate  shapes a n d  thin
sections

□  B — For a  wider m argin  of safety in h a rd en in g
□  C —For tools th a t require  red -hard  properties

—When straight carbon tool steel is not 
tough enough for a  job requiring maximum  
hardness

□  A —You d raw  it below C-60/61 Rockwell
□  B —You go to a  high speed steel
□  C —You use a  .50% carb o n  silicon-m olyb

denum  w ater-harden ing  steel (C ar
penter Solar)

—The most useful characteristic of an oil- 
hardening tool steel is

Q  A —It h a rd en s with a  h a rd  case  a n d  a  
tough core

Q  B —Safety in  h a rd en in g  a n d  freedom  from 
size c h an g e

Q  C —F urnace atm osphere does not affect su r
face  hardness

—To increase the toughness of high speed  
cutting tools

□  A —Draw a t 900°F. for 8 hours
□  B — Q uenching in oil in stead  of cooling

in a ir
□  C —D raw  a t 105071100° F. for two hours

5 —The ability to produce a fine grained case 
and tough core over a wide range of 
hardening temperatures is an indication of

□  A —The analysis of the steel
□  B —A low draw ing  tem perature
□  C —Tough-timbre quality  tool steel

—Hot acid disc inspected tool steel is insur
ance against

0  A —Freedom from decarburization  in h ea t 
treatm ent

□  B — Minimum of in ternal defects
Q] C —Excessive size ch an g e  in harden ing

—In order to get maximum wear resistance in 
a water-hardening tool steel you use

□  A —A high carbon-tungsten steel (C ar
pen ter K-W)

□  B —You h ea t trea t from a  lower harden ing
tem perature

□  C —You quench  with fresh w ater

8

Did you score 100% ? G etting the right 
answ ers to your tool steel problem s is con
siderably  eas ie r w hen you use the C arpen ter 
M atched Set Method. In addition  to simplify
ing the selection of the right steel for any  type 
of tool—complete a n d  de ta iled  h e a t trea ting  
instructions a re  supplied by C arp en ter to 
assure  best results. Full inform ation to answ er 
these a n d  other tool steel questions is given 
in the C a rp en te r  M atched Tool Steel M anual. 
(Free to tool steel users in the U. S. A.) A 
request on your com pany le tte rh ead  sta ting  
position or title will sta rt your copy on its w ay.

CORRECT
ANSWERS

0 '8
Y
a '9
0 •s
Y >
a •£
0
a 'I

—To help prevent cracking or splitting of 
hot forging tools

|7 | A —Use a  low er forging tem perature
□  B — W ater cool the dies during operation
□  C —Always p reh ea t tools before putting in

service

The Carpenter Steel Co., 139 W. Bern St., Reading, Pa.
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re ta in  stresses set up  during  their cooling 
period. M etal deposited  by w elding re 
acts as a  cast m etal and , contracting  as 
i t  cools, its shrinkage is volum etric and 
in  all directions. T hen , since th e  w eld and  
p a ren t m etal a re  fused  together, the 
d raw ing  of the  cooling deposited weld 
leaves residual stresses in the  structure 
a fte r cooling is com plete. T he unequal 
cooling of the  m etal adjacent to the  weld, 
w hich  h ad  been heated  to a variable and 
uncontrollable degree during  the  w elding 
process, also sets up  residual stresses.

T he na ture  and  m agnitude of the 
stresses occasioned by the  cooling of 
both  the  w eld m etal and  the  heat affected 
zone is naturally  influenced by the 
physical shape of the  w eldm ent and  its 
resistance to subsequent distortion. 
P roper w elding technique and procedure, 
as well as correct w elding sequence and 
ra te  of application, will do m uch to re
duce residual stresses, b u t it m ust be 
recognized th a t the  requ ired  construc
tion m ethod  of m ost w eldm ents does not 
allow  m uch latitude in fabrication pro
cedure.

Such unavoidable residual stresses are 
no t necessarily serious, b u t they m ust 
be  considered in the  light of the ultim ate 
service for w hich the w eldm ent is in
tended. Fortunately , the  elim ination of 
such stresses is a sim ple and economical 
m atter and if there  is any question of 
d oub t as to  their undesirability, they 
should be  rem oved. W hen, in service 
loads a re  suddenly applied  or are of 
unknow n and  variable intensity, or when 
subject to considerable vibration, it is 
qu ite  possible th a t the  com bined residual 
and  load stresses m ay approach the yield 
point, and  hence becom e of serious m o
m ent. Also, since m ost w eldm ents are 
subject to subsequent m achining opera
tions, the  rem oval of m etal in stressed 
areas is ap t to m ake for a redistribution 
of stress and  hence lead to u ltim ate dis
tortion of the  m achined part.

Price Im portan t Single F actor

It has been th e  accepted  practice for 
years to relieve residual stresses by some 
form  of heat treatm ent. Residual stresses 
in  w eldm ents are alm ost com pletely 
elim inated by  stress relieving, w hich is 
defined by the  Am erican W elding Society 
as “the uniform  heating  of a structure 
or portion thereof, to a sufficient tem 
peratu re  below  the critical range, to re
lieve the  m ajor portion of the residual 
stresses, follow ed by uniform  cooling.” 
In  a properly designed furnace, w ith 
w hich all first class welderies are 
equipped, such an operation is routine. 
S tructures as large as 15 x 15 feet and 
80 feet long can be trea ted  in specially 
designed furnaces.

O f all the com ponents th a t enter into 
th e  problem  of w hether or not w eld
m ents are the  final answ er in a given 
situation, unquestionably price is the  
m ost im portan t single factor. And, in a 
m ajority of instances, it is an elem ent 
th a t cannot e ither be  m inim ized or 
neglected. B ut w hen com paring costs, 
in all fairness to w eldm ents, it should 
b e  on the  basis of finished parts and  not

on the initial cost. M ost w eldm ents are 
delivered by the supplier in the rough 
form  and require fu rth er m achining. 
W eldm ents can be held  to  very close 
tolerances and thus m achining allow 
ances can be greatly reduced. T he 
smooth, clean rolled surfaces of the  
p late or structural section stock used are 
excellent for finishing. Furtherm ore, 
w hen properly stress relieved, there  is 
no fear that residual stresses w ill cause 
deform ation after machining.

Even in some cases w here costs m ight 
be slightly higher, weldments offer cer
tain  advantages that frequently  m ore 
than  justify their use. Ship construction, 
w here weight and space saving are vital 
factors, is a typical example. The m ani
fold, Fig. 5, previously described, is a 
case in point. The requirem ents of 
m any modern gun mountings present 
such problem s in combining light w eight 
w ith unusual functional requirem ents

Speed Nut Approved 
By Army Air Forces

T he Army Air Forces has approved 
a new  Hi-Stress speed n u t conform 
ing to AAF specification No. 25531 
which was developed by T innerm an 
Products Inc., 2039 Fulton road, 
C leveland 13. This nut, lighter in 
w eight, is a one-piece integral unit

w ith  an unusually low installation 
torque that allows speedy insertion of 
screws and bolts. I t  is interchange
able w ith n u t p late AN362, for high 
tem perature applications in all struc
tures. Even after many removals u n 
der service conditions it retains its 
self-locking torque. It is identified by 
No. A6103H-1032.

th a t only welded construction has been 
able successfully to m eet them. Steel 
p late  construction is especially adap t
able w here high stresses are encountered, 
in such services as flywheels, since 
stronger units in ratio to weight are ob
tained  and higher speeds are perm itted 
Peripheral speeds as high as 14,000 feet 
per m inute have been reported. O ther 
examples are innumerable.

I t  cannot help but be obvious that if 
all the  advantages, and a t the same tim e 
the  maximum economy obtainable, be  
reafized w ith welded construction th a t 
it is essential the welding engineer be 
given not only all functional and  oper
a tional data bu t he be allowed the  free 
dom  in the execution of his design. In  
this lies the greatest po ten tial field for 
the  fu ture  value of w elded construction

to industry  as a whole. AH ” ¿raw - 
prospective  w e ldm en t user subm wgj(j ery 
ings of a casting  an d  expects the 
to  dup lica te  it, section for sec °  >
f o r  r i b ,  all w ith  fu ll p e n e t r a t i o n
and  a t th e  sam e tim e expects to Sal 
of the  advan tages, includ ing  price saving,
c laim ed fo r w e ld ed  c o n s t r u c t i o n .

O ne of th e  m ost p roductive  sources of 
saving in  costs of w eldm ents, if th e  de
signing eng ineer is m ad e  fu lly  cognizant 
of all lim iting  factors, is in  th e  elim ina 
tion of unnecessary  w eld ing ; an d  th e  use 
of ben t or fo rm ed  sections frequently  
perm it considerable saving in  th is direc
tion. Necessary w elds should  b e  located 
along lines of low  stress insofar as is pos
sible, and  in such cases n eed  only be  a 
fraction of th e  thickness of th e  m em bers 
connected. Inasm uch  as th e  cost of a 
weld is roughly p roportiona l to  its cross- 
sectional area, an d  w hich  is in  tu rn  pro
portional to th e  square  of th e  strength 
of the  weld, it can b e  seen th a t reduc
tion in deposited  w eld  m eta l produces 
substantial econom y. Excess w eld  de
position is no t only w asted  b u t often 
weakens a joint in stead  of streng then ing  
it. It has been  d em o nstra ted  by  polarized 
light examination of p lastic  m odels that 
excessive crow n on a w eld  ten d s to  con
centrate stresses an d  reduces th e  over
all strength of th e  joint. C ost of exces
sive w eld is increased  no t in  d irec t ratio 
to its lineal dim ensions b u t  by  a t  least 
the square of its size, d ep en d in g  on the 
type of joint involved.

E nough W eld  for th e  Load

Frequently  w eldm ents, such as m ill 
table beam s, press fram es an d  kindred  
m achines, incorporate com pression m em 
bers of considerable th ickness in order 
to obtain elastic stability . If  th e  span is 
large the  com pressive loads m ay be  quite 
small and therefore seem ingly dispropor
tionately small w elds are am ple. F o r in
stance, in a m ill tab le  b eam  w ith  webs 
an inch or m ore in  th ickness an d  with 
base plates som ew hat th ick er, %-inch 
fillet welds on bo th  sides fo r welding 
the beam  to th e  base p la te  are usually 
sufficient. At first glance such  welds 
seem all out of p roportion , b u t  actually 
their com bined transverse  streng th  of 
about 4000 pounds p e r lineal inch  is far 
beyond any load it  is necessary  to  carry.

Obviously the  in te lligen t th in g  to do 
in w eldm ent design is to  p rov ide  only 
enough deposition to  accom m odate  the 
loads and  forces in  de te rm in a te  joints 
and  to develop th e  m em bers connected 
in indeterm inate  joints. M em bers that 
are designed  for stability  or bending 
requ ire  w elds considerably  sm aller than  
p roportion  w ould  seem  to indicate This 
p o in t is freq u en tly  overlooked by  those 
w ho are  unduly  influenced by ap p ea r
ances alone.

T h e  po ten tia l value  of Welded 
struction  reaches deeper than ,
redesign  of ind iv idual members "  i 
com ponent p a rts of the comnl T  
sem bly to  su it such type of const . aS" 
M erely because  tw o parts t, !Ucti° n -

been
( Please tu rn  to  Page 13^



BERLIN-TOKKo

'

*

i t

Witt

AY after day, carload after carload of fabri

cated sections leave our plant, routed Industry 

to M ilitary, and consigned to Victory I

Whether it be war-time or post-war steel prob
lems, w hy not avail yourself of the facilities 
of this experienced, resourceful organization ?



A M ETALLO GRAPHIC  

QUALITY T E S T
. . . f a n  'M nU eaM e

Photomicrographic standards are used to evaluate m alleable 

iron in terms of amounts of primary graphite, prim ary cementite 

and pearlite present. Some possibilities of nondestructive  

microsampling by means of a core drill are described

By H. W . LOW NIE
And

C. T. EAKIN
Westinghouse Electric & Mfg. Co.

East Pittsburgh, Pa.

T H E R E  HAS been a marked tendency 
during recent m onths tow ard the use 
of m alleable iron castings for increasing
ly exacting applications where strength, 
ductility, shock resistance and depend
ability are of prime importance. Com
bined  w ith  this there has -been a trend 
in some industrial fields toward the use 
of m alleable iron in castings of large and 
relatively heavy sections. C astings-for 
such specialized applications naturally 
require m ore positive assurance that the 
critically stressed sections will w ithstand 
the  service than  do castings intended 
for the  m ore norm al applications. In  ad 
dition to the  methods normally employed 
in determ ining the quality of the metal, 
m icroexamination is suggested as a means 
for m aking this assurance more complete.

“M alleable iron” as used here refers 
to com pletely annealed white iron free 
from  prim ary graphite, pearlite and p ri

F rom  a  rep o rt to  A m erican  F oundrym en’s 
A ssociation.

RAT ING

m ary cem entite  an d  conform ing  to 
ASTM Specification A -47-33, G rade 
35018. T here  are, of course, o th e r  types 
of m alleable iron such as “alloy m al
leable” and “pearlitic  m alleab le” w hich  
are definitely useful.

Factors Affecting Q uality : T h e  quality  
of m alleable iron is adversely  affected  
by the  presence of one à é  m ore  o f the  
m icroconstituents —  p rim ary  g rap h ite , 
pearlite, and prim ary cem entite .

Prim ary graphite  consists of flake 
graphite which form s d u rin g  solidification 
of the metal. T his co n stitu en t is m ost 
likely to  be  found in heavy  sections, as 
the  cooling rates of such sections allow 
more time for its fo rm ation . These 
flakes reduce th e  effective section  and  
thus have a dele terious effect u p o n  the  
strength, ductility , a n d  shock resistance 
of the m etal. O nce it has fo rm ed , p ri
m ary graphite  can  n o t b e  e lim inated  
from the castings.

Pearlite norm ally  is the  resu lt of fa il
ure of th e  iron to respond  com plete ly  
to the annealing  trea tm en t. I t  is h a rd er 
and less ductile  th an  the  n o rm al fer- 
ritic structure and, co n seq u en tly , im 
pairs ductility, shock resistance an d  m a- 
chinability.

U ndecom posed prim ary  cem en tite , also

Fig. 1 ( L e f t ) — E f
fec t o f prim ary graph
ite  on tensile  proper
ties o f som e heavy  
section m alleable iron 

castings

3 4  5 6
PRIMARY GRAPHITE RATING

Fig- 2 ( Extrem e l e f t ) 
Photom icrog r a p  h i e

t o n  m in g  m d lea b le  
lr0U l i n i n g  pri_ 

ZraphUe. D(Jrk

w l L  ‘" “ « « o n .  W h ite  network
tmeS rePrese„f pri
z z z z ^ -  u„:etched; s '’ °  din:meters
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WOUND-ROTOR
MOTORS

Reduced Voltage Squirrel- 
C age Starter, 600  volts or 
less.

W I T H  t h e s e  E C & M  c o m b i n a t i o n  s t a r t e r s  

y o u  n o t  o n l y  s a v e  o r d e r i n g  t i m e ,  i n 

s t a l l a t i o n  t i m e ,  a n d  m a t e r i a l s ,  b u t  a l s o  g e t  

s h o c k - p r o o f ,  s a f e  u n i t s  w h i c h  c a n  b e  

m o u n t e d  i n  a  c o n t r o l  r o o m  o r  o u t  i n  t h e  

p l a n t  a l o n g s i d e  t h e  m o t o r s  t h e y  c o n t r o l .

E a c h  i s  c o m p l e t e l y  w i r e d ,  t o t a l l y  e n c l o s e d  

a n d  e q u i p p e d  w i t h  i n t e r l o c k  o n  t h e  d i s 

c o n n e c t  s w i t c h  d o o r .  T h i s  s m a l l  b u t  i m 

p o r t a n t  f e a t u r e  e l i m i n a t e s  t h e  d a n g e r  o f  

s h o c k  o r  b u r n s  t o  i n e x p e r i e n c e d  h e l p  a n d  

a l s o  s a f e g u a r d s  a g a i n s t  t h e  m o m e n t a r y  

m e n t a l  l a p s e  o f  a n  o l d e r  e m p l o y e e .

E C & M  b u i l d s  t h e s e  s t a r t e r s  f o r  a l l  t y p e s  o f  

m o t o r s ,  f o r  v o l t a g e s  u p  t o  4 6 0 0  v o l t s ,  a s  

w e l l  a s  f o r  f u l l  o r  r e d u c e d  v o l t a g e  s t a r t i n g .  

F i l l  i n  t h e  c o u p o n  b e l o w ,  c h e c k i n g  t h e  t y p e  

o f  c o n t r o l  s u i t e d  t o  y o u r  n e e d s  a n d  f u l l  

i n f o r m a t i o n  w i l l  b e  s e n t  p r o m p t l y .  N o  

o b l i g a t i o n ,  o f  c o u r s e .

Name.......

, Company.

F I L L  I N A ND M A I L  C O U P O N  T O D A Y f ;  ,  ,

r ----------------------------------------
THE ELECTRIC CONTROLLER & MFG. CO. 
2700 East 79th St. Cleveland 4, Ohio

Gentlemen:
Please send me information on EC&M Com
bination Starters for

Reduced or Full voltage start
ing of a  H.P.,  Volt Motor
(Sq. C age ............. , Wound-Rotor..............,
Synchronous............. )

For
SQUIRREL-CAGE or 

SYNCHRONOUS 
MOTORS 

Above: Full Voltage Starter 
for 2300  or 4600  volt 
motors. At left: 600 volt 
or less Full Voltage Starter.
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the result of unsuccessful annealing, is 
an  extrem ely ha rd  constituent. Its  chief 
effect is to dull the cu tting  tool and, to 
some extent, reduce the  ductility  and 
shock resistance of the iron. In  gen
eral, assum ing correct com position and 
practice, both  pearlite  and prim ary ce- 
m entite  can be elim inated  by  reanneal
ing.

E ffect of P rim ary G raphite: In  the
m icroexam ination of m alleable iron cast
ings for prim ary graphite  it is found, 
as m ight be expected, th a t this constitu
en t m ay be present in am ounts varying 
from none to that of a typical gray iron 
structure. T he problem  of determ ining 
the  seriousness of the  presence of small 
am ounts of prim ary graphite  and  other 
m icroconstituents in m alleable iron led  
to the developm ent of the  m icrographie 
test m ethod  abou t to be  described.

Exam ination of the m icrostructure of 
tensile test specim ens cu t from  a num 
ber of castings (of approxim ately 1-inch 
section thickness) containing prim ary 
g raphite  has verified th a t the  am ount 
and  distribution of this constituent is 
closely re la ted  to bo th  the strength  and 
ductility  of the m etal. This effect is il
lustrated  in Fig. 1 in w hich tensile p rop
erties are com pared w ith  ra ting  num bers 
indicating varying am ounts of prim ary 
graphite. T h e  rating num bers re fer to 
corresponding photom icrographs in the 
series shown in F ig. 2.

Photom icrographic Standards: T he re
sults of the foregoing w ork suggested 
that photom icrographs of the structures

Fig. 3 — Rectangular strips (A ) 
illustrate structure shown in rating 
3, Fig. 2 under both bright and 
dark field illumination at 8 diam
eters. Circles ( B ) show areas en

closed in  strips, at 2o diameters

of m alleable irons containing primary 
graphite  arranged in the order of in
creasing amounts, may be used as stand
ards for rating other irons. Fig. 2, show
ing such a series, was developed as the 
result of the correlation of primary graph
ite w ith tensile properties of a consid
erable num ber of castings. These pho
tom icrographs are shown in oblique il
lum ination (dark field) at a magnification 
of 8 diam eters for ease of direct com
parison w ith the specimen.

The photom icrographs in Fig. 3A il
lustrate  the relative appearance of the 
specim en shown in rating No. 3 of Fig. 
2 u n d er both  bright and dark field il
lum ination a t 8 diameters. Fig. 3B illus
trates a section of the area shown in Fig. 
3A (indicated by the circle) in both  
brigh t and dark field illumination a t a 
magnification of 25 diameters.

In  addition to the determ ination of the 
prim ary graphite rating, the same speci
m en m ay be examined for the possible 
presence of primary cem entite and rated 
by  comparison w ith standard photomi
crographs such as are illustrated in Fig. 6 .

T he am ount of pearlite is convenient
ly expressed as a percentage of the 
specim en area as shown in Fig. 4. The 
polished face of this specimen is esti
m ated  to consist of 35 per cent pearlite. 
No a ttem pt has been made to correlate 
the effect of different percentages of 
pearlite  w ith the strength and ductility 
of the iron because it is felt that such 
a correlation more properly belongs in 
the  field of pearlitic m alleable and hence 
is beyond the scope of this work.

Evaluation of m etals by  means of pho
tographic standards is by no means a 
new  m ethod. Notable examples of this 
m ethod are the charts used by the steel

Fig. 4— Malleable iron w ith  35 per 
cent pearlite; 100 diameters; bright 

field illumination

T A B L E  I— T Y P IC A L  LA B O R A TO R Y  R E P O R T  F O R M  F O R  M ETA LLO G RA PH IC 
E X A M IN A T IO N  O F  M A L L E A B L E  IR O N  CA STING S

S am ple M icro N o.
P rim ary  G raph ite  

R ating
P e r  C en t 
P earlite

C em entite
R ating Rem arks

11G 6 5 2 9 -1 2 0 A
12G - 3 2 0 A
13G - 3 2 3 A P earlite

14G -A 6 0 B
Layer

15G 6 5 3 0 -5 1 0 A
lf iG —6 1 20 A

industry for ra ting  austen itic  grain-size 
and  for rating the  inclusion c o n ten t of 
steel, and by the  g ray  iron industry  
for evaluating th e  m ic ro stru c tu re  of 
graphite in gray iron.

Sampling: In  selecting th e  loca tion  in 
a casting from  w hich  the  sam ple  is to  
be taken, it is im portan t to  b e a r  tw o  
factors in m ind; (1) sections to  b e  su b 
jected to high stress and  (2) re la tive  so
lidification rates of the  various sections 
of the casting. As in d ica ted  p rev ious
ly, prim ary graphite  is m ost likely to  b e  
found in sections of slowest solidification 
rate. This generally  is in  th e  heaviest 
sections, b u t m ay b e  in  a lig h te r  sec
tion w here the  tendency  fo r th e  fo rm a
tion of prim ary graph ite  has b een  in ten 
sified by prolonged solidification tim e d ue  
to adjacent heavy sections, p rox im ity  to 
gates, or by  o ther factors.

Sampling for m etallog raph ic  exam ina
tion is greatly facilita ted  by  th e  u se  of 
a small core d rill such as is show n in 
Fig. 5. In  m ost cases, th e  use  o f th is 
type of drill perm its sam pling w ith o u t 
impairing the casting fo r th e  in ten d ed
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esanuM- 
te use of

R e m e m b e r  the old co p y  b o o k  a x io m ,  “ Y o u  ca n  do a better  job .f 

you h a v e  the right to o ls” ?  W e l l ,  yo u r  m a c h in e r y  can  do a  better  

job, too, if p rop erly  e q u ip p e d  . . . p ro p e r ly  e q u ip p e d  w ith  the 

right motor . . .  one  that m eets  all  the req u ire m e n ts  of the job . . . 

“ right on the n o s e ” .

For e x a m p le  look at the M a s te r  motor d rive  on the right b e lo w .  

By incorporat ing  a  motor, an  electric b r a k e ,  a m e c h a n ic a l  v a r ia b le  

speed  unit, a n d  a g e a r  reduction . . .  a l l  d e s ig n e d  a n d  built into 

one c o m p a c t  integral  p o w e r  drive . . .  it p ro v id e s  v a r ia b le  sp e e d ,  

at e x a c t ly  the right ran g e ,  a n d  in a d d it io n  can  be  q u ick ly  sto pped  

a n d  started  a g a in  for in c re a s e d  production .

The  other unit consists  of a motor a n d  a m e c h a n ic a l  v a r ia b le  

sp e e d  d rive  w h ic h  are  e a s i ly  co m b in e d  into an  in tegra l  unit that  

g iv e s  sm ooth s tep less  v a r ia b le  s p e e d s  from 6 0 0  to 5 0 0 0  RPM .

E ach  motor d rive  m ounts  n ea t ly  on the m a c h in e ,  s a v e s  sp a ce ,  

s a v e s  m o n ey  a n d  g reat ly  im p ro ves  the output, sa fe ty ,  a p p e a r a n c e  

a n d  co n v e n ien ce  of the e q u ip m ent .

P ro b a b ly  you w il l  not n eed  e x a c t ly  the s a m e  c o m b in a t io n s  of 

motor fea tures  i l lustrated b e lo w ,  but the M a s te r  

l ine inc lud es  motors for e very  current s p e c i f i c a -  . 'A' %  ^

tion, e very  type  of enc losure ,  a n d  e v ery  type ^

of m ounting a r r a n g e m e n t  . . .  in fact, is the most |  * ■

flex ib le ,  the most versa t i le  l ine of m otor d rives.  • I

In vest igate  M a s t e r ’s u n u su a l  ab i l i ty  to serve  you  

with motors that are  right “ on the n o s e ,"  for your  

plant or yo u r  product.

RIGHT ON THE NOS!

H U



service as a sam ple of convenient size 
can b e  drilled  from  a section that is 
lightly  stressed or subsequently  m achined 
off b u t w hich is still representative of 
the  h ighly  stressed portions of the  cast
ing.

T he size of the core-drilled sample 
for m icroexam ination m ay vary consid
erably. A diam eter of 3 /1 6 -in ch  is quite 
satisfactory. Its length  should be  gov
erned  by the  thickness of the casting. 
T he drilling should extend through at 
least tw o-th irds of the  casting thickness 
and  preferab ly  entirely  through.

L aboratory  Procedure: T he core-
drilled  sam ples are conveniently m ount
ed in p lastic (Fig. 5) and  polished m etal- 
lographically. In  the illustra ted  m ount
ing, four sam ples are m ounted side by 
side. T he unetched polished specim en 
is exam ined for prim ary graphite  by 
m eans of binocular m icroscope a t a m ag
nification of 8 diam eters. This perm its

Fig. 5 (A b o ve )— Core drill assembly and typical sam ples m o u n ted  in plastic  
■for metallurgical examination under microscope

Fig. 6 ( L e f t ) — Photomicrographic chart for rating m alleable iron con ta in ing  
primary cementite, shown as white angular structures. L ig h t nita l e tch; at 
100 diameters; light field illumination. Rating A — no primary cem en tite ; B—  
sm all amount; C— considerable amount; D— large am ount o f prim ary cem en tite

R A T I N G  A

W % r t  *
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I  R A T IN G  D

a full view  of the polished face of the 
specim en and facilitates its direct com
parison w ith the  standard a t  the same 
magnification. At times, a higher mag
nification may be desirable for a more 
detailed  study of certain structures.

A fter determ ination of the primary 
graphite  rating, the  specimen may be 
lightly etched in nital and examined at 
100 diam eters for detection of the pos
sible presence of un decomposed primary 
cem entite. This constituent may be 
ra ted  by comparison with the amounts 
shown in Fig. 6 in a manner similar to 
th a t described for primary graphite ex
cep t th a t the  specimen is viewed by 
m eans of a m etallographic instead of a 
b inocular microscope.

T he same specimen then may be <nv- 
en a som ewhat deeper etch in nital and 
exam ined for the possible presence of 
pearlite  and the iron rated in terms of 
percentage of pearlite in the polished

ff ein o  j he Specknen- A magnification 
of 100 diam eters usually is satisfactory 
for th is operation.

Sim ultaneously with the determination 
of the above ratings, the presence of any 
o ther unusual conditions, such as a pear- 
litic layer, unusual size or distribution of 
graphite  nodules, etc., should be noted

A fter determ ination of the ratings as 
described, th e  results may be recorded 
m  some such m anner as shown in Table
I. T he da ta  thus obtained may be used 
to augm ent the  results of other tests in 
determ ining the suitability of the casting 
to r the  in tended  application.

It is no t the intention of the authors

to convey the  im pression th a t  any  con
siderable proportion o f th e  m alleab le  
iron being produced contains th e  m i
croconstituents m entioned above. T h e  
aim is ra ther to suggest a  m eth o d  by 
which their absence can  be  verified  and, 
if present, provide a m ethod  b y  w hich  
some evaluation can be  p laced  u p o n  their 
effect upon the  p roperties of the  cast
ing.

Crane Arm Attachment 

Handles Unwieldy Objects
Rigidhobbers and  R ig id tu rners, m an u 

factured by C leveland H obb ing  M achine 
Co., C leveland, a re  b e in g  h a n d le d  
quickly and easily by  a s tan d ard  T ow - 
m otor fork lift tru ck  e q u ip p ed  w ith  a 
crane arm  and hook a ttach m en t. T he 
crane arm  is adap tab le  fo r spec ia lized  
lfting operations th a t req u ire  reach ing  

over obstacles such as h ighw ay  truck  
bodies, flat cars, stock piles and  shop 
m achines as w ell as m oving  m aterials 
which have little  or no  underclearance
such as engines, castings, die and other 
things com m only carried  by chains 
slings, chain  hoists an d  cranes.

T he crane arm  a ttachm en t is q u j c j j
an d  easily in te rchanged  w ith  the s ta  A 
ard  forks of th e  lift truck. SuSperi j  j  
from  th e  lifting  carriage of the lift tr I 
in th e  sam e m anner as th e  forks, the U 
tire  crane arm  a ttach m en t rides uD 6nj 
dow n w ith  th e  lifting  carriage, r - f  .
is accom plished by  th e  regular 
anism  of th e  lift truck , w ith  the s t a ^ 0^ '  
contro l a t  th e  o perato r’s position

10Û
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R E ID  - A V E R  Y C O M P A N Y
D U N D A L K  B A L T I M O R E  2 2  M A R Y L A N D

p am  bum  * « « 1 B ®Des,
S A C O  8 1  S H I * *  S t a n d j i p J .

RACO 82 Shielded-Arc Electrodes are de
signed for building up worn parts and sur
faces of medium-carbon steel. Best results are 
obtained with direct current, straight polar
ity, but satisfactory welds can be made with 
alternating current. Welds are machinable 
and can be bent cold or forged . .. RACO 82 
Electrodes meet the requirements of U. S.

Navy Specifications 46 E 3 (INT)—Grade EE.

Every RACO product owes its superiority to 
the twenty-five years experience that goes 
into its manufacture . . . quarter of a century 
devoted to constant improvement in materials, 
method and management.

Samples of RACO 82 Shielded-Arc Elec
trodes will be sent upon request.
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ELECTRIC FURNACE CRAZING...
As the Hindu pipes, the rope rises! So 
goes the legend. Widely told, it's still 
but a story.

Electric Furnace Brazing,* equally 
miraculous, but proved production tool, 
joins metal to metal, forming one piece. 
A marvel of today, noteworthy in ef
ficiency and cost-saving for the World 
of Tomorrow.

OPERATION: Bring in to  in tim ate
contact w ith one another, two—or two  
thousand—steel parts made on screw  
m achine, punch press or draw bench. 
Place copper—the com m ercial variety— 
at predetermined points in  thestructure. 
Pass the assembly through the brazing  
furnace w ith proper control of tem pera
ture, tim e and atmosphere.

We do Commercial Electric Furnace 
Brazing for the trade. Two modern 
plants (see addresses below), are ready 
to help you develop brazed products or 
sub-assemblies and to braze them for 
you when they are perfected.

The RESULT is no longer an assembly. 
In effect it becomes one piece of steel— 
chemically clean—silvery white. Strength 
and toughness frequently surpass actual 
one-piece construction. Subsequent heat 
treatment is permissible—is in fact stand
ard practice on innumerable parts.

PLEASE C O N T A C T  OUR NEARER PLANT

'A ls o  k n o w n  a s  C o p p er  B ra z in g  a n d  
H y d ro g e n  B ra zin g .

Arrows Indicate Joint
This is a P hotom icrograph (500  D iam eters) of a perfec t 
co p p e r b razed  steel to steel joint. Note ind iv idual crystals 
form ed half on  one side  of th e  joint, half on the  other. 
M etallurg ically , the  joint no longe r exists. (Brazing done 
in  Salkover M etal P rocessing  Co. C h icago  plant).

T H E  S A L K O V E R  M E T A L  P R O C E S S I N G  C O . ,  I*»c
COMMERCIAL ELECTRIC FURNACE BRAZING  

4 2 0 9  W . LA K E  ST .,  C H IC A G O  2 4 ,  ILL. 3 4 . 16 BO RD EN  A V I . ,  L O N G  IS L A N D  CITY 1, N. y .
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Martin reduces number of man-hours required for assembling 

26-ton patrol bombers by 61.5  per cent in 18 months. Lessons 

may prove useful in making other types of large assemblies

B ETW EEN  O ctober, 1942, and  April, 
1944, the num ber of m an-hours needed 
to  bu ild  a hull for th e  M artin PBM -3 
Mariner, 26-ton Navy patro l bom ber, 
was reduced 61.5 per cent. D uring  the 
same period a 72 p er cen t saving has 
been effected in th e  num ber of operators 
needed, and  a 69 per cen t saving in the 
num ber of hull fixtures.

Behind these figures lies a story of 
adapting  mass production techniques 
to the  intricacies of flying boat construc
tion, some of which m ight w ell b e  p erti
nent to m anufacture of other types of

By WILLIAM H. HILMER
Plant 1 Superintendent 

The Glenn L. M artin  Co. 
Baltimore

large assemblies, now and in the future.
In  O ctober, 1942, having surm ounted 

the  initial hurdle of pu tting  these large 
flying boats on a quan tity  production 
basis, th e  body division undertook a 
study of the  entire  hull fabrication prob
lem  and  m ethods by w hich it could be 
im proved. Since it  was im perative that

this study in no way interfere w ith cur
ren t production, one hull fixture was set 
aside in w hich all suggestions, experi
m ents and new ideas could be  tried  out 
in actual practice before they were in
troduced into the line. Tem porary tools 
w ere built for use w ith this “special 
fixture” and in some cases small sub- 
assembly fixtures were assigned to the 
project.

For purposes of this study, the  PBM 
hull was broken down into six major 
sections. These sections were, as shown 
in the  accompanying exploded view  of 
the M ariner: (1 )  nose; (2 )  forw ard hull; 
( 3 )  center hull; (4 )  after hull; (5 )  
tank hull, ( 6 ) tail. E ach section was sub
jected to a searching analysis. Could it be 
broken down into more sub and sub-sub
assemblies? Could the tooling be im-

( B elo w )— Exploded draw ing o f M artin PBM -3 patroi 
bomber, w ith  major hull sections indicated  a t Nos. 1 

through  6
(T op  le f t )— In  m aking side panels as an  assembly, lo
cating holes are first drilled in the  panels from  skin tem 
plates. The panel then  is sprayed through a spray tem 

plate in  preparation for riveting on an automatic piercer 
and riveter

( Top r ig h t)— A fter locating holes have been drilled and 
th e  tem plate sprayed, th e  tem plate is rem oved leaving 
the  spray spots as show n here as a guide for the auto

matic riveting operation w hich follows

\  #  W \  / /  24. NACELLE, BOMB BAY DOORS
M // 25. AILERON

U/7 ^  2g. AILERON TRIM TAB
27. W ING FLAP 

/  20. STABILIZER
 29. ELEVATOR

30. ELEVATOR t r im  t a b

10. NACELLE, FOR WARD SECTION 17. TURTLEBACK GUN TURRET 3 L FIN
11. NACELLE, BEAVERTAIL 18. TAIL GUN TURRET 32. RUDDER
12. WING T IP  I9.ENGINE COWLING 33 . RUDDER TRIM TAB
13. PILOT'S ENCLOSURE 20.ENGINE COWL FLAPS 34. TAIL GUN TURRET FAIRING
14. AUX. POWER PLANT COWLING 21. ENGINE MOUNT HOUSING 35. FLOAT
15. TURTLEBACK 22. ENGINE 36. FLOAT STRUTS
16. NOSE GUN TURRET 23. ENGIN E MOUNT 37. INBOARD WING FLAP

5. TANK HULL SECTION
6 . TAIL HULL SECTION
7. CENTER W ING
8. MOTOR RIB
9. OUTER W IN G

I.NOSE SECTION
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Skin  panel for the  forward hull 
bo ttom  is riveted on an automatic  
riveter. Previously, all such work  
had to  be  done by  hand. N ote  
sling to  enable one m an to  handle  

th e  large section

U niversal R iveting Used

O n the nose section some m inor tool 
changes were m ade and the  num ber of 
subassem blies was increased to make the 
w ork m ore accessible. T he m ost im 
portan t single item  was an engineering 
change from  flush to universal riveting 
w hich elim inated the  tim e-consum ing 
dim pling and countersinking operations.

T he forw ard hull section was a far 
m ore difficult proposition. H ere there 
w ere m any serious problem s to be over
come, not the  least of which was that of 
skinning the  bottom , a long and tedious 
procedure. A new  procedure was set up 
in w hich the stringers w ere predrilled  
for m atch  holes and galvanized skin 
tem plates w ere m ade to m atch the 
stringers.

T he skins and  stringers then w ere held 
together w ith Cleco pins th rough  the  
m atch  holes located  about 18 inches 
apart, and  the skins drilled from pilot 
holes in the  stringer. After drilling, skins 
and  stringers w ere disassem bled, and the 
stringers and bulkheads assem bled on a 
trunnion fixture and  perm anently  bolted 
into position. T he skins, a lready sealed 
for w aterproofing, then  w ere replaced

proved? W h at w ere the m ajor produc
tion obstacles? C ould the job be  sim pli
fied to perm it the  use of inexperienced 
operators? C ould  production be  im 
proved by design changes which would 
no t affect the  perform ance of th e  air
p lane? C ould  an operation be adapted  
to  the  use of pow er tools?

Everyone associated w ith  the  project 
w as inv ited  to offer suggestions, and 
m any of the ideas w hich are today paying 
d ividends were con tribu ted  by employes. 
W here  design changes were involved, a 
close liaison was m aintained w ith the en
gineering departm ent. N ew  tools and  fix
tures w ere supplied by tool design and 
toolroom  departm ents and the  entire 
p roject was co-ordinated by the industrial 
engineering unit.

(A b o ve  le f t)— A fter sealing, the stringers are a ttached to th e  d a n  through th e  
locating holes and the assembly is riveted on an au tom atic  riveting  m achine  
using th e  spray spots as a guide. Overhead sling perm its one m an to do  th e  

fob formerly done b y  tw o

(A b o ve )  As part of the production breakdown, th e  a ft hu ll b o tto m  is m ade
as a subassembly. Shown here, an operator is installing a b u lkh ea d  in  th is  
section. W hen completed, the section w ill be m oved  into th e  hu ll fix tu re  

and handled as a unit

on the stringers, picking up the match 
drilled holes, and were ready for riveting. 
Thanks to the flexibility of the trunnion 
fixture, riveting of the V-bottom, former
ly aw kw ard and difficult, became a rela
tively simple procedure.

The operation was simplified further 
by including stops and locators on the 
trunnion fixture from which the chines 
and keels could be located easily, saving 
m uch of the tim e formerly needed to in
stall these items in the main assembly 
fixture. F u rther time was saved by in
troducing several power tools. These in
cluded pow er shears for trimming skins, 
pow er wrenches with a special universal 
joint socket for th e  many bolts used to 
a ttach  stringers to bulkheads, and power 
crim pers for use on long sheets which 
had  previously required two men.

After these improvements were made,

a peculiar problem  arose. D u e  to  the  
size of these assem blies, i t  w as alm ost 
impossible to hold them  to  th e  m inu te  
tolerances requ ired  be tw een  th e  various 
sections. This was overcom e b y  devising 
inserts w hich were installed  b e tw een  th e  
assem bled sections. T hese  a re  sm all 
pieces of keel or chine extrusion slightly  
over an inch long d rilled  w ith  e igh t 
holes. After the  assem blies a re  in sta lled  
in the m ain bull fixture, th e  inserts are 
bu tted  to the  fo rw ard  an d  a f t  ch in e  or 
keel, drilled and  riveted  to  th e  co rre
sponding splice.

Problems of a d ifferent n a tu re  w ere  
presented by  ano ther subassem bly— the 
pilot house crown. H ere  th e  skins and  
frames were not fa iring , causing  buckles 
and much rework. T his condition  w as 
remedied by inserting ano ther set of con
tour boards spaced be tw een  th e  sets on
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O utside strip tem pla te  is used  to 
drill the skins of the  waist gunner’s 
hatch in th e  a ft hull section. A fter  
drilling, th e  skin  is rem oved for 
sealing before th e  assem bly is 

perm anently riveted

the original fixture. F u rth e r difficulty was 
experienced in assem bling the longeron 
and  crown. This was overcome by com
bining the  two assemblies, form erly bu ilt 
separately and spliced together, and p re
positioning clips, previously assem bled 
by hand , and  bolting or riveting them  to 
the  longeron.

T he pilot house cab, consisting of well 
over a h u ndred  individual pieces, was 
obviously far too com plicated and  in
tricate a job for new  and  inexperienced 
employes. This riveted  assembly was 
finally rep laced  by an all-w elded struc
ture in which sim plicity prevailed.

W hile side skin panels presented  a 
problem  sim ilar to  th a t of the  bottom  
skins, a different solution was applied. 
Only the  fram es w ere m ade w ith loca
tion holes and  th e  skins w ere left blank. 
A tem plate  then  w as designated for each 
different skin, laid  ou t w ith  bushings in 
the  locating holes and  th e  rest drilled 
for spraying. L ocating holes then  were 
drilled  in th e  skins, and  other holes in
d ica ted  by spraying. T he fram es were 
sealed, positioned and  “C lecoed” to  the  
skin, and  the  panel assem bly sent to an 
autom atic piercing and  riveting m achine

where it was a simple m atte r to rivet 
th e  complete panel using the  spray spots 
as a guide. More tim e was saved by this 
single operation than any o ther in  the 
hull assembly. Using the m achine, one 
m an could do twice as m uch work as 
was formerly done by four m en, two 
drilling and two riveting.

After the panels are com pletely as- 
sem bled and  riveted under this Proced
ure, they are carried to the main hul 
fixtures and installed as a single unit. In 
some cases it has been found necessary 
to increase the size of the rivet diam eter 
to perm it use of the automatic machines, 
bu t the engineering change proved slight 
and fully w arranted by the production 
hours saved.

Several new  problems were uncovered 
and  overcome; while many of the im
provements already described were like
wise applied to this section. One of the 
innovations was the use of strip tem 
plates. H ere the stringers were set-up 
w ith location holes about 24 inches apart, 
and  all other holes entirely omitted. Skins 
w ere located on the stringers, and the 
stringer locating holes drilled through the 
skins.

Then the  tem plates, consisting of a 
strip of %-inch band iron 1 inch wide, 
w ith the complete hole layout including 
the  locating points drilled into it so that 
an autom atic drill bushing could be 
used, was fastened to the skin and 
stringers w ith a special Cleco pin. Pre
viously when the skins were drilled from 
predrilled holes in the stringers, two men 
w ere required , one to drill from the in
side and  another to buck the skin with a 
piece of wood from the outside. W ith

the  new  m ethod  th e  bucker has W jv 
e lim inated  since th e  stringer is s 
enough to m ake th is operation  unne 
sary. .

A nother im provem en t w as the iriu, 
duction  of m atch  drilling  fo r drilling '  ‘‘j 
fram e to  th e  keelson. W hile  th is ^  ^ . 
sim plify a tedious job req u irin g  conSid- 
erable  skill, it ra ised  an o th er problem, 
nam ely th a t of ream ing  th e  undersize 
d rill holes. In  order to  m ain ta in  a close 
to lerance fo r th e  bolts a fte r  ream ing, 
these holes h ad  to  be  drilled  undersize. 
T he ream ing  difficulty w as overcom e by 
developing a  n ew  ty p e  ream er ch u ck  so 
th a t the  tool cou ld  be d raw n th ro u g h  the  
hole ra th e r th an  p u shed , a llow ing th e  
shank of the  ream er to  act as a  p ilo t for 
the flutes, an d  insu ring  a tru e , accu ra te  
and  even hole.

Still another delay  in th is section  w as 
occasioned by th e  tank  installation . U n
der the original p ro ced u re , once th e  tank  
was com pleted, i t  w as tran sp o rted  by 
crane to the  em pty hu ll fixture a n d  set 
into position. A bu lk h ead  th en  w as in 
stalled a t either end  of th e  tank , a n d  th e  
positioning of the fo rw ard  an d  a fte r  hull 
sections was delayed u n til these  b u lk 
heads were installed, drilled  a n d  riveted . 
A whole day of fixture tim e th u s  w as lost. 
This was elim inated by  in sta llin g  the  
bulkheads before the  tank  w as positioned, 
a  procedure which p ro v ed  com pletely  
satisfactory w hen tested.

Buckles and  oil cans in th e  auxiliary 
pow er p lan t crow n skins w ere  ano ther 
source of trouble. T he cause w as traced  
to the unique contours of these skins and  
the large skins th a t w ere be in g  used . By 
reducing the  size of th e  in d iv id u a l skins

T h e  entire section betw een  the  
tw o  end  bulkheads in th is v iew  is 
made as a subassem bly. T h e  bu lk
heads are installed to  th e  section  
on th e  floor before it is placed in 
the  fixture. Th is perm its th e  for
w ard and  a ft sections to  be  in
stalled in th e  fixture im m ediately  
follow ing th e  placing o f th is sec
tion. Prior to  th e  installation o f 
th e  bulkheads on th e  floor, m uch  
tim e  was lost aw aiting th e  instal

lation in th e  fixture
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THE POSTWAR WORLD is g o in g  to  see the production  o f many 
new, high-strength alloy steels. T h is m eans new  arc w eld in g  
electrodes to m eet the new  m etallurgical requirem ents. 

As in the past, M etal & T herm it in tends to be ready and w henever  
one of these new  rods is required, there w ill be a M urex Electrode 
to meet the dem and. THIS COUPLING SHAFT, used by C a terp illar T ra c to r  

Co. in  a ru n n in g  - in  s tand  fo r tes tin g  D iesel 
eng ines, is subject to  extrem e ten s io n  and  to rs io n a l 
stresses. In  case o f  breakage, it is re p a ired  w ith  
M u rex  E le c tro d e s  because  o f  th e  h ig h  te n s ile  
s tren g th  and  excellent physical p ro p e rtie s  o f  the  
w eld  m etal.

HUGE BENDING PRESSES, m anufactu red  by T h e  C leveland C rane  and  E ngi
n eering  C om pany , have b e n d in g  capacities up  to  2 2 0  tons. A ll-w elded 
fram es, fab rica ted  w ith  M urex E lectrodes, have g re a te r  s tren g th  and  
rig id ity  fo r w e ig h t o f  m eta l used  th an  is p o ss ib le  by any o th e r  m ethod . 
A feature o f  th e  d e s ig n  is th a t d is to r tio n s  and  s tra in s  a re  n o t concen
trated  bu t a re  ab so rb ed  by fram e as a w hole .

WHEN WORK can n o t be p osi
tio n ed  an d  w h ere  w elds o t 
g o o d  quality  m ust be  m ade 
o v e rh ea d , specify  M urex  
V ertex E lectrodes. A com 
b i n a t i o n  g a s  a n d  s la g  
s h ie ld e d  r o d ,  V ertex  in 
duces flat o r  slightly convex 
fillets. U ses D .C ., reverse 
polarity .

Send fo r y our copy o f  the  
new  M urex W all C hart, a 
gu ide  to  th e  r ig h t  e lectrode  
to  use fo r th e  jo b . A lso co n 
tains ap p lica tio n  da ta  and 
physical p ro p erties .

CRAWLER FRAMES o f  h ig h  speed trac to rs  a re  w elded  
w ith  M urex  G enex  E lectrodes by In te rn a tio n a l 
H a rv e s te r  C o m p an y . P o s i t io n in g  e n a b le s  th e  
fram es to  be tilted  to  the  m ost advantageous angle 
fo r  each o p era tio n .

ARC WELDING ELECTRODES

120 Broorfw oy, New York 5 , N. Y . 

A U A N Y  - C H IC A G O  • PITTSBURGH
SOUTH SAN FRANCISCO ,  TORONTO

Specialists in welding fo r nearly
fo rty  y e a rs . M a n u fa c tu re rs  o f
Murex Electrodes fo r arc welding, 
and o f Thermit fo r repair and fa b 
rication o f heavy ports.



Army Refrigerator Tests 
Equipment for Arctic Use

To test the  ability  of Air Forces equ ip 
m ent to take the punishm ent of arctic 
w eather, the  E qu ipm en t Laboratory  of 
the  E ngineering Division research engi
neers is using a refrigerator which is 
large enough to p u t an entire  fuel serv
icing truck “on ice” .

T he refrigeration equipm ent was built 
by York Corp. a fte r having been d e 
signed by its engineers in collaboration 
w ith M ateriel Com m and A ircraft L ab 
oratory engineers. T he 80-foot long 
cold cham ber is capable of operating a t 
tem peratures low er than  70 degrees Fahr. 
below  zero. In  it  the Army gives a 
“pre-induction” to all types and  descrip
tions of Arm y Air Forces equipm ent. 
O ne of the chief uses for the low-tem - 
peratu re  tests is to determ ine the starting 
and  runn ing  efficiency of in ternal com 
bustion equ ipm ent in sub-zero climates.

T he refrigerator, 25 feet high  and  25 
feet wide, is d ivided into two com part

ments so that separate tests can be car
ried on simultaneously a t different tem 
peratures. Its 16-inch thick double doors 
weigh 4Vz tons. Cooling equipm ent for 
the cold room is located in the ceiling 
where 60,000 cubic feet of chilled air 
is circulated each m inute during the 
tem perature pull-dow n period. Obser
vation windows contain eight thicknesses 
of glass to prevent frosting which would 
obscure vision.

At 70 degrees Fahr. below zero, work
men in the  room must wear helmets 
to preven t sudden freezing of the nasal 
and  throat passages as well as lung tis
sues.

Spectroscopy for Use in 

Laboratory Experiments

E xperim ental Spectroscopy by Ralnh
Wa7 ei l  p h ’ 323 P"geS> 6 x 9 incbes; published by Prentice-H all Inc., 70 F ifth  

avenue, N ew  York, for $5 .
Discussion of prism and grating spec

trographs and techniques of their use in

research is the  aim  of th is work. I t  is 
designed for students and  those  in  re 
search laboratories w ho w ish to  m ake 
use of spectroscopic procedures. F o r  th is 
reason extensive m athem atical trea tm en ts  
have been avoided and  a b ack g ro u n d  of 
general physics and som e physical optics 
is deem ed sufficient for u n d erstan d in g  
the presentation.

Prim ary em phasis has b een  p lac ed  on 
principles and  techn iques fu n d am en ta l 
to practically all uses of spectroscopic 
equipm ent. These include  general p rin c i
ples of spectroscopic ap p ara tu s , theory 
and use of prism s an d  gratings, p ho to 
graphic p rocedures, w aveleng th  and in 
tensity de term ination , w hich  uie d is
cussed in extensive p ractica l detail. Some 
rela ted  topics an d  special appljca):jons 
have been  d iscussed  m ore lightly.

O ther m ore specialized topics have 
been om itted  because of thorough COy 
age in recen t texts, including absorntkT 
spectrophotom etry , th e  Ram an, Stark a 
Zeem an effects. R eference is made™ 
original sources and  ch ap ter bibli 6 t0 
phies have been  given of some o f^ tk ' 
m ore useful and  accessible works

■ E L

to about one half of those previously 
used this obstacle was readily overcome.

On the a fter hull section, the bottom  
was worked under a similar procedure 
to th a t used w ith the forw ard hull bo t
tom, b u t a new  m ethod of construction 
was devised for th e  turtle  back turret 
ring. This involved the designing of a 
new  tool and  use of a m achine riveter 
and  resulted in cutting  th e  tim e for this 
p articu lar job in half.

A fu rther im provem ent on the same

assembly resulted from the use of match 
drilled fram es and stringers permitting 
the  parts to be  aligned by means of the 
drilled holes w ithout need for a large and 
com plicated assembly fixture. The 
crown and longeron assemblies on this 
p a rt w ere com bined the same way pre
viously described for the pilot house.

Skin panels for the after hull were 
handled similarly to those of the forward 
and center hull sections with the excep
tion of the  waist gun hatch. This is a

Trunnium fixture is usea w  
assem bly o f th e  forw ard V-bot 01 
as a subassem bly. Show n here> 
th e  b o tto m  skins are being a  ̂
tached a fte r  sealing. W h en  this 
w ork w as done in  th e  main fixture> 
operators had  to  w ork  in crarnpe(t 
quarters and a w kw a rd  positions

com plicated  struc ture  and  requ ired  a 
lot of w ork on a sm all area  in  a con
gested  section. T he situation  was 
rem edied  by constructing  a specia l tool 
and  bu ild ing  the  panels as a subassem bly. 
T his b ro u g h t u p  an in te res tin g  fea tu re  
of the subassem bly m ethod  in th a t w hen  
it was found  one tool cou ld  not supply  
the  fixtures, it w as sim ple to  b u ild  a n 
other tool and  so ba lance  p roduction .

In  the tail section as in  th e  nose sec
tion, the changes m ade  w ere  m inor and  
consisted in th e  m ain  of revising  the  
breakdown and  d istrib u tin g  th e  w ork 
more evenly. T his can  be  largely  ac
counted for by the  fac t th a t these  as
semblies were a lready sm all by  com pari
son and did not need  b reak ing  dow n  in to  
sub and sub-subassem blies as in th e  case 
of larger hull sections.

Before the PBM hull study  w as u n 
dertaken, m any airc raft engineers w ere 
inclined to believe th a t m ass p roduction  
techniques just w ere n o t ap p licab le  to a 
product like the PBM  hull. A t th e  tim e 
they were suggested, m any  of th e  m e th 
ods now being used  w ere a lm ost d is
missed as unw orkable. F o rtu n a te ly  they  
were not dismissed, b u t w ere g iven  a 
fair trial in the fixture set aside fo r th a t 
purpose. Today the  w isdom  of th a t p ro 
cedure has been fully justified. T h e  fig
ures speak for them selves— a 61.5 per 
cent reduction in m an-hours, a 72  p e r 
cent reduction in n u m b er of operators, 
a 69 per cent reduction  in n u m b er of 
hull fixtures.
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A b o v e  is shown a M o r g a n  3 6 "  T w o -H ig h  B loom ing  M i l l  on erecting 

floor. H o u s in g s  are one p iece steel cast ings  of the closed top type. Top 

roll balance is of the counterweight type. Top roll lift sufficient for rolling 42 

wide slabs. M an ipu la tor is of the overhead type, compact and accessible. 

T a b le s  a re  of h e a v y  d e s i g n ,  e q u ip p e d  with a n t i - f r ic t io n  b e a r in g s .

With this M ill was furnished A u x ilia ry  Equipment as follows Front and Rear Tables

with M anipulator —  A pproach  T a b le—  Ingot Buggy —  Runout Tables Slab Shear 

with G au g e  —  Crop Hoist —  Pushers —  Conveyor —  Skid Bed and Furnace Tables.

MORGAN " 3 6 "  TWO-HIGH BLOOMING MILL



Erie's complete 
f a c i l i t i e s  a r e  
devoted to war 

work.

A
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dkbfe i

HAMMERS peed ! 
450

E RI E  F O U N D R Y  C O  • ERI E ,  PA.

1 1  $ The Erie Hammer illustrated was 
specially built to handle a heavy forging 
operation - « - f -  *«-- «fnfrJ States Navy

ERIE BUILDS

HAT is your heaviest forging 

jo b ?  Is it co g g in g  d o w n  ingots?  

Working heavy billets? Is it work

ing with tough tool steels? For these 

and other tough flat d ie  forging 

jo b s ,  w e built this b ro a d  b a s e ,  

pyramid-like Double Frame Steam  

Hammer. It provides read y  acces

sibility to the die from all four sides 

and am ple height under the arch. 

Like all Erie's it features speed and  

power with hair-trigger control. No 

forging job is too tough or too big 

for an Erie.



Salt Bath Furnaces

( C ontinued from  Page 89) 
d. °P a large enough scale, would defi- 
01 a:') the  tool. This happens in a 
m ultle fu rnace o r salt bath when the tool 
comes in con tact with carbon o r car
bonaceous m aterials. W hen the  steel a b 
sorbs carbon, i ts m elting poin t g rad u 
ally decreases so that it is low ered be 
low the tem perature  a t  w hich th e  steel

P  S Sui aIly causing fu”on “ d
Grain Growth: This nsm lKr „ i 

by the prolonged h eating  a t h ig h T e m  
perature. T he tools, if heated“ longer 
than necessary (beyond the  tim e needed) 
the exfra tune given w ould cause the 

(  Sraias to grow  larger. If  tins condition 
15 a]lowed t0 go too far, the tool be 
comes coarse grained  w ith a fracture  
that is dull and  alm ost like a refined 
cast iron. A tool in this condition is not 
ordinarily efficient, is subject to p re 
mature chipping, breakage, and  failure 

Distortion: Once the  h igh-speed steel
“  hai dened’ is a d ® c u l t  and  costly
operation to correct any distortion 
brought abou t during  the  hardening. Im 
proper han d h n g  d uring  harden ing  ex- 
cesswely h igh  tem pera tu re, and  also too

S l r U T . '  P" ' 0d ” Uld “ " “ b “ K  *»

troubles TeviewinS  * e  common
troubles to be m et o r overcom e, d ie
present day  m ethods available fo r heat
treating h igh-speed steels m ay now  be
considered. T here are two distinct m eth-

sfeels i  r  T  T i ening high sPeedT f f l  A C ontro lled  atm osphere in a 
muffle furnace h ea ted  by  e ither gas, oil 
or electricity and  (b) m olten  salt bath  
heated by  electrodes in e ither m etallic 
or ceramic pots. T he troubles enum er-

t i n ^ i  l -1°  ° CCUr “  e ither of these b*o m ethods, if p roper care and  precau-
bon are n o t taken. In  this article only 

» s second m ethod  of h ea t treatm ent, 
namely the  application  of salt baths h ea t
ed by electrodes, w ill be considered.

This m ethod , as generally  practiced  
May, requ ires three po t furnaces— one 
or p reheat, one fo r high  heat, and  one 

quench. T hese th ree  som etim es m ay 
com bined into a single unit, th a t is 

P ot furnaces in one shell Sche
matic d raw ing Fig. 4 illustrates a rrange
ment of electrodes, transform ers and  con- 
frol panel fo r salt b a th  operation.

Since th e  p roper harden ing  tem pera- 
(lures of h igh-speed steels are from  2100 
to 2300 degrees Fahr., i t  is n o t always 
advisable to introduce h igh-speed tools 
¡specially those of large size and  in

d ica te  design, directly into a tem peratu re  
above 2150 degrees Fahr. This w ould 
be too severe a shock and  m igh t cause 
distortion, an d  requires prolonged tim e 
Ett the  high tem perature. Therefore, in

2200 4 gh tem Perature sav
2200 degrees, w ould be  decidedlv i V 
and  the shorter the  tim e a t K  l  
peratu re , the  less the  1  r ‘gh tem ‘ 
th e  tool 6 danger of f i l i n g

H igh-speed tools, therefore a,» 
h eated  in the first bath called t !  ^

S tee l. H e ," ’,hey " t L t e  *1“  ° f

i i r ' , d,i“it r , :x a; f h“ T
Now, the three units— preheat hitrh

arTtelyn i ndUenCh~ m7  be d i s C U S S ’e d  seP'arateiy  and  in m ore detail.

The Preheat Bath: This is a combina

during  a c h T 1 “ d is - - t a m e d  u n n g  actual operation within 1450 to

Tl“  b*>b  *b“ 5
t a m in g  m dlrt> scale> °il and con-
ing ba?hn’ sart,CUlu ly fr0m the Quenching  bath  Since the tools after beimr
Preheated  are carried into the h ighef
tem perature  a t 2200 degrees some i™
Purities that m ay be h £ n £ , T l S £
degrees Fahr. would be serious and dan

“ U U  i  r ---* LXIiie
Bt the  high tem perature. Therefore, in 
Order to p repare  the tool gradually  for 
fee high tem perature  and also take the 
load off the furnace a t high tem perature, 
ft js highly desirable to p rehea t high- 
peed t°°Is a t  low  tem peratures, such as 

l4g0 to 1600 degrees Fahr. Thus, by 
p l e a t in g  tools a t 1550 degrees, the  tim e

benceS grea^ 6 blgl?er temPerature, and 
keep fee n r e lT ?  t be exe- i s e d  to

C X ' c t f t l d  s« t h, n  s t

preheaH riTh100" ^ quip—ent to heat the 
or electrot  ^  g3S’
an alloy pot of 35 n”  g3S ° r  °,il' fired>
or 28 chromium and" 8 p“  ce^t ’ k i 
- a y  be used. W hen an "  e c ^ e T y p  
furnace is used, the pot may be ei "  
a  pressed-steel pot, welded steel afiov

w o u l d T ^  h  fA n y  °f  th6Se - ¿ I s  would be satisfactory. However, when
a m eta he p o t is used it slowly bu t sure
ly oxidizes, and the scale falling Tnto

t m t W ma u b u i ld “P int°  a concentra
tion th a t will interfere with the proper

peration of the preheat bath. These

a bend botif w a ^ t i f f  r l d ^  ” eattreated bayonets must withstand
manent set To match h U ° !  * With°Ut breaki"g or taking a per-
O., American Fork & c T ? “' T “ “ P  “  bay0net plant at Ashtabul“>
-d e r  to compresTtht m 2  fc T  ” * »  “T ®  “  * *

Operator works tester hv ‘7 7 * ™  35 shown-S tester by -ean s of foot controlled valve
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TEEMING THE 
MIGHTY STEEL INGOT
Steel takes its first solid form with the teem
ing or pouring o f  the ingot, an operation in 
which skill and experience contribute to the 
control o f  quality.

The ingot is the measure o f  steel produc
tion. Its teem ing is the culmination o f  the 
m ining o f  iron ore and coal, the quarrying o f  
lim estone, the production o f  iron in blast 
furnaces and the making o f  m olten steel in 
open hearths and converters.

Vast quantities o f  raw materials are con
sumed and immense equipment and the labor 
and skill o f  hundreds o f  thousands o f  Ameri
can workers are engaged in the processes 
leading up to production o f  the m ighty steel 
ingot —  ninety m illion tons o f  which were 
produced in this country last year.

Steel from these m illions o f  tons o f  ingots 
now m oves forward to invasion, arming our 
fighting m en, affording them maximum pro
tection as they achieve victory. And with 
the peace to com e, new steels will serve us in 
new and better ways.

J o n e s  &  L a u g h l i n  

S t e e l  C o r p o r a t i o n
P it t s b u r g h ,  P e n n s y l v a n ia  

C O N T R O L L E D  Q U A L I T Y  S T E E L  F O R  W A R

curt. Sujjt.

F / i td e u b k  4  a/rui BtAifcmsM

( W  •met*'? fc'umi- ofyeruoXin.

Y R IG H T 1 9 4 4 — JO N E S  ft LA U G H L IN  ST E E L  CO RPO RAT IO N
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FROM AN O R IG IN A L  DRAW ING  AND SK ET C H E S  BY O R ISO N  M AC PH ERSO N . AT J 8 L  P ITTSBURGH  W ORKS

J$L STEEL RECORDS'
Three world records for the production  of 
steel and m ore than two thousand of its own 
production records (total of 2,0 1 8 ) were 
broken by Jones & Laughlin Steel Corpora
tion works in  1942, 1943 and 4 m onths of 
1944 . “ T hese 2,018 records since Pearl 
H arb o r,”  President H . E . Lewis said, “ made 
possible by the  m any thousands of m en and 
women of J&L working in close cooperation 
w ith m anagem ent, in mines, quarries, trans
portation lines, furnaces, mills and plants, are 
indeed an achievem ent in w hich all may take 
gratification for a job  well done, and be in
spired to do even better in the  critical days of 
invasion.”  T h e  records M r. Lewis pointed 
out, included daily, weekly, m onthly and 
yearly records, w ith  882 new highs at P itts
burgh W orks, 791 at A liquippa W orks, 300 
at O tis W orks, Cleveland, and 45 at M cKees
port, Pa., (a special ordnance p lan t). D uring 
th is record-m aking period, J&L operated, 
and is still operating, above 100%  of rated 
capacity.

U. S. Maritime Commission has awarded the 
Pittsburgh W orks of Jones & Laughlin Steel 
C orporation its G old  Star to be added to the 
“ M ” Pennant presented last Septem ber, in 
recognition of continued production achieve
m ent. In  congratulating the company, Ad
m iral H . L . Vickery, M aritim e Commis
sioner, said: “ As our fighting forces press for
w ard the advance on Berlin and Tokyo, it 
is m y sincere hope th a t your company will 
continue to  m aintain or b e tte r its production 
record u n til v ictory is achieved.”  T h e  Pitts
b urgh  W orks and th e  A liquippa W orks of 
J&L have both won th e  A rm y-N avy “ E ”  flag 
w ith  star for excellence in W ar production. 

Fiery rivers of steel for war continuously 
pour out of open hearth  and electric furnaces 
and Bessemer converters in the  steel works of 
America in to  heavy cast iron ingot molds, tall 
as a m an. T h e  molds m ay be square, round, 
rectangular or truncated , according to  u lti
m ate shape the steel is to take in rolling and 
finishing mills. Each mold m ay have capacity 
for 5, 10, 1 2 or even I 5 tons of m olten steel. 
As easily as you would handle a bucket of 
w ater, m etal crane operators adroitly  swing 
great, thim ble-shaped ladles full of tons of 
m olten steel over the  row of w aiting ingot 
molds on low cars ( “ buggies” ) in to  which 
the  steel w ill be teem ed.

On the "teeming” platform (see illustra
tio n ) the skilled steel pourer, nozzle setter, 
capper and m etallurgical inspector move into 
action. First the nozzle in bottom of great 
ladle is cleared out, a sharp rod is pushed in, 
stopper handle is raised and steel bursts out in 
a b righ t stream that runs gurgling into the 
mold. W hen m old is filled, the steel pourer 
shuts off the fiery stream and signals crane
man (upper left in illustration) to  move to 
next m old, which he does w ith  skill to p re
vent splashing. T h is  goes on un til the  ladle is 
em pty. From  1 o to 40 ingots are thus teem ed, 
depending upon sizes of molds and ladle.
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pots, m ade to any size, m e  inert or 
n eu tra l to  th e  b a th . T herefore, the  ba th  
rem ains free  of m etallic oxides and  re la
tively pure . Such a pot, operating  b e 
tw een 1450 and  1550 degrees F ahr., m ay 
last 2 to 4 years, th e  only necessary re 
p lacem ent being  the electrodes which 
last 8 to 12 m onths.

If a fuel-fired furnace is used, the 
furnace m ay  be  id led  overnight w ith 
the  contro l instrum ent set a t 1200, just 
above the  m elting poin t of the  bath . 
W ith  this arrangem ent, th e  b a th  next 
m orning m ay be b rough t to the operating 
tem perature  m ore quickly, and  a great 
deal of tim e is saved. O ver the w eekend, 
the  furnace m ay be shut off com pletely, 
and  started  again on M onday.

W h en  an  electrode furnace is used 
w ith  a ceram ic or m etallic pot, the  fu r
nace can b e  id led  overnight and  for the 
w eekend a t 1200 degrees Fahr. The 
bath  can be brough t u p  to tem perature 
in abou t 30 m inutes.

Since the  salt ba th  in tire solidified 
condition is n o t a  conductor of elec
tricity, the  idling tem perature  should be 
just above the m elting point of the bath , 
so th a t it w ould carry enough curren t to 
rem ain liquid. W hen  the  tem perature  is 
set higher, th e  b a th  im m ediately carries 
a  h igher cu rren t and  the tem perature is 
b rought autom atically  to the  desired 
point. If  die salt should be allow ed to 
freeze, it  necessitates m elting enough 
salt be tw een  the  electrodes w ith  a torch, 
to perm it the passage of current. Thus 
it w ill d raw  cu rren t and w ill gradually 
m elt th e  rem ainder of the salt. A suit
ab le  m elting  torch to  start the  ba th  is 
shown in Fig. 1.

H igh-T em perature  Bath: This also is 
a com bination of neu tra l chem icals and 
is liqu id  enough to operate betw een  1800 
and 2350 degrees Fahr. I t  m ay be idled 
overnight and  w eekends a t 1800 degrees. 
Since this is a  com pound w ith  a relative
ly h igh  m elting point, it is strongly sug
gested th a t the b a th  be id led  all the  
tim e (throughout the  w orking week) in
stead of being  shut dow n and  started  
over again from  a cold condition. Be
cause the  action  of im purities is m ore 
critical a t  the  h igh  tem peratures, this 
ba th  should be kep t clean and free from 
contam ination.

As m entioned before, w hen a m etallic 
pot is em ployed a t 1550 degrees F ahr., a 
certain  am ount of oxidation takes place 
and m etallic oxides contam inate the bath. 
This condition is naturally  aggravated 
a t h igh  tem peratures. No m atter w hat 
the na ture  of the  b a th , above 3 p e r cent 
m etallic oxides are bu ilt u p  and  react 
w ith th e  tool being  h ea t trea ted  to p ro 
duce soft skin.

In  o rder to  overcom e this handicap 
and  elim inate the  possibility of decarbur- 
ization during  hardening, a ceram ic pot 
should b e  used  in connection w ith  elec
trodes a t  these h igh  tem peratures. I t  is 
not only n eu tra l to th e  salt b a th  h eated  
therein , b u t elim inates m etallic oxides 
in the  bath . Before m elting a salt ba th  
in a new  ceram ic pot, it  should be  slowly 
p rehea ted  w ith  a diffused flame to rch  and 
aged slowly. This p reh ea t m ay require

4 to  8 hours, the slower and  longer, the 
b e tte r the results w ill be.

W hen the ceramic p o t and  the  elec
trodes placed therein are properly  p re 
heated , the pot is filled to ab ou t one- 
fourth  of its depth w ith the  h igh-tem - 
peratu re  salt, and the torch is ap p lied  to 
m elt a pool betw een the electrodes to 
perm it the passage of current T hen  the 
salt is added slowly as the m elting 
progresses, until the pot is filled w ithin
2 inches of the top.

H igh-speed tools, after preheating, are 
carried into the high-tem perature ba th  
a t a tem perature governed by the an
alysis type of steel. For high speed 
steels of 18-4-1 analysis, the tem perature 
m ay be 2250 to 2325 degrees Fahr.; for 
the  high-speed steels of molybdenum 
type, tem perature may be 2100 to 222o 
degrees. W here the tool is subject to 
shock or impact, the lower tem perature 
of the  range is not only advisable bu t 
generally requisite.

Tim e is very important in the hard
ening of high-speed steel. At such ex
trem ely high tem peratures, the chemical

SUGGESTIONS FO R  HA RDENING 
H IG H -SPEE D  STEEL 

— FU RN A CE OPERATION—
1. Tools shou ld  no t carry su lphura ted  oils w hen 
in tro d u ced  in to  th e  b a th . Sulphur, carried  into 
th e  h ig h -tem p era tu re  b a th  m ay cause p itting  
a n d  any  oil th a t bum s o r cokes on tools m ay 
cause fusion.
2. P yrom eters should  be  checked regularly  fo r 
accuracy . F o r  h igh -tem pera tu re  bath s, rayo- 
tu b e  arran g em en t is ideal.
3 . C o n ta c t o f h igh -speed  steel tools w ith  lead  
o r a lum inum  p a in t is to  be  avo ided  because 
of th e  possib ility  of fusion on tools a t h igh 
tem pera tu res.
4 . A fter th e  quench , tools should  b e  w ashed 
free  o f a ll q u en ch  salt and  com pletely  dry 
b efo re th ey  are  in troduced  in to  tem pering  
sa lt fo r th e  d raw ing  operation .
5. Pots, w h e th e r ceram ic or m etallic, should 
b e  k ep t clean . S eparate  ladles of su itab le  
s ize shou ld  be  p rov ided  fo r each  po t, an d  
th e se  shou ld  be  c leaned  ou t regularly  a t  least 
every  o the r day.
6. T o  p rev en t the rm al shock in  s ta rting  a 
ce ram ic  p o t, d ry  slowly and  carefully  and  
p reh ea t w ith  a torch . I t  is be tte r  to  p reh ea t 
o vern igh t, befo re starting  th e  bath . In  s ta r t
ing  b a th , do n o t use carbon or g raph ite  rods 
to  sho rt across m e ta l electrodes, as this d am 
ages th e  la tte r  and  carbon fragm ents rem ain 
ing  in  b a th  m ay  fuse to  the tools.
7 . P reh ea t an d  h igh -heat baths should  re 
m a in  n eu tra l. Rectifying chem icals should  be 
a d d e d  regu larly  to  p reven t p ittin g  and  de- 
ca rbu riza tion  of tools caused  by  d irt, oil, im 
p u ritie s  o r th e  slow breaking  dow n and  g rad 
u a l decom position  of the  baths.
8 . R easonab le care an d  a tten tion  to  details 
an d  instructions fo r p roper operation  of the  
sa lt-b a th  m e thod  pays handsom e div idends 
O nly  a  few  days are requ ired  to gain  the  
necessary  experience.

reaction takes place a t a terrific speed; 
15 or 20 seconds at low tem peratures 
m ay no t m ean much, bu t a t 2200 de
grees, it  m eans the difference betw een 
success and  failure.

In  tim ing a tool for heat treating in 
the  bath , its maximum dimension should 
alw ays be considered. O ther factors are 
shape of the tool, support a t the cu tting  
edge, type of machine tool to b e  used, 
and type of m aterial to be cut. W ith  
all this, dimension of the tool is th e  
chief consideration in determ ining the

necessary tim e. F o r exam ple> " sajne 
1 4 x  4 x 8 inches w ou ld  require ainely 
tim e as one 14 x 6  x 14 inches, y4_ 
ab o u t 2 m inutes to  h e a t  across 
inch  thickness, o r  m in im um  dimeu ^ 
Again, a tool % -inch in  diam eter, y 
inches long, a n d  a n o th e r tool %-io^ 
d iam eter, by  10 inches long would t  
q u ire  th e  sam e tim e, ab o u t 2Vz m 'nu es 
to h ea t the % -inch ro u n d  m etal.

A ten ta tiv e  tim e schedu le  fo r difter- 
en t m inim um  dim ensions is g iven  in Fig 
2. F o r  any  m inim um  size, th e  approxi
m ate  tim e m ay  be o b tain ed  h ere . Ac
tu a l tim e m ay be slightly  m ore  o r less 
than  th a t ind icated . C alcu la tion  of tim e 
is fu rth e r de lin ea ted  b y  th e  tools show n 
in Figs. 6 and  5:

— Small tool m ark ed  “A ” is Vs-inch 
thick a t m inim um  dim ension, h ence  it 
will requ ire  ab o u t 2 m inu tes to p reh ea t 
and 114 m inutes in  h ig h  h eat.

— T hread  hob  m ark ed  “B ” is 3 /16- 
inch thick and  w ill n eed  a b o u t 2Vz m in
utes in p reheat, 1% m inutes in  h igh  heat.

— H obs m arked  “C ” an d  “D ” are  %- 
inch thick and  w ill take ab o u t 3%  m in 
utes in preheat, 2% m inu tes in  h ig h  heat.

— H ob m arked “E ” is % -in ch  thick 
and needs abou t 6 m inu tes in  preheat 
and 4% m inutes in h igh  h eat.

— T hread hob in F ig. 5, nearly  6 inches 
long and 4 inches outside d iam ete r, has 
a m inim um  dim ension a t  th e  cu tting  
edge of about % -inch a n d  th e  tim e in 
preheat will be  6 m inu tes an d  in  the 
high h eat 4% m inutes.

The tools, a fte r rem ain ing  in  th e  high 
tem perature b a th  for th e  p red eterm in ed  
length of tim e, are rem oved  a n d  carried  
into the quenching bath .

Quenching Bath: This, un like  th e  p re 
heat and  h igh h eat, is an  a lkaline  bath  
m aintained be tw een  1100 a n d  1250 de 
grees Fahr. T he h ig h -speed  tools are 
allowed to rem ain  h e re  long  en o u g h  to 
reach the tem pera tu re  of th e  quench ing  
bath. This m ay m ean  2 or 3 m in u tes  for 
small tools and  5 to 10 m inu tes fo r larger 
tools, b u t this b a th  should  n ev er b e  used 
to keep th e  tools a fte r q u ench ing  fo r  an 
indefinite period , such as V2 to  2  hours, 
or it  w ill im pair tire efficiency a n d  q u a li
ty of the finished tool.

The quenching b a th  serves tw o  p u r
poses: First, it cools th e  tools to  a
lower and  safer tem p era tu re , a t which' 
tiiere is little  danger of scaling; second, 
it helps to w ash aw ay  th e  h igh-speed  
salt dragged and  carried  in to  it. D u e  to 
its chem ical n a tu re , th e  q u en ch  salt 
should no t b e  allow ed  to contam inate 
either the  p reh ea t or h ig h  h e a t baths. 
Hooks or fixtures c a rried  in to  the  quench 
should b e  tho rough ly  w ashed  m coj j  
w ater befo re  th ey  are  used  again in the  
h igh-heat b a th . W h en  the  tools are 
quen ch ed  from  th e  h igh  tem perature in 
to  the quen ch  b a th , a m aterial of h ish  
m elting  p o in t se ttles into the m,,. 1
bath  an d  form s sludge. If
is n o t rem oved  periodically , it wjjj 1 
th e  m eltin g  p o in t, increase viSCOsj. rais® 
seriously in te rfere  w ith  satisfactnr, and 
form ance. Per"

T h e  q uench ing  b a th  may c ,
in a fuel-fired o r e lectrode ated

Umaee, U s _
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A Close Shave For The
U & H ecbûC ÿ'

Forming the recesses of "The W heels of Industry” 
is just another painstaking job that must be ac
curately done to provide grinding w h eels of the 
quality needed  to speed wartime production. Our 
Shaving Department is dedicated to the job of 
trimming the A xis, and getting our country back  
into peacetim e production as soon as possible.

Build ing grinding w h eels just a little better so you  may produce 
needed  materials more quickly is our contribution to victory. Every  
industry needs grinding w h eels for m any operations Sterling  
creates the m eans of so lv ing  troublesome problems incident to cut
ting off, grinding, polishing, sharpening, etc.

H ave you  asked for the services of a Sterling engineer recently?  
Often, n ew  efficiency can be built into your production schedules  
b y  m erely changing over to a w h eel of different grain size, bond, 
structure. Your letter or telegram w ill bring quick assistance at no 
cost or obligation. Try us!

« STERL ING A BRA S I VES  •

Sterlin g  Grinding Wheel Div is io n
O F  T H E  C L E V E L A N D  Q U A R R I E S  C O M P A N Y

T I F F I N ,  O H I O



m g in each case, a m etallic pot. D ue to 
the  n a tu re  of the chem icals involved, a 
quench ing  b a th  cannot b e  used  in  a 
ceram ic pot. T he furnace equ ipm ent 
recom m endations fo r all th ree  baths m ay 
be  briefly review ed.

F o r  a  p ro p er harden ing  setup, a p re 
h eat, h igh  h ea t and  a quenching b a th  
are requ ired . Som etim es two quenching 
baths, one operating  a t 1250 degrees 
F ahr., and  the o ther a t 1000 degrees, 
a re  used, w hich  n o t only helps to pro
duce  cleaner tools b u t seems to enhance 
physical p roperties of the  tools. T he 
h igh -hea t b a th  m ust be  h ea ted  by elec
trodes in a  ceram ic pot, b u t th e  p re 
h ea t and  the  quench  b a th  m ay be heated  
b y  gas, oil or electrodes. F o r  the  p re 
hea t ba th , a ceram ic or m etallic p o t m ay 
be used. In  th e  quench , only a m etallic 
po t can be  used. These th ree  furnaces

m ay be bu ilt separately or com bined as 
one large unit.

W e have, thus far, follow ed th e  course 
of the high-speed steel tool in  process
ing it through the three operations. T he 
tool after remaining in the qu en ch  b a th  
for a few minutes, is taken out. Some 
tools, such as long reamers and broaches, 
are subject to distortion and m ay requ ire  
straightening. This should be done just 
a fter quenching and before cooling to 
room  tem perature. W ith proper h an 
dling  and technique, the salt b a th  otters 
the  ideal m ethod for hardening such tools 
w ith  m inimum distortion, and then  
straightening after hardening and quench
ing. Fig. 3 shows a broach 60 inches 
long, which has been hardened in an 
electrode type furnace and straightened 
just a fte r quenching to within 0.C05- 
inch. As soon as, and not before, the

tool is co ld  enough  to  handle  'Y T j jl0t 
hands, i t  is w ashed  an d  cleaned

T he h e a t trea tm e n t of the high 
steel tool, thus fa r, is partially c_^ecj 
p le ted . In  th e ^ s -q u e n c h e d  and 'vaS 
condition , the  tool is n o t read y  tor . 
ice. To com plete the  h e a t treatm ent, 
it requ ires a  d raw ing  o p eration  to re 
lieve th e  stress m id b rin g  ab o u t the 
sired  stru c tu ra l transform ation . F o r th is 
reason, th e  tool is tem p ered  from  2  to 3 
hours, p re fe rab ly  tw ice, 1 to  lfe  
a t a  tim e a t 1025 to 1050 degrees F ah r. 
In  case of tem p erin g  tw ice , the  tool is 
allow ed to cool to  room  tem p era tu re  b e 
fore tem pering  again. A fter th e  com ple
tion of tem pering, tool is w ash ed  free  of 
tem pering  salt and  m ay  b e  sho t b lasted ; 
then it is ready for final g rin d in g  to  speci
fied dim ensions.

plane along bo th  o f th e  MA axes. In  
other words, any m easurem ents no t in  the  
plane m ust be  p ro jected  to  it. T h u s, to  
find dimension OX in  th e  isom etric  in 
Fig. 1, poin t X is p ro jec ted  to  th e  30- 
degree line a t p o in t Y, w h ich  th en  is 
projected to the isom etric p lan e  a t  Z, 
and distance OX fo u n d  to  b e  eq u iva len t 
to OZ.

T he isometric d raw ing  of a  cross sec
tion of th e  W ebster-B rink ley-designed  
24-inch planetary  capstan-w indlass show n 
in Fig. 2, is an in teresting  instance  of 
such composite work, d ram atiz ing  w ith  
meticulous regard  for d e ta il th e  com pli
cated planetary  m echanism  in  th e  h e a d  as 
well as other features of th e  p iece. P e r
spective is achieved th rough  th is m edium . 
The highlights and  shadow s ad d ed  in  th e  
pencil rendering  give th e  fee lin g  of sub
stance.

D uring the general sk illed-labor short
age w hen m ost of th e  new  em ployes have 
little if any technical tra in ing  a n d  virtua l
ly no experience in  read in g  b lueprin ts, 
the company has fo u n d  th e  isom etric  il
lustration m ethod  especially  valuable.

ISOMETRIC V I E W

Fig. 1 ( L e f t ) — Conventional pres
entation o f a circle at top and 
isometric presentation at bottom. 
Three-dimensional quality is ob
ta ined by  use of 30-degree pro
jection plane. Distances can be  
measured here only in the isomet
ric plane, along axis M N. Thus 
to fin d  O X, X  is projected to Y, 
Y is projected to Z,- distance OX  

being found same as O Z

I S O M E T R I C  DRAWINGS

Fig. 2 (R ig h t)— Completed iso
metric drawing o f capstan-wind
lass has three-dimensional quality  
tha t helps workers visualize rela
tion o f parts, helps speed assem bly  

and  manufacturing work

—help new workers fo grasp job quickly, 
—help old hands in production changes

CONVENTIONAL T O P  V IEW  

A

gun, isometric projections provide the de
signing engineer with a clear, factual pic
tu re  of its intricacies.

In  the  case of new  production sched
ules, this 3-dimensional presentation 
— prelim inary procedure for which is out
lined in Fig. 1— introduces an interesting 
and simple means of putting  across an 
idea in the fastest possible way; that is, 
to draw  the  machine or machine part 
showing top, front and side views simul
taneously, thereby giving a complete p ic
ture a t a glance. This eliminates the 
necessity of trying to  visualize a p a rt in 
three dimensions, as m ust be done w ith 
conventional presentation.

From  the  regular detail or sketch, the 
m ajor axes are laid  out, as shown in Fig. 
1. M N and  AB are center lines on the  
p lan  view  of a conventional presentation 
M N and AB similar center lines on the  
isometric. From  th a t foundation, the 
draw ing is bu ilt up, using a 30-degree 
projection line. The im portant th ing to 
rem em ber is th a t true measurements can 
only be m ade on the lines in the  isometric

ISO M E TR IC  D RA W IN G , the  3- 
dim ensional reproduction  of objects on a 
single plane, fulfills three im portant serv
ices for W ebster-B rinkley Co. of Seattle, 
W ash., in  a id ing  this b u ild e r of m arine 
m achinery to  step up  production  for the 
U nited  States N avy and  M aritim e Com
mission. W ith  this type  of illustration, 
even an extraordinarily com plicated d raw 
ing can b e  readily in terpreted  w ithout 
technical know ledge; isom etric drawings 
of parts, assem blies an d  m ajor subas
sem blies are well ad ap ted  for reproduction 
in photographs of any size to be  used in 
instruction books and  on th e  assembly 
line; an d  w here design changes a re  called 
for before production  of a p roduct is be-

B
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10%  o f the to ta l m achine to o l ittv , 
m e a t— in  keeping w ith  increased o u lf 
sfcThe cost of m achine tools is in! 
nificant in te rm s  of the ir p ro d u c t  
pow er . . . from  1927 to  1937, acco 
ing  to  census reports, A m erican mai 
facturers had  only a to ta l o f abou t . 
invested yearly in  m achine tools 
ra tio  to  a to ta l v o lu m e  of 9 b i l l i  
do llars ' w orth  o f p roduction  an n u a

f t  Industrial lo r  — the constat 
increasing o u tpu t per m an-hour eq 
to  approxim ately 50%  every 10 yet

^ P ro d u c tio n  m ethods — developed in  
w artim e  — increase m an-hou r o u tp u t;  
p en t-up  buy ing  pow er — released in 
peacetim e — dem ands increased p ro 
duction .
¡HThe ra te  of 2V2%  increase per year 
o u tp u t p e r m an-hour, established by a 
12 year record  of ind u stria l p roduction , 
can be expected to  reach  a t least 4%  
per year —- com pounded . 
^ M an u fac tu re rs  m ust set a goal o f 50%  
increased  o u tp u t per m an -hou r every 
10 years — to  m ain ta in  a h igh  level

: na tio n a l p rosperity  and  achieve its 
méfies in  term s o f  security of jobs and 
ages fo r th e  greatest num ber o f w ork
's and  th e  volum e p roduction  o f m ore 
iods fo r m ore people a t  low est cost. 

M achine tools — the m ost m odern, 
ost efficient — are  recognized as the 
ost effective im plem ents o f mass pro- 
action and  increased o u tp u t at low est 
jst — b u t only con tinual replacem ents 
ith  th e  new est and  finest m achine tools 
isures fu ll productive capacity. Such  
placem ents yearly shou ld  be equal to

K eeping the Business G yroscope B alanced  Is A ll a N a tter  of ! •  ]
Remember the gyroscope you had as a kid. Y ou gave it a flip with 
a b it of string and there it stood spinning and gracefully balanced. 
As it lost its spinning momentum it began to  wobble, and finally, 
as its m otion was spent, i t  just keeled over.
T hat toy gyroscope symbolizes an im portant principle in the making 
and selling of goods. W hen we are able to  produce more at lower 
cost we sell more. W hen mechanical refrigerators cost about $400, 
they sold a t the ra te  of 50,000 a year. W hen lowered production 
costs brought the price dow n to  around $ 160.00, a m illion and a 
half w ere sold every year. Increased sales call for increased p ro 
duction and increased production means m ore jobs. M ore jobs and 
wages, in turn , contribute to  m aking m ore sales possible and those, 
in turn, mean even greater production a t still low er costs. As long 
as nothing disturbs the cycle the wheels of business and industry 
keep spinning in balance, like the gyroscope.
T o  produce more at low er cost calls for increased output per man- 
hour. America’s industrial greatness was founded on the fact that

we were able to increase our output per man-hour progressiv 
through the years.
In fact, we have established a national industrial par — a constat) 
increasing output per man-hour equal to approximately 50% ev 
10 years. O ur ability to maintain o r excel this industrial p ar s 
our level of national prosperity.
T o  increase output — to  make better products at lower cost 
demands production engineering skill, implemented w ith the b 
and most m odern machine tools.
Machine tool productive power today is one-third to  one-h 
greater than it was in 1939. T heir increased effectiveness sprii 
from vastly improved design and performance, rather than sh 
numbers in use. Only with the most m odern machine tools can : 
manufacturer hope to compete successfully over a period of ye 
— make workers’ jobs safer — more productive — more seci 
in  the postwar days to  come.

d iet'd  A U  S W  t&e BUY MORE BONDS
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Complete systems 
or single fittings • • • 

Crane meets every piping need
n e u e r
VALves

f l T T h Pre
fabricated  

fu e l  oil 
conditioning 
unit—piping 
fro m  Crane

One Source of Supply • • . 
One Responsibility for M aterials
In buying day-to-day piping needs—or when 
you’re planning complete new systems—the ben
efits of single source supply can be yours. Crane 
supplies everything for piping—valves, fittings, 
pipe, and all accessories—as indicated by the 
installation above. And where can you expect 
more complete selection than in the world’s larg
est line of flow-control equipment for every service.

Ordering—handlingparts stocks—maintenance 
—all these operations are simplified when you 
Crane equip. More important, one responsibil
ity for quality and craftsmanship of piping ma
terials is a primary aid to good installation. Crane 
meets that responsibility with 89 years of man
ufacturing experience.

CRANE CO., 836 S. Michigan Ave., Chicago, 111.

STANDARD 
IRON BODY 

WEDGE GATE 
VALVES

The f

One Standard of Q u ality  . . .
Because there is adequate quality in every part, the 
w o e  system is thoroughly dependable when it’s Crane 
equipped. Such quality is typified by Crane Iron Body 
Gate Valve design: Strong body sections resist severest 
line strains. Straight-through ports give streamline 
flow. A deeper stuffing box lengthens packing ]jfe 
Extra long guides keep disc travel true, while balanced 
stem design maintains smooth and positive operation

VALVES • FITTINGS • P|pE 
PLUMBING • HEATING • Pijf̂ p

v u s



By C. F. H O FFM A N *
Superintendent, Blast Furnaces 

Bethlehem Steel Co . 
Sparrows Point, Md.

J a d f 'f u 'i’u d v t a c e

"fé ÿ S i / f o û  A

cooled by efficient coil system

■tea

BLAST FU R N A C ES at Sparrows Point 
are equ ipped  w ith  hearth  jackets of two 
complete rings, one on top  of the  other 
of all-w elded construction. E ach  ring is 
made up  of six p lates of equal w idth and 
height, all 2 inches thick except the two 
plates in th e  tap  hole area  w hich are 
2% inches thick. T he rings are erected 
in such a m anner th a t the vertical joints 
of th e  top  and  bottom  rings are offset 
12 inches in the same direction. See 
illustration above.

All vertical joints are 45 degrees 
double V -butt joints, having a 5 /32-inch  
gap prior to welding. T he horizontal 
joint is a 45-degree double bevel, bu tting  
the square  edge of the top  of the bottom  
ring. This joint also has a 5 /32-inch 
gap prior to  welding.

T he entire hearth  area except the  tap  
hole section is cooled by m eans of cast- 
iron staves w ith  a U -bend  m ade u p  of

Severe erosion of brickwork beneath iron notch occurs when 
cast-iron segments with cast-in pipes are employed for cooling. 
Condition is eliminated by installing jackets and coolers in well 
and then driving bottom blocks, carefully sized and properly 

cut and ground, into position

“P resen te d  b e fo re  E a ste rn  S tates B last F u r 
nace a n d  C oke O ven  A ssociation , P ittsb u rg h .

NOTE

lV2-inch extra-heavy pipe, cast in. The 
staves are 14 feet 8 inches long, 16% 
inches w ide and  3% inches thick, as 
shown below , left.

In  the construction formerly used, the 
tap  hole area was also cooled by  m eans 
of a cast-iron segm ent w ith cast-in pipes. 
After blowing out, the most severe ero
sion of the brickwork in the  hearth  was 
always found underneath the  tap  hole. In 
several instances w here the  m olten iron 
h it the  coolers it followed around for 
some distance, thereby elim inating much 
of the  cooling in the  tap  hole area. It was 
thought th a t this could be avoided by 
having a refractory, ra ther than  m etal, 
betw een the  cooling coils. This led to the 
present construction which consists of

HEARTH COOLERS AT IRON NOTCH

TOP OF HEARTH JACKET

: A IL  E D G E S  T O  BE  CAST  
 S T R A IG H T  A N D  S M O O T H

five U-bends m ade up of 2%-inch double, 
extra-heavy seamless tubes, the center
lines of which lie in a p lane parallel to 
the interior surface of the furnace hearth  
jacket.

Coils (below, center and  right) hav
ing a m inimum spread of 4 feet 11 inches, 
are installed symmetrically about the  ver
tical centerline of the  tap  hole. Another 
advantage of this type of cooling is, that 
there is only one joint betw een the brick
work and the  cooling m edium , instead of 
two as in the  form er construction. This

SET P IPE IN A M IXTUOE 
OF 5 0 %  FIRE CLAY & 
T 5 %  PORTLAND CEMENT

DETAIL H DETAIL G 

DETAIL FOR ENDS

i s " e x .  h v y . N IPPLE-W ELD ED  
T Ö t i "  DBL. EX . HVY. P IP E

\'z" P IPE  TH R EA D
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decreases th e  resistance to the  flow of 
h eat to the cooling m edium .

Jackets and  the  coolers are supported 
on a th ird -quality  brick wall which 
forms a well 36 inches deep, the  inside 
d iam eter of which is 72 inches less than 
the  inside d iam eter of the jacket. The 
well is laid up with bottom  blocks of 
hearth  and bosh quality, 4Vz x 9 x 18 
inches, carefully sized, cu t and ground 
to a proper fit around th e  circum ference 
so that they m ust be  driven in to  position, 
as shown a t right.

Above this well are laid  six addi
tional courses of bottom blocks, w hich 
also are cu t and ground to a p roper fit 
w here they  m eet the hearth  staves. All

bottom  blocks a re  laid  °P ¡uade w ltn
9-inch face  a n d  all joints is com-
a fire clay w ash. As e a c h  c° cooling
p leted , any  space b e tv e ^  a grout
staves an d  th e  jacket is oii nt mixture.
o f a 1 :1  fireclay-portland , portable
T h e  surface is also groa°h ^ t s  a n d  pre- 
g rinders to elim inate Wg'“ £or (¿g  nex( 
sen t a sm ooth, level suna
course. 0f all courses

To p rev en t th e  jo®»* vertical p k n  
from  ly ing  m  a comD101 i- ^  ~
the  cen ter line  of e a c h  succeedm g course
is ro ta ted  45  degrees. , I

T he h earth  w all is laid  u p  w ith  stand
a rd  9 an d  13%-inch s tra ig h t and  key 
bricks of h earth  and  bosh quality .

IN D U C T IO N  HEATING, employed 
in com bination w ith an automatically 
controlled spinner, has aided produc
tion  of 250 and 500-pound bomb 
casings a t W heeling Steel Corp. Applying 
a production fine technique to the shap
ing of casings, the company placed a 
batte ry  of 200-kilowatt 3000-cycle Tocco 
Jr. induction heating machines, m anu
factu red  by the Ohio Crankshaft Co., 
C leveland, near the spinners, thereby 
m aking a 2-stage operation cu t of 
w ork w hich previously required 10 
steps by other methods. The procedure 
is here briefly described:

B oth casings are m ade of plain car
bon steel pipe, the outside diameter of 
the  pieces being approximately 11 inches 
for th e  250-pound casing and 15 inches 
for the larger one. After being cut to 
length , they  are rolled onto gravity con
veyors to be transported  to the heaters. 
E ach  of the  Tocco heating units is a
2-station m achine m ade to operate on 
a 400-volt hookup, w ith push-button 
control panel conveniently located a t hip 
level beside the  fixtures controlling each 
station. I t  is equ ipped  w ith inductors 
designed especially for ordnance work 
w ith  w ater-cooled coils having a diam 
eter sufficient to  give 14-inch clearance 
betw een m etal and  coil.

CASINGS “ R O L L ”
after large fabricator com

bines induction heating and  

automatic spinning to re
duce steps in production of 

ordnance items

In  heating the  sm aller casing prior to 
the  nosing operation, a tem pera tu re  of 
2000 degrees Fahr. is reached  an d  held  
for 2 m inutes and  15 seconds. T em pera
ture required for the  500 p ounder is 2200 
degrees Fahr., w hile  th e  h eating  cycle 
is just 4 m inutes and  20 seconds. H igh 
heat is confined to  th e  specified area on 
the pipe, m aking it possible for the oper
ators to handle  the  casings from inductor 
to  spinner w ithout tongs. After the nose 
has been spun, the  casing is again lifted

to the  grav ity  conveyor w h ich  takes it 
to  th e  nex t h e a tin g  u n it  fo r  tailing 
operation , going th ro u g h  a cooling com
p a rtm en t enrou te . H ea tin g  cycle fo r the 
ta il is only 90  seconds in th e  case of the 
sm aller bom b; th e  ta il o f th e  500 
p o u n d e r is h ea ted  to  re q u ire d  tem pera- 
tru e  in  3 m inutes and  15 seconds. First 
p hase of this second operation  in  case 
fo rm ing  is shown in accom panying  photo. 
O perato r has just rem oved a  casing  from 
th e  inductor. A second aerial egg  is heat
ing, while in th e  back g ro u n d  can  be 
seen a th ird  case ready  a t  th e  en d  of the 
gravity  conveyor. A fter hea tin g , ta il areas 
a re  spun into tru n ca ted  cones w ith  ends 
open.

“Results are exceeding those w hich  
other m ethods originally  considered  
would have given us,” sta tes A ndrew  
Toth, bom b p lan t supervisor. “T h ere  is 
no waste of fuel or heat. T h is m akes 
working conditions c lean er a n d  m any 
tim es cooler. O ver a n d  above  th a t,  we 
get greater uniform ity  of h e a t in  the 
casings.”

Five-hundred-pound bom b casings being heated prior to  tail sp inn ing  A  cas
ing here has been rem oved from  the inductor. N ote  absence o f tongs though  
tail has been heated to over 2000 degrees. Second case is heating w hile  in th e  

background can be seen a third ready at the  end  o f th e  gravity  conveyor

IRON NOTCH COURSE GOVERNS A LL  O T H ER S  
STRADDLE t  OF IRON NOTCH FOR TA P COURSE. 
SUCCEEDING COURSES BELOW TO ROTATE 4 5 °  

H EA R TH  BLOCKS ¿ ¿ 'X 9 ' X i8 '

NOTCH COURSE
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PENNSALT CLEANER EC-IO
REO. U.S. RAT. OFF.

A PRODUCT OF RESEARCH
Tliis new organic type cleaner employs a new 
money-saving principle. It actually removes 
soil which alkaline cleaners won’t budge in 
the short time present high production sched
ules allow. Drawing, polishing and buffing 
compounds as well as lubricants and cutting 
oils are removed in a single operation. It is 
particularly effective as a precleaner before 
electroplating.

Put Pennsalt EC-10 to work for you. For further in
formation write our Special Chemicals Division. 
Address Dept. S,

PENNSALT EC-10 was designed for two 
types of cleaning •/
1 . DIP CLEANING: Removes deposits by first saturating 
the soil, which is then burst off by the surface emulsion 
action of the rinsing operation. When rinsed and dried, 
parts are ready for painting or—with an added alkaline 
dip and rinse—ready for plating. Eliminates hand-scrub
bing, keeps excess oils from contaminating alkaline 
cleaners, inhibits rusting between operations and dras
tically reduces cleaning time.

2 .  SPRAY WASHING: Can be used in conjunction with 
water in a spray power-washer or pressure gun. A very 
small quantity of EC-10, when added to water, forms an 
effective spray cleaning medium.

WHITEMARSH RESEARCH 
LABORATORIES

In our new Research and Development 
Laboratories near Philadelphia one 
group of chemists and engineers will 
devote its entire activities to new and  
improved products and processes for 
the metal finishing and allied industries.

P E N N S Y L V A N I A  . S A L T
M A N  U / f l A  T U R I N G  C cA a P A N Y

lJLa ~
1000 WIDENER BUILDING, PHILADELPHIA 7 r PA.

Now York • Chicago • St. Louis • Pittsburgh • Minneapolis • Wyandotte • Tacoma

« A P f l A P ,  C H F M I C A L S  D I V I S I O N  PRODUCTS: Orthosil* and other Sodium Silicates • Pennsalt Cleaners — acid, alkali and organ
l« « n k r > W n - |» t i - i e i H  . O VtUBinW'lUlT W. ements —  acid and alkali-proof (Asplit, Causplit, Penchlor)* •  Pennsalt LF-42 —  lead plating solution •  Penns«
one a w — ti rade * Pennsalt Fluoride Fluxes • Pennsalt PM-40 — o d d  pickling inhibitor • Pennpoint —  acid-proof pc!
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Is Speeded by Newly Developed Continuous Lines

PR O D U C T IO N  of light arm orplate for 
m echanized equipm ent, gun m ounts and 
o ther m ilitary equipm ent has been great
ly facilitated  through the application of 
straight-line production m ethods and 
m odem  equipm ent in th e  Fall Creek 
O rdnance P lan t operated  by E . C. At
kins & Co., Indianapolis, w hich w ent into 
operation late  in ’43.

In  W orld  W ar I, th e  sawm akers were 
called upon  to aid  in producing arm or
plate since th e  problem s and  skills in
volved w ere akin to  those in  m aking 
saws. W ell-know n sawm akers again are 
prom inently in the p ictu re  bu t, in this 
war, there  has been added  th e  com plica
tion of volum e production arising ou t of 
the  necessity to produce tens of thou
sands of arm ored vehicles needed  to beat 
the  Axis legions.

Fabrication and  trea tm en t of armor-

plate is extremely difficult due to the 
character of the m aterial and the ex
trem ely close tolerances which m ust be 
m et in m aking all parts interchangeable 
and close-fitting for welding. However, 
so well have these problems been licked 
in the Atkins ordnance p lant that pro
duction of fully machined, heat-treated 
parts now is on a basis previously thought 
impossible.

T he “raw ” m aterial, hot-rolled armor 
quality steel, arrives a t the  unloading 
platform s in the  south end of the plant 
from a num ber of m idwestem  plate mills 
in standard  sizes and in thicknesses rang
ing from 3 /1 6  to 7/8-inch. E ach piece 
of steel carries a heat num ber which 
imm ediately identifies it w ith heats which 
have m et the ballistic requirem ents set 
up  by  the Ordnance Departm ent.

T he m aterial then is cut to size prior

Fig. 1— C ontinuous roiler-hearth  
armorplate hardening fu rn a ce  in 
the plant o f E . C. A tk in s  & Co., 
Indianapolis. P late is loaded  on 
charging table in  extrem e back
ground and em erges at exit side  
in foreground ready fo r  pressure- 

quenching

to heat treatm ent, tw o a lte rn a te  m ethods 
being em ployed, flam e cu ttin g  and  shear
ing. Some flam e cu ttin g  also is done fol
lowing heat trea tm en t, especially  w here 
dimensional requ irem en ts a re  extrem ely 
rigid for sections w hich  w ill subsequently  
be welded. I t m ay be  exp lained  th a t  the 
effects of flam e cu ttin g  are n o t dele
terious because th e  h ea t-a ffec ted  zone is 
not m aterially d iffe ren t th an  th a t  from 
the welding operation  itself.

Most parts are odd-sh ap ed  as m ay  be 
expected w hen it is considered  th a t  tanks 
and arm ored vehicles m u st have  side 
plates, doors, hull assem blies, superstruc
tures, hood panels, w indsh ie lds, track 
housings, louvres, gun arm or, b a tte ry  box 
covers and sides along w ith  num erous 
other parts, all of w hich  m u st f it  precise
ly in the assem bly p lan ts to  w h ich  they 
are subsequently  sh ipped.

AH of these pieces req u ire  consider
able m achine w ork, includ ing  drilling, 
boring, m illing an d  grinding. T he la tter 
operation is p e rfo rm ed  invariably follow-

Fig. 2— Controls fo r both th e  
hardening furnace and  the p res 
sure q u en ch  system  are centralized  
in  th is p u lp it. Spray arrangernent 
show n im m ed ia te ly  in  fcQcj, 
p u lp it is located betw een  the ho ' 
ening and  tem pering  furnaces T " 
similar u n it is used  f 0r Cool/
a fter th e  arm orplate le,

tem pering  furnace
‘aves the
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B e c a u s e  th e y  m e e t  t h o s e  i m p o r t a n t  r e q u i r e 
m e n t s  o f  l o w  c o s t ,  h i g h  s p e e d ,  q u a l i t y  s t e e l  
p r o d u c t i o n ,  C o n t i n e n t a l  R o l l s  a r e  t h e  c h o i c e  
o f  m i l l  o p e r a t o r s  e v e r y w h e r e .  C o n t i n e n t a l  
R o l l s  r e f l e c t  t h e  e n g i n e e r i n g  s k i l l  o f  f in e  
d e s i g n  c o m b i n e d  w i t h  h i g h e s t  m a n u f a c t u r 
i n g  c r a f t s m a n s h i p  t o  a c h i e v e  r o l l  p e r f e c t i o n .

C o n t in e n t a l  o f f e r s  a  r e a d y  s o l u t i o n  t o  
y o u r  r o l l  p r o b l e m ,  n o  m a t t e r  w h a t  i t  m a y  

* w i t h  s t r u c t u r a l  r o l l s  d e s i g n e d  t o  r o l l

t h e  s i m p l e s t  o r m o s t  i n t r i c a t e  s h a p e s ,  ~  
h o t  a n d  c o l d  s t r i p  m i l l  r o l l s  m a d e  t o  r o l l  
p l a t e  o r  h i g h  q u a l i t y ,  s a t i n  s m r, „  u 
s t e e l .  N e x t  t i m e  s p e c i f y  C o n t i n e n  \  -St,n P  
w i s e  c h o i c e .  , n ^ t a l - , t ’s  a

I n  a d d i t i o n ,  C o n t i n e n t a l  m 
C a r b o n  a n d  A l l o y  S t e e l  Ca "anufactures 
a n d  b u i l d s  c o m p l e t e  m i l l s ,  m j[, 8 > designs 
a n d  s p e c i a l  m a c h i n e r y .  Contj„e) ecl u i p m e n t  
& M achine Company, Chicag0 " '“i Foundry 

' Pittsburgh

Co n t in e n t a l  Fo u n d r y  M a c h in e

C H I C A G O  • P I T T S B U R G H



S J im Ue3 t  ■

ing heat trea tm en t b u t th e  first two may 
take p lace e ither before or after, depend
ing upon dim ensional requirem ents as in 
the case of flam e-cut edges. Milling in
variably is done p rio r to heat treatm ent. 
As a sidelight on tools, it  m ay be poin ted  
out th a t the  com pany used chrom ium - 
plated drills for a tim e bu t now  has 
standardized on a h igh-speed steel.

W hile the  m ost efficient types of m a
chine tools are em ployed in the  m achin
ing operations, innovations in h eat-trea t
ing m ethods undoubtedly  have contrib
uted most to the  increase in production. 
No “green” straightening is done before 
heat treatm ent as is necessary in other 
types of operations. T he type of armor- 
plate p roduced by the heat-treatm ent 
cycles described here is know n as homo- 

j geneous, m eaning th a t it is hardened  all 
I the way through and  no t just on th e  sur

face as is some arm orplate.
T he heat-treating  departm en t has 

three lines, the  first tw o of w hich are 
identical and will be  described in detail. 
Each of these first tw o lines has, in se
quence, a 40-foot hardening furnace, a 
pressure quench  system, draw ing or tem 
pering furnace, a second pressure-quench 
system identical w ith the  first, and neces
sary charging and  discharging roll tables 
for com plete m echanical h a n d l i n g  
through all stations.

The th ird  line differs only from the 
first in th a t standard  spray quench  booths 
are substitu ted  for the  pressure quench 
for the reason th a t pieces form ed to 
shape are handled . T he pressure-quench 
system could not be  used unless special 
holding fixtures were constructed for 
each shape and  this is im practical due to 
the m any types handled. Surprisingly 
little distortion of the sprayed, ben t pieces 
results although all requ ire  straightening 
to form  on press brakes. All three lines

w ere constructed  by  the D rever Co., 
Philadelphia.

T he tem pering  furnaces have a capa
city of 50,000 to 70,000 pounds of arm or
p late p er 24 hours depending upon size 
and  shape of the m aterial and a top tem 
peratu re  ra ting  of 1650 degrees Fahr. 
W orking cham ber is 39 feet and 9 inches 
long by 6 feet wide w ith 12 inches 
clearance above th e  rolls. The furnace 
shells are of heavy steel p late braced by 
channel buckstays tied across the  top by 
channels and  gusset plates. Interior 
walls are insulated w ith 9 inches of 2500 
degrees Fahr. insulating refractory brick 
backed up  by 2 inches of block insula
tion.

H eat is supplied by 13 return-type 
com bustion cham bers, a gas burner fir
ing into th e  end  of each. T he hot gases 
thus pass across the furnace and return 
to the firing side of the cham ber and 
then  are fu rther utilized by passing them 
into the heating  cham ber of the  furnace 
above the  m aterial being treated.

Rolls Amply Pow ered

T he furnaces are provided w ith a 
charging roller tab le 14 feet 3 inches 
long w ith 3y2-inch solid steel rollers set 
on 9-inch centers and equipped  with 
self-aligning antifriction bearings. T he 
charging tab le  and  the  furnace rolls, 
which are 5% inches in diam eter, are 
driven by a 3-horsepower 60-cycle
3-phase 440-volt m otor through a gear 
reduction and  variable speed drive. Rolls 
in the  last 12 feet of the  furnace also

are equipped with a 3-horsepower 230- 
volt direct-current variable-speed drive to 
perm it an increase to 60 feet per m inute 
and m aking for fast discharge from the 
furnace.

Furnace tem perature control is d i
vided into four zones, m aking it possible 
to bring the steel progressively up  to the 
desired heat. Each zone is provided 
with a Brown indicating potentiom eter- 
type controller and a 4-point tem perature 
recorder for checking purposes. As a 
safety m easure, two thermocouples are 
provided for each control instrument. 
Four m otor-operated 3-position A.T.C. 
control valves regulate the air and gas 
supply. Artificial gas is used mixed 
w ith air supplied by a m otor-driven 
blower. O perating costs are exceedingly 
low.

All control instruments, the  controller 
for the furnace runout table and the start
ing sw itch for the main furnace drive 
are all m ounted on a pulpit adjacent to 
the discharge end of furnace and in front 
of the pressure quench system. This 
same pu lp it also serves as the mounting 
for a push-button switch for operating the 
discharge door hoist, a push button for 
operating the air blower, a time clock 
w ith an alarm and reset feature to per
m it tim ing of the  quenching operation, 
a quench tank w ater valve and a valve 
for operating the hydraulic mechanism 
of the quenching press.

The steel comes out of the furnace at 
a predeterm ined hardening tem perature 
w hich is dependent upon the type of

Fig. 3— Details o f pressure-quench spray equipm ent. Overhead manifolds sup
ply quenching water to the upper or stationary platen just above the  roller 
table. A  similar platen is forced up betw een the  rolls hydraulically to hold the  
steel w hile it is being quenched. N ote lugs extending dow n from  upper platen. 
The plate is held betw een these and a similar set w hich rise from  the  lower 

platen. Lugs afford clearance necessary for the  spray jets



steel being  processed an d  its thickness. 
Rate a t w hich  the  m aterial is fed through 
the  furnace also depends on these factors. 
T he steel em erges from  the furnace p e r
fectly flat a lthough it  m ay have been 
w arped w hen it arrived from the  mills. 
T his flattening process is a ttrib u ted  to 
the slight w orking given the  steel as it 
passes from  roll to roll a t high  tem pera
ture.

T he furnace is loaded so th a t one 
“p laten-fu ll” of steel will reach the  12- 
foot speed-up section of the  hardening 
furnace roller tab le a t the same tim e for 
transfer to the  pressure quench system.

T he pressure quench system consists 
essentially of a spray booth equipped 
w ith a roller h earth  conveyor for con
veying the  m aterial into and out of the 
quenching area and  a press for holding 
the p late  during  the  quenching process.

T he spray booth is of steel p late  con
struction reinforced w ith structural m em 
bers m ounted  across the  w idth of the 
booth. T he quenching press itself com
prises an u p per stationary platen  with 
projecting lugs against w hich the plate 
is pressed. T he lower platen  is m ounted 
on a m oving platform  w hich is actuated 
by  a hydraulic  cylinder supplied from a 
self-contained m otor-operated hydraulic 
system. T he hollow castings which com
prise the  platens are supplied w ith water 
under pressure which is forced out direct
ly on the work through m ultiple spray 
nozzles drilled in th e  castings.

Pressure P latens R educe D istortion

T he m aterial is conveyed into and out 
of the  quenching area by independently 
driven m otorized conveyor, rolls of which 
also are on 9-inch centers. Length  of 
the tab le  betw een the  end of the harden
ing furnace and the  quench is 5 feet 3 
inches. Q uenching area is 14 feet 3 
inches or approxim ately the  same as the 
fast-discharge area of the  hardening fu r
nace. T he discharge table extending to 
the recirculating tem pering furnace next 
in line is 15 feet long.

T he tab le  betw een the hardening fu r
nace and the spray booth and the table 
betw een the  spray booth and the tem 
pering  furnace are driven by a 3-horse
pow er 230-volt d irect-current variable- 
speed m otor w ith a reverse drive. For 
the purpose of caring for all possible 
contingencies, the quench and auxiliary 
tables are arranged for connection 
through clutches to the  tem pering fu r
nace drive and to the runout drive of 
the hardening furnace. The quench 
drive, therefore, m ay be operated  as a 
separate un it or synchronized w ith the 
furnace drives.

F low  of w ater to the spray nozzles is 
controlled by two air-operated  diaphragm  
type reverse acting valves. F low  of air 
to the  valve diaphragm s is regulated by 
two 3-way solenoid valves actuated  by a 
push bu tton  on the  control pulpit.

T he sequence of operations is as fol
lows: W hen  a platen-fu ll of steel
reaches the  fast discharge end  of the  
hardening furnace, the  operator transfers 
it  to th e  correct position betw een the 
two quench  platens; th e  low er platen  
lifts it from  the rolls and  presses it

against the upper p laten; the ------- . .
turned on spraying both  sides of the 
plate for an average of ab o u t one m in 
ute- the lower platen  w ithdraw s and  the  
steel is discharged and ready  for fu r
ther treatm ent in the tem pering  furnace.

Time in the quench varies greatly, de- 
nending upon the gage of the p la te  and  
3 ? analyst of the steel. The im portant
feature of the platen-type pressure 
quench is that it holds the p late m  a 
horizontal plane while it is being chilled 
through the critical zone. This prevents 
the distortion ordinarily resulting ron 
die many stresses and apparent m the 
warping of steel not so held. Apparently 
all that is required is sufficient pressure 
to hold the plate, pressures employed by 
Atkins being about 60 to 70 pounds per 
square inch of platen contact area.

T he continuous roller-hearth tem per
ing or drawing furnace is of the recircu-

Dial Indicator for 
Hand Turret Lathe

Addition of a dial indicator to 
the carriage of a hand turret lathe, 
enabling the operator to run the 
carriage to the correct testing, ad
just the stop and set the dial indi
cator to zero has resulted in savings 
per machine which may amount 
annually to 225 hours each of 
machine and man-hours at General 
E lectric Co.’s Fort W ayne, Ind., 
works.

Forem an Norman Bender of the

Fort W ayne Works suggested the 
idea diagramm ed above because he 
saw that the ‘ touch” of different 
operators varied and the regular 
machine stop would have to be 
reset by trial and error to suit each 
operator before good pieces could 
be obtained. Such guesswork re- 

in spoiling of about 
i960 pounds of close limits for all 
operators regardless of differences 
in touch.

lating type with the same tonnage ca
pacity as the hardening furnace b u t w ith 
a maximum tem perature rating of 1250 

egrees Fahr. The working cham ber is 
6 feet wide and 40 feet long w ith 12- 
m ch clearance above the rolls. T he 
furnace is heated by two recirculating- 
type air heaters m ounted on top  of the  
structure. Each heater has separately 
fired combustion cham bers equ ipped
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a 7900-foot-per-m inute  ian cir* gO-cycle
10-horsepow er 440-volt 3-phase 
m otor th rough  a  V-belt. . je steel

T he fu rn ace  has an  oidsl ^  L j^ 
casing w ith  a  m inim um  Re
inches of brick  an d  block msula ^  
frac to ry-hned  ducts fo r d istn  .
th e  h o t air are lo ca ted  above £ ' ,
nace arch and  are  equ ippe , 1
dam pers fo r m anually  controlling 
bu tion  of air. A long itud inal duct runs 
u n d e r the  fum ace  rolls, restin g  on trie 
bottom  brickw ork of th e  fu rnace .

F u m a ce  rolls and  also ro lls  of the 
tem pering  fu rnace  d ischarge tab le  are 
driven by a 10-horsepow er 440-volt 3- 
phase 60-cycle m oto r th ro u g h  a gear re 
duction and  variab le  sp eed  drive con
trolled by a push  b u tto n  o p e ra ted  from  a 
sm aller control p u lp it a t  th e  exit side of 
the  fum ace.

T em perature  con tro l is e ffected  by  a 
2 -zone control, one b e in g  eq u ip p e d  w ith 
an indicating con tro ller an d  th e  other 
w ith a con tro ller-reco rder. B oth  are  of 
the  po tentiom eter ty p e  an d  a c tu a te  a» 
autom atic 3-position con tro l valve  m ech 
anism for regu lating  th e  a ir flow to  th e  
burners. T he con tro l in strum en ts, push  
buttons for the  a ir b lo w er an d  fan  m o
tors and the  m otors fo r th e  fu m ac e  drive 
mechanism  all are m o u n ted  on the 
smaller pu lp it m en tioned  above.

Purpose of the  second fu rn ace  is to 
tem per the steel to  dev elo p  m axim um  
ductility, ballistic p ro p erties  an d  resist
ance to shock. T he m ate ria l, of course, 
is extremely h a rd  an d  b rittle  a fte r  th e  
first heating  and  q u en ch in g  operation . 
T em peratures and  tim e cycles em ployed 
in the tem pering  operation  can n o t b e  
disclosed fo r m ilitary  reasons b u t the  
same variables are en co u n tered  as in 
the harden ing  operation .

Pressure Q uenched  fo r C ooling

After the  steel passes th ro u g h  th e  tem 
pering fum ace, it  is again pressure 
quenched in eq u ip m en t p recise ly  dup li
cating th a t previously described . In  th is 
case, how ever, th e  pressure  q u en ch  is 
used principally  fo r th e  pu rp o se  of cool
ing the p late so th a t it m ay  b e  handled  
imm ediately. At the  end  of th e  fum ace  
line, the steel is checked fo r brinell 
hardness and then is read y  fo r any  fu r
ther straightening th a t is necessary 
which is done on brake presses. A stound
ing as it m ay seem, in h an d lin g  th is type 
of m aterial some pieces req u ire  no  fu r
ther straightening w hatsoever and  the 
overall reduction  stra igh ten ing  is close 
to 75 p e r cent. T h is avoidance of dis
tortion  can be  c red ited  to  the pressure 
p latens w hich  h o ld  th e  p late flat while 
being  quenched .

A tkins finds th a t some pjeces C£mno( 
be  h e ld  flat w ith  th e  pressure q u e n ch 
nor can  they  be  flattened on brake Dresses 
for th e  reason th a t some pieces 
equal in  len g th  from  edge to J"6 Un" 
they  com e from  th e  mills. Thj ° e as 
tion  is overcom e on a rire tch er-r\i° 0 j ’ 
signed by  A tkins w hich  emp]ov r  d e" 
narrow  crow ned roll w ith  the fl 3 Very 

( Please turn to Page j g J / ’ree
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Sup p orting  a T an k ’s A tta c k s  . •. 
Speeding  a L o ck e r’s Schedule

Its r o a r i n g  g u n s  . . .  its quick starts and 
sudden stops . . .  i t s ' steep climbs and 
thudding drops . . .  all combine to  give a 
tank  a beating no other vehicle is asked 
to  take. Its bolts and nuts must be made 
of rugged stuff . . . tough  m etal, strong 
heads, sturdy threads . . . subjected to  
scrupulous inspection.

A locker leads a lazy life in use . . . but 
sluggishness on the  assembly line can 
th row  its production schedule out of gear. 
Here, bolts and nuts m ust be accurately- 
dimensioned and clean-threaded for quick 
get-away and speedy run-on.

Maximum resistance to  every strain

your product must stand . . . top  assem
bly speed th a t guards against bottlenecks 
and m ounting costs: these are built into 
every RB&W EMPIRE fastener.

For 99 years, constantly improved 
strength , accuracy and finish of RB&W 
products have resulted from continuous 
research and progress. Starting w ith  
RB&W’s development of the first auto
m atic cold-header, th is progress has been 
sustained by great investments in the most 
modern manufacturing equipment and 
methods of quality  control.

RB&W’s proved ability  to  put the ideal 
combination of strength , accuracy and

/ / / / / ^ /  / O / b

finish into fasteners explains w hy the 
RB&W EMPIRE brand is so generally spec
ified in the best farm implements, auto
mobiles and aircraft; by railroad and con
struction engineers; in power and trans
mission equipment; and by general indus
try  .. .and w hy RB&W products can help 
you m akeyour  products stronger and faster.

RB&W
Russell, Burdsal I & W ard Bolt and Nut Company. 
Factories a t:  Port Chester, N. Y., Coraopolis, Pa., Rock 
Falls, III. Sales offices a t : Philadelphia, Detroit, Chicago, 
Chattanooga, Los Angeles, Portland, Seattle.

AND AlUED FASTENING MODUCTS • SINCE 1843

R U SSELL, B U R D SA LL ft W A R D  BO LT AN D NUT CO M PA N Y
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For Threaded Inserts and Studs

W H E N  T H E  STU D  was first devised, 
engineers thought one of their major 
troubles had  been  solved. In  practice, 
how ever, studs com e loose. To solve 
this difficulty, a sim ple ring w ith serra
tions inside and out has been developed 
to lock the stud in place a fte r installation 
by custom ary m ethods. See accom pany
ing illustrations. Similarly, a threaded 
insert m ay be  locked in place by the 
serrated ring.

T he Rosan locking system, units of 
w hich are m anufactured  under license 
by B ardw ell & M cAlister Inc. a t Holly
wood, Calif., has m any applications. The 
locking system can be adap ted  to  any 
function perform ed by ordinary studs and 
inserts.

In  a series of tension tests the insert 
has been dem onstrated  to be stronger 
than the bo lt that is screwed into it 
w hen installed in m agnesium  alloy and 
alum inum  alloy. In  torsion, the  insert 
has the advantage over the bolt, b e 
cause the  teeth  in the locking ring 
which broach their way into the sur
rounding m aterial create a connection of 
g reat strength. O ther applications in
clude drill bushings, spark plugs, p lug
ging holes and  electric term inals, to 
nam e a few. O ne form  has been de
veloped as a hydraulic  or gas seal.

In  original installations, the use of a 
th readed and locked insert perm its a cap- 
screw w here form erly a stud was neces
sary. In service an insert can  be in-

stalled in place of a stud which has 
pulled out, and a capscrew or similar 
stud used. Scrapping of castings and 
forgings necessitated by cross-threading 
or because the studs pull out is elimi
nated.

To install the insert, only a bolt, a 
lock nut and a hammer are required. For 
added efficiency, a threaded tool and 
lock nu t to install the insert and a driv
ing tool with which to force the ring 
in place have been made available.

To install the insert, drill counterbore 
and tap  the material. Screw the tool 
into the insert and tighten the n u t 
against the insert. Screw insert into the 
m aterial, using a wrench on the nut, 
until the nu t contacts the surface of 
the material. Loosen the nu t and re
move tool from the insert. Locate lock
ing ring on top of insert. Drive ring 
into position with the  drive tool, using 
a ham m er or press. The ring falls au
tomatically into place, and in production 
would be pressed, not hammered.

Installation m ay be m ade by using an 
ordinary bolt and nu t to screw the in-

This shows design and operation 
of locking system used w ith  
threaded insert. Locking ring 
broaches w ay into material, pre
venting threaded insert from  un
screwing out o f hole by engaging 

in splines of insert

LO CKIN G RING

INSERT AND LOCKIN G  

RING T EET H  ENGAGE

THREADED INSERT

LOCKING RING 

BROACHES HERE

COUNTERBORE

Clear plastic b lock is u sed  to  show  
system  o f locking. S tu d , center, is 
locked in place by  driv in g  locking  
ring, left, using hollow  driv ing  

tool as a t right

sert into position an d  by  using  a h am m er 
to drive in the  locking ring.

To rem ove th e  insert, d rill to a d ep th  
equal to that of the  serrations be tw een  
ring and insert. In sert then  is lif ted  out.

The stud  resem bles an  ord inary  stud, 
except for th e  portion  e q u ip p ed  w ith  
teeth. I t  is installed  like th e  u su a l stud, 
being screw ed in  u n til th e  top flange 
of the serration is flush w ith  o r slightly 
below the surface of th e  m ateria l. T he 
ring then falls in to  p lace. W ith  the  
special tool o r a short len g th  of b a r 
steel bored to c lear the  stud , the  o p 
erator drives th e  ring  in to  p lace . F o l
lowing are th e  steps in  d e ta il:

Drill, counterbore  and  ta p  m ateria l. 
Screw stud into m ateria l, lo ca tin g  u p 
per surface of se rrated  flange flush w ith  
surface, or no t m ore th an  0 .010-inch 
below. D rop the  lock rin g  over stud 
and line up  inner tee th  of lock  rin g  w ith 
teeth  on the  stud. D rive lock ring  into 
place w ith drive tool u n til u p p e r sur
face of lock ring  is flush w ith  u pper 
surface of stud.

T he stud  m ay b e  rem oved by either 
of tw o m ethods: By m illing to a depth
equal to  th e  th ickness of the rino- with 
a hollow  m ill eq u al in outside d iam eter 
to th a t of th e  serrations betw een the 
ring an d  the  stud , and  Unscrewinv the  
stud; or b y  first sawing off the 0 j  j  

drilling w ith  a p ilo t drill to the v. 
of the  stud. T hen , drilling To b ° tto™ 
equal to th e  thickness of the ri * 1
a d rill equal in d iam eter to that^’ 
serrations b e tw een  th e  ring and rt,°^ tb e  
is necessary. T h e  stud  then tn ? stu<i  
m oved  w ith  an  “easy out’’ tooiay re '



P l a n n i n g  p o s t w a r  h o m e s ?  A new factory? 
A brighter, more bustling town? You’ll want 
to take every advantage of the wonderful 
electrical devices of tomorrow.

So—Wire ahead! Make sure that your elec
trical system can handle the greatly increased

load that it will surely be asked to carry.
While you’re in the advanced planning 

stage consult with your engineer, electrical 
contractor and utility power engineer. Un
wired planning will cost you a lot more than
planned wiring. 44243
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INDUSTRIAL EQUIPMENT
Piercing Machine

D esigned and  built by the American 
C entral Mfg. C orp., Connersville, Ind., 
a pneum atic piercing m achine has speed
ed  the  accurate trim  of stam ped col
lector ring sections prior to  welding.

A pplied to  the  juncture  of a port 
branch and the m ain ring, w here a saw

cannot turn , the  piercing machine 
punches out a perfect radius while m ain
taining a 3 /32-inch edge flash for w eld
ing purposes.

Ten tons of pressure applied to a 
standard wave cut punch pierces the 
0.050-inch stainless steel for collector 
rings. A spring stripper which clears the 
punch  also acts as a gage to insure an 
even flash edge margin.

Ram-Type Bed Turret
A hexagon bed tu rret, available with 

pow er feed  or hand  feed  only, now is 
supplied on the  13 and 15-inch Regal

lathes, it is announced by R. K. L e Blond 
M achine Tool Co., C incinnati. T he tu r 
re t 9 inches across faces, contributes to 
a considerable life in alignm ent and  ac
curacy. It is a 6-station head, supported  
on double, preloaded, adjustable p re 
cision roller bearings, rolling on a large 
bearing face. The bearings autom atically 
are indexed to the next s t a t i o n w h e n t h e  

ram  is re turned against the indexing p 
by the pilot wheel, or it can be spun 
by hand to any face of the tu rre t m
either direction.

The forward feeding motion of the 
ram is disengaged automatically when 
the stop screws move against the trip. 
The total length of travel of the ram 
with either hand or power feeci, is b/4 
inches. The face dimensions of the turret 
are 3% x 4x/2 inches. The bored hole m 
the face is 1 inch. Drive for the turret 
apron is taken from the feed rod, thus 
the full range of feeds (0.002o to 0.144) 
is available and selected quickly by the 
quick change feed box.

The saddle casting takes the same 
bearing on the ways as the tailstock. The 
tu rret lock bolt has hardened and ground 
flat taper faces on both sides to hold the 
tu rret on center. W hen wear occurs, the 
bolt moves forward freely and seats sol
idly like a wedge, without lifting the 
turret. A clamp is not necessary to hold 
the ram when the tools are feeding into 
tire work. However, the ram can be 
clam ped against backward movement 
when a center is placed in a turret hole 
and the lathe is used for turning instead 
of exchanging the turret for tailstock.

Holes in the turret can be bored to 
customer’s specifications up  to 1 inch. 
The tu rre t will take No. 2 tools project
ing 9V2 inches. The distance from the 
end of the spindle nose to the face of 
the turret with the end of the saddle 
flush with the end of the bed on a fl
inch bed lathe is 40 inches.

Removable Overarm
¿a \VeslB enchm aster M fg. Co., 295-- 1

Pico, Los Angeles, has developed, jn I 
m ovable overarm  th a t will greatly 1
crease the  versatility  o£ com bing  ’ 
horizontal and  vertical m illing  m;v 
Consisting of three parts, th is removal» 
overarm  m akes it possible to use a i 
lar m illing m achine arbor in a orr/i < 
mill. It is readily  m ounted on the

(A il claim s are those  o f th e  m anufacturer of

chine by removing th e  d riv ing  pulley  
from the rear of the horizon tal sp indle, 
slipping out the spindle itself by releasing 
two accessible screws.

A heavy sem isteel casting  is m oun ted  
on the horizontal spindle w h ich  holds a 
precision-ground stress-proof overarm  
carrying the  o u tboard  support. This 
particular a ttachm en t is desirab le  in  th a t 
it is easily a ttach ed  to  th e  m achine and 
at the same tim e creates extra rigidity  
and support for arbors, boring bars and  
special tools. T h e  a ttach m en t can  be  
used on old as well as new  m achines.

Grinder

A new heavy-duty ch ip  b reak er an d  
diam ond finishing g rinder is announced  
by Ham m ond M achinery B uilders Inc., 
1611 Douglas avenue, K alam azoo 54, 
Mich. Known as m odel CB-76, it is d e 
signed for accurately  g rind ing  chip 
breaker grooves and  for p recision  finish
ing of all single-point carb ide-tipped  
tools requiring  sm ooth, sharp  cu tting  
edges. It featu res a new ly  designed 
any-angle vise as s tan d ard  equipm en (- 
that will h and le  all types of fiox an(j 
single p o in t tools u p  to 2 inches (and 
larger if required). T h e  any-ang]e vise 
has universal ad justm ents and the dials 
are of th e  d irec t-read ing  cype

T he diam ond finishing grinding n f,. 
side of illustration) is designed for u £ 
either a 6 or 7-inch d iam eter cup °, 
T h e  tilting  tab le  assem bly is moved ' 
and  ou t by  screw  adjustm ent „ .  .which

teing d escr ib e d .)
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