
KOWY IN TYY'J 
PECHNICi NY

P R O C E S S I N G  • D I S T R I B U T I O N  • US E
E S T A B L I S H E D  1 8 8 2

P R O D U C T I O N

! o  i n



S mm m

An ot h er  Out s t a ndi ng  Case-History  
jof t h e  Dependable,  Low C o s t  P e r ­
f o r m a n c e  o f  Al l is-Chalmers Lo-  
Maintenance M o t o r s .  S e e  How  
T h e y  C a n  S o l v e  Y o u r  P o w e r  
P r o b l e m s  T o o  . . .

[SINCE 1908—for over 33 long years— 
this 5 hp — 375 rpm Allis-Chalmers 

[Motor has been harnessed to a pebble- 
mill in the plant of the Baltimore Enamel 
Sand Novelty Co.

Day in and day out, water and abrasive 
enamel frit have worked to wear it down. 
But this motor is still on the job, in ex­
cellent condition, delivering uninter­
rupted, full-duty horsepower!

The value of quality construction and 
dependable operation is even more vital 
today. And when you buy Lo-Mainte- 
nance Motors, Allis-Chalmers engineering 
sees thac you are getting "more motor" 
or your money.

Outstanding economy and operation 
re designed and built into Lo-Mainte-

nance Motors. Their full-measurc per­
formance — more than just a rated horse­
power — is based on such important 
features as indestructible rotor, distor­
tionless stator, high carbon steel frame. 
No stint or skimp in materials or work-

O N  T H E  JO B  fo r  o v e r  33 y e a rs !  
D r iv in g  a  p e b b le -m ill in  th e  p la n t  
o f  th e  B a lt im o re  E n a m e l an d  
N o v e lty  Co., B a ltim o re , M d., th is  
5 h p  —  375 rp m  L o -M a in ten a n c e  
M o to r  is  still d e liv e rin g  d e p en d ­
able, tro u b le -free  serv ice .

man ship means quality to the core.

\\7hen you want motor performance 
like this in your plant, call the engineer 
in the district office near you. Or write 
Allis-Chalmers, Milwaukee, Wisconsin.

A-1438
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THE INTERNATIONAL NICKEL COMPANY, INC. 67 WALL STREET 
NEW YORK, N. Y.
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Experience o f Years

STORED UP
in Helpful Literature...

The pressing demands o f the defense 
program  call for the em ploym ent of 
every skill and facility at the disposal 
o f the metal w orking industries.

Among the resources available is 
the experience o f our technical staff 
in the solution o f problem s involving 
the use o f N ickel and its alloys.

This experience has been distilled 
into helpful literature which deals 
w ith the selection, fabrication and 
uses o f these materials. This printed 
m atter is yours for the asking. You 
are also offered the assistance o f our 
technical staff in solving problem s 
o f m aterial arising from the tem po­
rary lack o f Nickel.

Y our inquiries addressed to the 
C om pany  e ith e r  fo r l i te ra tu re  o r 
personal consultation will receive 
prom pt attention.



H I G H L I G H T I N G
T H I S  I S S U E  OF
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■ COMMENTING on federal price control pol­
icies, Leon Henderson (p. 23) holds tha t added 
wage costs up to now have been absorbed by 
savings resulting from production in huge vol­
ume. . . .  On the other hand, S t e e l ’s  study 
(p. 21) reveals th a t wide inequalities have re ­
sulted. In general, wages and agricultural 
products have advanced sharply while major 
m anufactured products have been held down. 
The th rea t of inflation is upon us. Politics is 
seen as the dominant factor in applying price 
controls. . . . Mr. Henderson charges evasion 
of price ceilings (p. 22), particularly in the 
scrap and secondary aluminum and zinc trades. 
He describes the subterfuges employed.

Consumers find it increasingly difficult (p. 
107) to buy steel for nondefense use. The situa­
tion is all the more difficult because so many 

of them have sharply de­
pleted inventories and are 
confronted with the problem 
of keeping their plants in pro­
duction. . . .  On the other 

hand, steel companies carefully respect priori­
ties, going even to greater lengths than com­
pelled by the priorities system. Where con­
sumers are engaged on defense work they are 
receiving the necessary steel whether or not 
they have obtained preference ratings. . . . Con­
ferences are in progress at W ashington (p. 23) 
to study the steel supply with reference to re ­
quirements of m anufacturers of refrigerators, 
washing machines and other products.

Nondefense 
Out of Luck

Machine tool builders now enjoy (p. 25) a 
limited blanket preference rating. . . . W are­
house distributors (p. 27) are having difficulty 

in replenishing steel stocks.
_  . . . .  There is no relation be-Grain Size tween grain size and tough- 
And Toughness n e s s  (p_ 27), the National 

Bureau of Standards finds. 
. . . L. M. Lamm (p. 32) comments on the grow­
ing reliance of OPM on OP ACS; he quotes Mr.

Knudsen as warning th a t automobile produc­
tion will be cut more sharply than previously 
envisioned. . . . Several modifications have been 
made (p. 34) in the zinc priorities system ; sec­
ondary aluminum smelters now have scrap pref­
erence rating. . . . Repair and maintenance (p. 
34) now are subject to priorities. . . . Aluminum 
capacity (p. 44) will be increased further.

With the airplane bomb assuming increasing 
importance, Professor Macconochie’s discussion 
(p. 52) of bomb design and manufacture this 

week carries more than usual 
interest. Here, too, will be 
found a series of illustrations 
showing steps in making cast 
steel bomb cases. . . .  In set­

ting up a welding school to train  your own w'eld- 
ers, Mr. Lawrence emphasizes (p. 60) the ne­
cessity of weeding out inept students and show's 
methods for doing this on a factual basis. . . . 
New' continuous autom atic line for electrogal- 
vanizing pipe (p. 73) employs unusual convey­
ors. . . .  A new turret-type press (p. 86) hy- 
draulically tests sixty 75 to 155-millimeter shell 
cases per hour.

Bomb Design, 
Manufacture

Practical 
Rubber Molds

Casting in rubber molds has im portant pos­
sibilities, says F rank K. Smith, (p. 50) as he 
details development of the method, procedure 

for designing and making 
the molds, range of applica­
tion of the process. . . . Paul 
J. McKimm presents (p. 68) 
a most timely discussion on 

the m anufacture of high-quality low-cost steel, 
utilizing available scrap. . . . Shortage of met­
al coating m aterials results in development of 
many new plastic coatings. One of these (p. 
96) is said to form an effective protection in 
a thickness of only 0.00005-inch. . . .  A machin­
ery m anufacturer installs radiant gas burners 
in his pack carburizing furnaces (p. 65) and 
obtains a 25 per cent increase in production.
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Topsy-Turvy Price-Fixing Policy H its 

Snags, as “Honeymoon Is Over”

F a rm  p r o d u c e  a n d  wage advan ces  en co u ra g ed  w hile  s tee l  a n d  

s im ila r  p r o d u c ts  are “f r o z e n ” , resu lt in g  in  in eq u a li t ie s  . . . 

H igher foods ti t jfs  soon  will r e su l t  in in creased  l iv ing  cos ts

9  W ID E  inequalities have re su lt­
ed from  the N ew  D eal’s price con­
tro l policies, a su rvey  of price 
m ovem ents of various com m odities 
since the  w a r’s ou tb reak  reveals.

In  general, w ages and  ag ricu l­
tu ra l p roducts have advanced 
sharp ly , u n d er the  pro tection  and 
encou ragem en t of the  governm ent. 
M ajor basic m an u fac tu red  m a te ­
rials, such as steel and  m etals  gen ­
erally , have show n bu t s lig h t in­
creases.

F in ished  steel, h as  advanced only 
$1 a ton, o r 1.8 p er cent, since 
A ugust, 1939. S t e e l ’s  finished steel 
price com posite stood a t  $55.60 
on the eve of the  w ar, now is 
$56.60.

A verage hourly  steel w ages, on 
the o th e r hand, have advanced 15.7 
per cen t from  84.7 cen ts in A ugust, 
1939, to 98.1 cen ts a t presen t. Av­
erag e  w eekly w ages have risen  
even m ore sharp ly , 27 p e r  cent 
from  530.66 in A ugust, 1939, to 
$ 3 8 .9 5 .

L ast m a jo r  steel w age increase, 
effective A pril 1 th is  year, w as 
followed a lm ost im m ediate ly  by a 
price “freez ing” o rd er on all steel 
products by Leon H enderson, ad ­
m in is tra to r  of th e  Office of P rice 
A dm in istra tion  and  Civilian S up­
ply. The w age increase is e s ti­
m ated  to have increased  steelm ak- 
ing costs from  S2.50 to $5 a  ton, 
depending on product. A dditional 
cost increases resu lted  from  h igher 
prices fo r  raw  m ateria ls , caused

by w age increases in o the r fields.
W hile steel is held to a  1.8 per 

cent increase since the  w ar’s s ta rt , 
the  B ureau  of L abo r S ta tis tic s’ in ­
dex of basic com m odity prices on 
Ju n e  26 w as 49 p er cen t above 
the  A ugust, 1939, level. T his re ­
flects to la rg e  ex ten t the  govern­
m en t’s efforts to  place a floor u n ­
der p rices of fa rm  products, and of 
w ages, and  to a certa in  ex ten t the 
uncontro lled  speculation  in m any 
com m odities.

Spot w heat No. 2 d ark  hard  a t 
K ansas C ity h as  increased  46 per 
cent, from  67 cents in A ugust, 1939, 
to 98 cents.

S pot cotton, N ew  York, advanced 
60 p er cen t from  9.1 to 14.6 cents.

D un & B rad s tre e t’s food index 
has advanced 38 p er cent since the 
w ar began.

R etail P rices R ising
F u r th e r  increases in re ta il prices 

of consum er goods a re  considered 
inevitable, desp ite any  a ttem p ts  by 
the  OPACS o r any  o th e r ex isting  
governm ent agency  to  im pose con­
trols. M any econom ists believe the 
w orst “is soon to  com e” and  tha t 
the price s itua tion  rap id ly  is g e t­
tin g  ou t of control.

L iving costs have been in c reas­
ing. U ntil recen tly , they  had changed 
only sligh tly  since w ar s ta rted . 
The N ational In d u s tr ia l Conference 
B oard’s index advanced only 1.1 
per cen t from  S eptem ber, 1939, to 
M arch, 1941. Since M arch the  in­

dex has gained  1.3 p e r cent, and 
still is headed up. L iving costs 
have not yet reflected fu lly  the 
trem endous increases in p rices of 
certa in  foodstuffs. B read, fo r ex ­
am ple, has  no t responded  in  pro­
portion  to the  tren d  in w heat prices 
and w age costs. In  tim e, how ever, 
such p rim a ry  necessities will be 
affected by underly ing  factors.

L iving cost increases to  d a te  have 
been su b stan tia lly  below  th e  hourly  
and w eekly w age increases.

T he obvious inconsistency of the 
policy of th e  N ew  D eal in  a t te m p t­
ing  to boost w ages an d  fa rm  s ta ­
ples p rices and  hold prices of a 
w ide ran g e  of in d u stria l products 
down becam e generally  recognized 
w hen M r. H enderson  spoke out 
ag a in s t th e  re luc tance of C h ry sx r  
Corp. to  rescind  recen t p rice in ­
creases.

P reviously , the OPACS policy 
ap p a ren tly  had  been successfu l be­
cause of th e  v o lu n ta ry  co-operation 
offered by m a n u fa c tu re rs  of steel 
and  p ig  iron  and the  supp lie rs  of 
scrap  iron and  steel, a lum inum  
scrap , zinc scrap , nickel scrap , and 
o thers affected by the  price ceil­
ing o rders o r by “su g g estio n s” to 
hold ex isting  p rices o r  w ithdraw  
increases.

C hrysle r Corp. rep lied  to  the 
OPACS ad m in is tra to r’s accusation  
of lack of co-operation w ith  an 
effective s ta te m e n t show ing the 
price increase effected had  been 
offset by ris in g  costs— principally
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wages. In  addition, the com pany 
recounted how ¡jf had. p roduced  $31,-
666,000 w orth  o f .m i l i ta ry  equip­
m ent on w hich it-H ad  m ade only 
1/25 of l^ p b r  c6»t- profit.

T he th re a t of inflation which has 
arisen as resu lt o f^ th e  extrem ely  
spotty  price* “control ‘p rog ram  has 
brought fo rth  dem ands for e ith er 
a reasonable price 'con tro l program , 
or ■ some other' m eans of averting  
serious inflation. Price, w age and 
ren t C o n tro l 'leg isla tion  soon will 
be outlined to C ongress by the 
ORACS itself. I t  is doubtful th a t 
a law  providing fo r price control 
would do m ore than  give specific 
au tho rity  to the price-fixing agency 
—an au tho rity  which m any believe 
it now lacks.

Difficulties of im posing price 
controls on a broad range  of prod­
ucts a re  legion. F irs t, th e re  a re  
too m any prices and too m any 
products. Second, effective price 
ceilings m ust also specify m ain te­
nance of quality . Third, the 
OPACS personnel still is disposed 
to play New Deal politics; th is 
already  has been illu stra ted  not 
only in the “or else’’ technique

“N either the requ irem en ts of the 
defense program  nor sim ple equity  
perm its us deliberately to  force 
m anufactu re rs to  operate  a t  a loss.
. . . Business m ust be asked to  ab ­
sorb cost increases up to  the point 
w here profits a re  a t a resonable 
level.”

This definition of policy is con­
tained in an  a rtic le  in  th e  Harvard 
Business Review, w ritten  jo in tly  by 
Leon H enderson, OPACS adm inis­
tra to r, and Donald M. Nelson, head 
of the purchases division of the 
Office of Production M anagem ent.

"R easonable profit” the  defense 
officials sta te , will be determ ined on 
the basis of average re tu rn  on in ­
vestm ent over a period of years. 
“This does not m ean, of course, 
th a t a ll monopoly profits of the 
past should be preserved.”

Acknowledging the  difficulties 
and inequities th a t resu lt from  
such a progam , Mr. H enderson and 
Mr. Nelson say: “I t causes us to
w restle  w ith  the knotty  problem  
of the prince and pauper industry— 
the  industry  w hich during  m ost of 
the la s t ten  years has been losing 
the accum ulated  profits of the pre­
ceding years. W e are  constantly  
beset by dem ands th a t ou r decisions 
perm it a t least the accum ulation 
of ‘a  little  fa t.’ The w idespread be­
lief th a t a serious deflation will fol-

used aga in st business but in its 
favoring  of the  fa rm e r  and w age 
earner. Ironically , w hile durab le 
goods prices have been fa irly  well 
m aintained, the prices of foodstuffs 
and  o th e r necessities of life—w hich 
should  be available to  the civilian 
population in q u an tity —have ad ­
vanced sharp ly , and th rea ten  to 
continue to advance.

S ubstan tia l opposition to  a broad 
price control law  appears certa in  
in  Congress. The fa rm  bloc will 
hold ou t ag a in s t ceiling fa rm  prod­
ucts. In  fact a  bill a lready  has 
been in troduced under th e  te rm s 
of w hich OPACS w ould no t be p e r­
m itted  to  fix up p er lim its on the  
price of ag ric u ltu ra l produce. The 
labor rep resen ta tiv es  will oppose 
an y  ceiling over w ages. S im ­
ilarly  o the r groups w ill seek  ex­
ceptions w hich m ay m ake a full- 
m easure  price control law  im pos­
sible.

Receiving serious consideration 
as a m eans of p reven ting  runaw ay  
prices is a  plan fo r  absorb ing  en­
la rged  incom e th ro u g h  b roader ana  
heav ier taxes and sales of govern­
m en t savings bonds.

low the end of the rea rm a m e n t ef­
fo rt gives sh a rp  point to  these re ­
quests .”

Deflation is not likely to  follow 
im m ediately  a f te r  the  defense pro­
gram , they  believe, because th e re  
will be an  accum ulated  deficit of 
consum er goods. S atis fy ing  th is  
dem and will occupy production  fa ­
cilities fo r a considerable period.

F u ll force of the  fo rty  billion dol­
la r  defense expenditure has  no t y e t 
been felt. "To date, th e re  has been 
som e reflection of th e  p ro g ram  in 
upw ard  p rice m ovem ents, and  som e 
price regu la tions have been issued, 
in addition to  the  contro ls exercised 
th ro u g h  th e  governm ent’s m ethods 
of p rocu ring  m ilita ry  and re la ted  
supplies.

“The rea l problem s of p rice con­
tro l lie in th e  fu tu re —both  the  very  
im m ediate fu tu re  and  the  longer 
ru n  fu tu re . To deal effectively w ith  
those problem s, th e  governm ent 
m u st consider and is  considering 
increases in  production, p rocure­
m ent policies, fiscal policies, and 
specific p rice se ttin g  and regu la ting . 
E very  p roper effort m u st be m ade 
to  preven t inflation.

“The te s t—the  question of suc­
cess o r fa ilu re—will be answ ered  
not alone in te rm s of the w isdom  
of the  policies and m ethods adopted 
by governm ent bu t also, and  w e be­

lieve m ore im portan tly , in  te rm s of 
the un d erstan d in g  and sp ir it of self- 
discipline exercised  by businessm en, 
who a re  in the  final ana ly sis  re ­
sponsible fo r  th e  m an ag em en t of 
the price s tru c tu re . W e have every 
confidence in the  s te ad fas t w ill and 
determ ina tion  of o u r business com ­
m u n ity  to  u n d erstan d  th is  resp o n ­
sib ility  and  to  d ischarge it fu lly , to 
th e  end th a t the  A m erican  w ay 
of liv ing will su rv ive .”

H enderson C harges Ceiling 

Prices Are Being E vaded
S u b terfu g es and  devices em ployed 

by a few  m em bers of th e  tra d e  to 
evade ceiling p rice schedules, es­
pecially  in th e  scrap  and  secondary  
a lum inum  an d  zinc trad es, w ere 
charged  la s t w eek by Leon H ender­
son, ad m in is tra to r, OPACS.

Specifically condem ned in a 
s ta te m en t w hich is being  sen t to  
all trad e  m em bers w ere  the  follow ­
ing p rac tices:

(1) Falsification  of records or 
fa ilu re  to record  all tran sac tio n s, 
w ith  th e  ob ject o f com pleting  sa les 
a t p rices above th e  estab lished  
m axim um s.

(2) D esignation  of th e  dea ler as 
an  “ag e n t” o r “em ploye” of th e  
buyer, en titled  as such to  a "com ­
m ission” o r " s a la ry ” w hich b rings 
the  realized price above th e  ceiling. 
“B onuses,” “p rem iu m s” o r “service 
ch a rg es” fo r locating , clean ing  or 
classify ing  m ateria l.

(3) U n w arran ted  fre ig h t charges 
a rr iv ed  a t  by com puting  hau lage 
from  som e point o th e r  th a n  th e  
dealei’’s yard  o r ac tu a l and  final 
place of sh ipm ent to  th e  buyer.

(4) Sale of d irty  o r con tam i­
nated  scrap  a t th e  m ax im um  prices 
estab lished  fo r clean an d  d ry  scrap .

(5) S ale a t  m ax im um  prices of 
ad m ix tu res  of m etals, fo r w hich 
ceiling p rices have been estab lished , 
and cheaper m ateria ls .

E rroneous and  u n w a rra n te d  in ­
te rp re ta tio n s  of th e  p rice schedules 
have been used  to  cloak these  eva­
sions, Mr. H enderson  said.

M a n c h u r ia  T o  In c r e a se  
Iro n , S te e l  P r o d u c t io n
fl M anchuria  is se ttin g  out, th ro u g h  
a new  five-year plan, to  becom e in ­
dependent of the  U nited S ta te s  as a 
source of sc rap  iron. T he p lan , ac­
cord ing  to  rep o rts  received by th e  
D p artm en t of Com m erce, involves 
increasing  th e  co u n try ’s o u tpu t o f 
iron  and steel and  coal. M anchuria  
seeks to  becom e self-sufficient in 
steel as w ell as som e of th e  special 
steel alloys, p a rticu la rly  those  n o t 
now fu rn ished  by Ja p an .

The d ep a rtm en t sa id  i t  is u n d e r­
stood the  new  p ro g ra m  req u ires  th a t  
Ja p a n  be fu rn ished  w ith  la rg e  
quan titie s o f p ig  iron.

Price Controls Designed To Hold 

Profits a t  “Reasonable Levels”
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Steel Em ploym ent, W ages, Payrolls a t  All-Time High

H Eleven thousand  new  em ployes 
w ere added to  th e  steel in d u stry ’s 
payro lls  du ring  M ay ra is in g  em ­
ploym ent to  a  new  peak  of 632,000. 
P rev ious record  w as estab lished  in 
A pril th is  year, w hen 621,000 w ere 
em ployed. In  M ay, 1940, th e  indus- 
ti-y had  510,000 em ployes, according 
to  the  A m erican Iro n  and  Steel 
In stitu te .

S teel payro lls in  M ay to ta led  
$115,267,000, com pared  w ith  $108,-
557,000 in A pril, an d  w ith  $75,184,- 
000 in May, 1940.

W age-earning em ployes earned  
an  av erag e  of 98.1 cen ts per hour, 
the  h ighest w age in  th e  stee l indus­
try ’s h isto ry . In  A pril, th e  av erag e  
w age w as 97.4 cen ts; in  May, 1940, 
it w as 85.1 cents.

A verage w ork-w eek in  M ay w as
39.7 hours, ind icating  th e  av erag e  
w eek w age w as $38.95. In  A pril, 
w age ea rn e rs  w orked  39.4 ho u rs  a  
w eek, an d  in  M ay of la s t year,
35.7 hours.

A ccom panying ch a rts  show  th e  
advances m ade in to ta l em ploym ent 
an d  in av erag e  hourly  w ages du ring  
recen t years.

Steelmakers, OPACS A dm inistra tor 

Study Civilian Steel Requirem ents

H STEELM A K ER S la s t w eek dis­
cussed the adequacy  of steel p ro­
ducing capacity  to supply  civilian 
needs w ith  OPACS A dm in is tra to r 
H enderson.

T he first conference w as held 
W ednesday, th e  steel m en being re p ­
resen ted  by a  com m ittee from  the 
A m erican Iron  and  S teel In stitu te .

In fo rm ation  obtained a t  th e  m eet­
ing  will be used by M r. H enderson 
w hen he takes up w ith  the  re frig ­
e ra to r  in d u stry  Ju ly  8 the  prob­
lem s of possible sh o rtag es of steel 
fo r  th a t use.

O ther la rg e  in d u stria l consum ers 
of steel and m eta ls  as  autom obile, 
w ash ing  m achine, oil b u rn e r  and 
steel fu rn itu re  m a n u fa c tu re rs  will 
m eet du ring  Ju ly  w ith  M r. H en­
derson.

They will a tte m p t to w ork out ci­
vilian allocation  p ro g ram s th a t  will 
enable th e  p lan ts  to  keep in o p era ­

tion w herever possible and a t  the 
sam e tim e d ivert to  m ilita ry  uses 
all necessary  supplies of steel.

M r. H enderson  announced the 
steel m eeting  a t  a  p ress  conference 
in w hich he said  the  question  of 
ask in g  fo r form al, leg isla tive price 
ceilings w as in the hands of the  
P resident.

He said  “business will go on as 
u su a l” despite the dem ands of som e 
congressm en th a t he stop  issu ing  
price orders, because OPACS “gets 
its d irections” from  P residen t 
Roosevelt.

D iscussing fac to rs  th a t would 
cause him  to rev ise price o rders on 
steel and  o th e r  com m odities, Mr. 
H enderson said  th a t added w age 
costs up to now  have been ab ­
sorbed by th e  sav ings m ade by in ­
d u stry  th ro u g h  a low er cost per 
un it b rough t on by defense w ork.

F u r th e r  increases, Mr. H enderson

affecUng

indicated, rijdy not bg capable of a b ­
so rp tion  b y ^ th e  steelm akers, and 
in th is  eventC they vyill have to  be 
considered as ’̂ m aterially 
the  cost basis.

Consum er Mpi^ufaçturers ^

Q ueried on Mâ^gïialsr £ Je e d ^ ^
C onferences w i V e p re se  n t a tide 's

of leading consum ers durcffflè godcJSt 
in d u strie s  now faced^fîi» m a rg i’basei 
w ith severe cu rta ilm en t of £% een-V  
tial raw  m a te ria ls  w ill be st 
th is  w eek by th e  Civilian Suf 
A llocation Division of OPACS.

P u rp o se  of the  m eetings will 
to secure in fo rm ation  from  th e  in- 
du strie s  involved on th e ir  raw  ma- ■' 
te ria l needs, and to  w ork  out m e th ­
ods of m ak in g  civilian allocation 
consonant w ith  defense.

I t  will be th e  policy of the  Civi­
lian Supply A llocation Division, 
once th e  am o u n ts  of scarce  m a te ­
ria ls  available fo r  civilian use a re  
ascerta ined , to  allocate sufficient 
am oun ts  if possible to ta k e  care  of 
all essen tia l public serv ices such 
as  tran sp o rta tio n , pow er and  health .
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June Pig Iron Rate 96.3 P er Cent; 

Daily O utput Near All-Time Record

01 AVERAGE daily production of 
coke pig iron in United S ta tes in 
June increased 2.32 per cent over 
May to the near-record to ta l of 151,- 
701 net tons, as five m ore furnaces 
were put into blast. O perating  ra te  
was 96.3 per cent, up 2.2 points from  
the preceding m onth and equal to 
the ra te  in M arch, when to ta l p ro­
duction w as 4,702,905 tons, an all- 
tim e record, and daily average w as 
151,707 tons.

A ggregate production in June, 
according to repo rts  from  opera to rs 
of the nation ’s 229 po ten tia l b last 
furnaces, w as 4,551,040 tons. This 
was 45,073 tons or 0.98 per cent less 
than  in the preceding m onth, and 
com pared w ith 3,813,092 tons pro­
duced in  June, 1940.

Total output for the first six 
m onths th is y ea r w as 27,063,672 tons, 
nearly  30 per cent g re a te r  th an  21,- 
048,791 tons in the period la s t year. 
I t w as nearly  double ou tpu t in the 
first ha lf of 1939, when th e  to ta l w as 
14,023,668 tons. D aily average fo r 
the six m onths w as 149,523 tons, 
aga in st 115,618 in first ha lf la s t year.

R ate  of operations, 96.3 per cent, 
com pared w ith  94.1 per cent in May,

KATE OF FURNACE OPERATION
(R elation of Production to C apacity)

1941' 1940' 1939' 193S4
Jan............. 95.5 85.4 51.0 33.6
Feb............ 95.3 75.0 53.5 33.0
March . . 96.3 69.5 56.1 34.2
A pril......... 91.8 68.9 49.8 33.4
M ay......... 94.1 74.2 40.2 29.4
J u n e ......... . 96.3 83.6 51.4 25.5
J u ly ......... 86.1 55.0 28.2
Aug.......... 89.9 62.4 34.8
Sept......... 91.5 69.7 40.5
Oct............ 94.2 85.2 48.0
N ov......... 96.4 90.3 55.0
Dec.......... 96.4 88.5 51.4

' Based on capacity  of 57,503,030 net
tons, Dec. 31, 1940; 5 capacity of 55,628,- 
060 net tons, Dec. 31, 1939; * capacity  of 
56,222,790 net tons, Dec. 31, 1938; 4 capac­
ity o f 56,679.168 net tons, Dec. 31, 1937. 
C apacities by Am erican Iron and Steel 
institute.

MONTJII.Y IRON PRODUCTION
N et Tons

1941 1940 1939
Jan  4,666.233 4,024,556 2,436,474
Feb  4,206,826 3,304,368 2,307,405
M arch  4,702.905 3.270,575 2.6S0.446
A pril  4.340,555 3,139,043 2,301,965
M ay  4,596,113 3,497,157 1,923,625
J u n e   4,551,040 3.S13.092 2,373,753
TOt. 6 mo. 27,063,672 21,048,791 14.023.66S
J u ly ..................................  4.0~0,513 2,63S,760
Aug...................................  4,234.576 2,979,774
Sept...................................  4,172,551 3.218.940
Oct..................................... 4,437,725 a.002,670
N ov.................................... 4,397,656 4.166.512
Dec....................................  4,542,S64 4,219.718

T o ta l  46.S94.676 35,310,042

and 83.6 per cen t in June, 1940. In 
the m onth  in 1939, ra te  w as 51.4 per 
cent, and 25-5 p er cent in June , 1938.

O utput of m erch an t iron in June  
was 677,703 tons, 14.9 p e r cent of the 
to ta l. This com pared w ith  m erch an t 
production ag g re g a tin g  16.7 per cent 
of the  to ta l in M ay and 17.8 per 
cent in  M arch.

S tacks in b last Ju n e  30 to ta led  
211, ag a in s t 206 a t  the end of May. 
Six fu rnaces w ere blown in and  one 
w as taken  out of b last. One m er­
chan t fu rn ace  w as added and none 
taken  off. I n  t h e  steelw orks 
o r n onm erchan t classification, five 
s tacks w ere pu t in to  b last and one 
was taken  out.

A ddition of th e  five fu rnaces last 
m onth increased  the  num ber active 
Ju n e  30 to the  h ighest to ta l since 
July, 1929. In  th a t  m onth  217 stacks 
w ere in b la st and ou tpu t w as 4,236,- 
412 tons. F u rnaces active in May, 
1941, to ta led  206; in A pril, 191; and 
205 in M arch. In  June, 1940, to tal 
w as 181, and 117 in th e  m onth  in 
1939.

S tacks pu t into b last du ring  the 
m onth: In  Ohio: Y oungstow n No. 4, 
Republic Steel Corp.; C am pbell No.

JUNE IRON PRODUCTION 
Net Tons

No. in blast —Total Tonnages—
last day of Non­

June May Merchant merchant
Alabama . 17 18 121,238 171,695
Illinois . .. . IS 18 111,919 324,963
Indiana . . . . 19 19 30,353 502,896
New York . . 15 15 82,678 221,459
Ohio .......... . 48 46 155,584 928,170
Penna.......... . 70 66 128.640* 1.288,807*
Colorado . . . 3 31
Michigan . . 4 4 I
Minnesota . o 2 } 27.995* 141,017
Tennessee . 1 1 |
Utah .......... 1 1J
Kentucky 2 21
Maryland 6 6 I
Mass............ 1 1 } 19,301* 294.325
Virginia . .. 1 1 i
West Va. . . 3 3J

Total . . . . 211 206 677,70S* 3,S73,332*

•Includes ferromanganese and spiegeleisen.

AVERAGE DAILY PRODUCTION 
N et Tons 

1941 1940 1939 1938
Jan. . 150,524 129,825 7S.596 52,201
Feb.........  150,244 113,943 S2.407 52,254
M arch. . 151,707 105,502 S6.465 53,117
A pril. . . 144.6S5 104.635 76,732 51,819
M ay-----  148,262 112,811 62,052 45,556
June . . .  151,701 127,103 79.125 39,601
J u ly .......................... 130,9S4 85,121 43,827
A ug  136,599 96,122 54,031
Sept  139,085 107,298 62.S35
O ct  143,152 131,053 74,697
N ov 146.5S9 138,SS3 85,369
Dec  146,544 136,119 79,943

A ve  149,523 12S.12S 96,740 57,962

1, Y oungstow n S heet & Tube Co. In  
P ennsy lvan ia : C am bria  “L,” B e th ­
lehem  S teel Co.; Swede No. 3, A lan 
Wood S teel Co.; S henango  No. 3, 
S henango  F u rn a ce  Co.; C lairton  No. 
3, C arnegie-Illinois S teel Corp.

Ensley  No. 2, T ennessee Coal, Iro n  
& R ailroad  Co., in A labam a, w as 
blown out.

Tuscaloosa fu rn a ce  of C en tra l 
Iron  & Coal Co., H olt, Ala., w as r e ­
cently  purchased  by th e  T ennessee 
Coal, I ro n  & R ailroad  Co., and is 
expected to  be tra n s fe rre d  to  the  
steelw orks o r no n m erch an t c lassi­
fication.

$350,000 T o  S tu d y  
O re, C oa l, L im e s to n e

W A S H I N G T O N  
a  The H ouse last w eek inserted  a 
$350,000 ap p ro p ria tio n  in the  De­
p a r tm e n t of th e  In te r io r  fund  bill 
for 1942 to  enab le  the  B ureau  of 
M ines to  in v estig a te  th e  am o u n t and  
quality  of iron  ore, lim estone and 
coking coals in “C aliforn ia, Colo­
rado, U tah, W yom ing and  a ll o th e r 
s ta te s  in w hich such deposits m ay 
ex ist.”

This w as u rged  by S en a to r  M ur­
dock, U tah, w ho said  th e  in fo rm a­
tion  w as needed by the  Office of 
P roduction  M anagem en t befo re  it 
could recom m end expansion  of steel- 
m ak ing  fac ilities in the  W est.

H e declared  th a t  Sam uel R. F u ller, 
w hen head of the  OPM  m a te ria ls  
b ranch , had told h im  th e  govern ­
m en t could not spend m oney on new 
steel p lan ts  in th a t  a re a  w ithout 
know ing defin itely  th e  q uality  and 
qu an tity  of the  coal and  ore de­
posits.

Q u a r te r 's  C a r lo a d in g s  
T o I n c r e a s e  14.8 P er  C e n t
■ F re ig h t ca r loadings of iron  and 
steel will increase  16.5 p e r cen t in 
th ird  q u a r te r  th is  y ea r  over co rre ­
sponding 1940 period, reach ing  566,- 
743. T his es tim ate  is by th e  A sso­
ciation of A m erican R ailroads w hich 
fo recast fo r  th ird  q u a r te r  a 14.8 per 
cent increase in to ta l loadings over 
sam e q u a r te r  la s t year. A ssocia­
tion estim ated  coal and coke load­
ings will rise  17 p ar cen t to  2,138,- 
622; ore and concen tra tes w ill go up 
16.6 per cent to 1,020,962; m ach in ­
ery  and boilers up 31.8 p e r cent to 
reach  42,347 cars.

C IO  W in s  T C I E le c t io n
B U nited Mine W orkers (CIO) last 
w eek won the  r ig h t to  ac t as  ex ­
clusive barg a in in g  ag e n t fo r em ­
ployes of th e  fo u r cap tive m ines 
opera ted  by the  T ennessee Coal, 
Iron  & R ailroad  Co. E ighty-tw o 
per cent of eligible vo te rs  favored  
th e  CIO union.

PIG  IRON STATISTICS
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F ish e r  M e m p h is  P la n t  
B e g in s  A ir p la n e  W ork
B F ish e r  Body p lan t a t  M em phis, 
Tenn., now being converted  fo r  a ir ­
p lane w ork, has  s ta r te d  production 
on som e bom ber p a rts . A t least 
four o th e r  F ish e r  p lan ts  will w ork 
on the jo in t G eneral M otors-N orth 
A m erican A viation bom ber p ro ­
gram . D efense con tracts  upon which 
F ish er now is engaged  ag g reg a te  
$ 100,000 ,000 .

T he M em phis p lan t will serve 
as the focal point fo r m a jo r assem ­
blies w hich F ish e r  will produce fo r 
B25-C tw in-engine bom bers. F o r­
m erly  a  w oodw orking unit, the 
M em phis p lan t now is being 
doubled in size. A lthough  construc­
tion w ork  will no t be com pleted 
un til p robably  ea rly  in 1942, it has 
advanced sufficiently  to begin p ro ­
duction on som e parts .

The p lan t w hen com pleted will 
w ork  principally  on flat sheet m etal 
and  assem bly  operations, and will 
produce p a r ts  on the  basis of 100 
bom bers a m onth . All p a r ts  and 
subassem blies will be shipped to 
K ansas City, K ans., fo r  final assem ­
bly in a new  p lan t now un d er con-

0  In  th is  issue S TE E L  in au g u ra tes  
publication  of p rices on tool steel 
sc rap , tu n g s ten  and m olybdenum  
types, fo r w hich see P age  124.

s tru c tio n  th e re  by N o rth  A m erican. 
To co-ordinate activ ities a t  the  new  
plant, a new  u n it know n as  the 
F ish e r  M em phis A irc ra ft division 
has been established.

In  addition  to  w ork  a t  the  M em ­
phis p lant, the  T ern s te d t M anufac­
tu rin g  division in D etro it w ill su p ­
ply die castings for the bom bers, 
and p a r ts  fo r o th e r N orth  A m er­
ican a irc ra ft. T e rn sted t will do 
m achining on these  die castings.

Of the  th ree  o ther p lan ts, all in 
D etroit, engaged  in defense work, 
one w ill do m achine w ork  on fo rg ­
ings fo r  N orth  A m erican ; a  s ta m p ­
ing unit, w ith  revam ped equ ip ­
m ent, will m ake deep draw n p ress­
ings fo r N o rth  A m erican, and the 
th ird  has been se t aside fo r w eld­
ing and  assem bling  of certa in  diffi­
cult p a r ts  fo r the B25-C bom bers.

A fo u rth  F ish e r  p lan t, the  G rand 
R apids S tam ping  division, cu rren tly  
is building 125 la rg e  p laners  under 
license, to relieve a  bottleneck for 
th is type of equ ipm ent in the m a­
chine tool industry .

The C hevrolet fo rge  shop a t Mun- 
cie, Ind., will devote a portion  of 
its capacity  to  tu rn in g  ou t a lum i­
num  fo rg in g s fo r the  bom ber pro­
gram .

P R O D U C T IO N  . . . D o w n

H STEELW O R K S opera tions la s t w eek declined 6 points to  93.5 p er cent,
a resu lt of som e p lan ts  suspending  fo r 24 hou rs on F riday . Vote by
w orkers a t  Chicago, C leveland and som e o th e r  po in ts de term ined  the
question  of o p era tin g  o r being idle. Som e decisions w ere  not com plete
la te  T hursday  afte rn o o n  and the  l'a te  m igh t be changed  sligh tly . Ten 
d istric ts  showed low er ra te s , one w as s lig h tly  h ig h e r and  one w as un ­
changed. A y ea r  ago ra te  w as 75 per cen t; tw o y ears  ago, 42 p er cent.

P ittsb u rg h —F o u rth  of Ju ly  ob­
servance by som e m ills cut the 
ra te  2% points to 9714 p er cent.

W heeling — R e tu rn  of repaired  
open h ea rth s  caused the ra te  to 
increase 3 points to  87 per cent.

Y oungstow n, O.—Shutdow n by a 
leading in te res t fo r  24 hou rs F r i­
day reduced the w eek’s production 
to 90 p er cent, a  loss of 8 points.

Buffalo—In te rru p tio n  of produc­
tion fo r 24 ho u rs  Independence Day 
cu t the  ra te  15 points, to 75.5 p er 
cent.

C entral ea s te rn  seaboard—De­
clined 5 points to  92 p er cent, re ­
flecting holiday suspensions .at 
som e p lan ts. P a r t of th is  will be 
rega ined  th is  week.

Chicago —  Decline of 7 points to 
95.5 p e r cent because of in te rru p tio n  
by th e  holiday in  som e p lan ts, o th ­
ers opera ting  th rough . Decision on

D is tr ic t  S te e l  R a te s
P ercentage or Ingot C apacity Engaged  

In Leading D istricts
W eek Sam e
ended w eek
Ju ly  5 C hange 1940 1939

Pittsburgh  . . . 97.5 — 2.5 64 36
C h ic a g o ............ 95.5 — 7 77 44.5
E astern Pa. . . . 92 — 5 72 32
Y oungstow n . 90 — 8 70 38
W heeling . . 87 +  3 75 62
Cleveland 92.5 — 5.5 69 27.5
B uffalo ........... —15 74 32.5
Birm ingham . 90 — 5 71 65
N ew  E ngland. . 90 —10 80 32
C incinnati . . . . 81.5 — 9.5 54 28
St. Louis 98 Non? 52 31
D e t r o i t .............. 83 —13 79 56

A verage . . . . 93.5 — 6 75 42

w orking  F rid ay  w as by vote of the 
w orkers in som e cases.

D etro it—Down 13 points to  83 per 
cen t a s  all 16 open h ea rth s  a t  one 
p lan t w ere down fo r th e  holiday.

S t. Louis— U nchanged a t 98 per 
cent.

B irm ingham , A la Off 5 points
to 90 p e r  cen t on account of the 
holiday. A ctive open h e a r th s  nu m ­
ber 22 here  an d  a t G adsden, Ala.

C leveland—D rop of 5% po in ts to 
9214 p e r  cen t resu lted  from  one in ­
te re s t being idle 24 hou rs F riday  
and  an o th e r  tak in g  off one open 
h earth .

C incinnati—P a rtia l holiday ob 
servance cu t the  ra te  914 po in ts  to 
81% p e r  cent. One m ill w as idle 
over the  w eek end.

N ew  E ng land—R ep airs  an d  holi­
day shu tdow ns reduced th e  ra te  10 
points to  90 p e r  cent.

“ B la n k e t  P r e fe r e n c e ’’ for  
M a c h in e  T o o l B u ild e r s
B F o u r h undred  fifty  m achine tool 
builders w ere given lim ited  b lanket 
p reference ra tin g s  la s t w eek in a 
m ove to  speed up  production . E q u ip ­
m ent to  w hich the  ra tin g s  can be 
extended is specifically listed  by 
the  P rio ritie s  D ivision as  follows: 
M otors and o th e r  electrical equ ip ­
m ent, alloy steels, iron  and  steel 
and  alum inum  castings, m achine 
p a r ts  and  equipm ent, cu ttin g  tools, 
abrasives, brass, copper and steel 
tub ing , stee l ra il and  o th e r  steel 
scrap, pig iron, silvery  pig iron, 
ferrosilicon, fe rrom anganese , v a n a ­
dium , nickel, chrom ium , m olyb­
denum  and coke.
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S h ip -R e p a ir  C h ie f, a n d  
O th er  A p p o in tm e n ts

W A S H I N G T O N  
■  John E. O tterson has been a p ­
pointed ehiei of the office of co-ordi- 
n a to r fo r ship rep a ir  and conver­
sion, created jo in tly  by th e  Navy 
and the M aritim e Commission.

Section has been established to 
keep records of available facilities 
and capacities of sh ipyards and of 
w ork contem plated, in p rog ress  or 
completed. Mr. O tterson, as co­
ordinator, will allocate vessels to 
yards available fo r repa iring  and 
converting, avoiding congestion and 
preventing overcrow ding of some 
yards w hile o thers rem ain  em pty.

Mr. O tterson w ill m ake his head­
q u arte rs  a t 11 Broadw ay, New York. 
The N avy and the M aritim e Com ­

m ission called on sh ipyards and  re ­
p a ir  p lan ts to  supply  him  w ith  any  
needed in form ation .

Dr. E rn e s t M. H opkins, ch a ir­
m an of the m inerals  and  m etals  
g roup, P rio rities  Division, h as  r e ­
signed th a t  post to  re tu rn  to  h is 
duties as  p residen t of D artm o u th  
College, w here he has ju s t  cele­
b rated  h is tw enty-fifth  an n iv ersa ry  
as p residen t. E . R. S te ttin iu s  Jr., 
D irector of P rio rities, an d  m em bers 
of his executive staff, gave Dr. 
H opkins a  testim onial luncheon. 
P rio rities  B oard adopted  a reso lu ­
tion expressing  apprecia tion  of Dr. 
H opkins’ d istinguished services.

Ben W. Lew is has been nam ed 
price executive in  charge of the  
ru b b er and ru b b e r products section 
of OPACS.

H erm an H. Lind, who has been

serv ing  as m an ag e r of th e  D efense 
C on tract Service in  th e  C leveland 
area , has  been appo in ted  deputy  
co-ordinator fo r  th e  service in  the  
sam e region. C harles R. T e rry  suc­
ceeds him  as  m anager.

C harles B. H enderson  h as  been 
elected cha irm an  of th e  R econstruc­
tion F inance Corp., succeeding Em il 
S chram  who resigned  to  becom e 
head of the  N ew  Y ork S tock E x ­
change. Mr. H enderson  has been 
head of th e  D efense  P la n t Corp., 
R FC  subsid iary .

P rio ritie s  division of OPM  has 
opened six  m ore  field offices. Lo­
cation  of offices and  th e  d is tric t 
m anagers:

St. Louis, L ouis E. C randall; 
D enver, V. L. Boat'd; D etro it, 
W a lte r H all; Cleveland, W. T hom as 
W alker; D allas, Tex., J. B urke 
C rockett; P ittsb u rg h , C harles F. 
C ruciger. All th e  d is tric t offices 
m ay be reached  th ro u g h  th e  F ed ­
e ra l R eserve B anks in  th e  cities 
nam ed.

Meigs W ill Visit A ircraft 
Plants in Great Britain

M errill C. M eigs, chief of A irc ra ft 
Section, Office of P roduction  M an­
agem ent, w ill leave sh o rtly  fo r  E n g ­
land  to  v isit a i rc ra f t  p la n ts  and  con­
fe r  w ith  B ritish  a irc ra f t  production 
officials.

H e w ill m ake th e  tr ip  a t  th e  in ­
v ita tio n  of J . T. C. M oore-Brabazon, 
B ritish  M in ister of A irc ra f t P roduc­
tion.

Mr. M eigs’ purpose is to  exchange 
ideas and  a r ra n g e  fo r  b e tte r  co­
ord ination  of a irc ra f t  ou tpu t.

M c K e e  C o. P a y s  T h ir d  
D iv id e n d  T h is  Y ea r
■  T h ird  dividend pay m en t th is  
y ea r  on its  class B stock  w as r e ­
cently  m ade by A rth u r  G. McKee & 
Co., C leveland, eng ineers and  con­
trac to rs . D ividend of 25 cen ts re g ­
u la r  and 50 cen ts ex tra , to ta l of 75 
cents p e r  sh are , w as paid to  stock ­
holders of record  Ju n e  20. In c lu d ­
ing th is  dividend, pay m en ts  to  date 
th is  y e a r  ag g re g a te  $2.25 p e r  share .

D ollar volum e of co n trac ts  taken  
in 1941, th e  com pany repo rts , is a p ­
p rox im ately  th e  sam e as in  th e  pe­
riod in 1940. T his w as ab o u t one 
and one-half th a t of ar. av e rag e  fu ll 
year.

N ew  business h as  been a lm ost e n ­
tire ly  in th e  com pany’s iron  and  
steel division. C onsiderable p ro g ­
ress  is rep o rted  in  design ing  the  
$35,000,000 steel p lan t in  B razil fo r 
w hich A rth u r  G. M cKee holds en ­
g ineering  con tract. P u rc h ase  of 
equ ipm ent fo r  th a t p ro jec t w ill b e ­
g in  soon.

W ith  m ino r exception, s ta te s  th e  
com pany, a ll new  con trac ts  taken  
th is  y e a r  have been fo r  construc­
tion in  U nited S ta te s  and  C anada.

F irst A ll-W eld ed  P a sse n g e r  S h ip  L a u n c h e d

P
K
Pi ‘
I

■  S. S. AFRICAN COMET, first all-welded passenger ship ever built, slides down 
ways at Ingalls Shipbuilding Corp. yards, Pascagoula. Miss. Displacing 17,000 tons, 
she will be largest and fastest ship ever placed in regular service between the 
United States and South and East Africa when she enters the New York to 
Capetown run this fall. For structural details, see STEEL. May 19, p. 49. Acme photo
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“ N o  R e la t io n  B e tw e e n  
G r a in  S ize , T o u g h n e s s ”
B E xperim en ts ju s t  concluded by 
m e ta llu rg is ts  a t  the  N ational B u­
reau  of S tan d a rd s indicate th a t 
th e re  is no re la tion  betw een g ra in  
size and  toughness of steel, the 
D ep a rtm en t of C om m erce a n ­
nounced la s t week.

K now ing th a t  it w ould be h ighly 
advan tageous if the  im p o rtan t 
p ro p erty  of toughness in steels 
could be co rre la ted  w ith  som e o th e r 
easily  ascerta ined  characteristic , 
Sam uel J. R osenberg  and  D aniel H. 
G agon m ade a series of notched 
b ar te s ts  of a m edium -carbon fo rg ­
ing steel a t  d ifferen t degrees of 
heat. The te s ts  w ere  m ade so as 
to have d ifferen t g ra in  sizes in the 
specim ens used.

The re su lts  show  th a t  each in ­
dividual hea t of a m edium -carbon

F o r m s  C lo sed  E a rlier
B Because of Ju ly  F o u rth  holiday 
th e  final fo rm s fo r  th is  issue of 
STEEL w ent to  p ress  T hursday  
noon, Ju ly  3, instead  of the  cus­
to m ary  tim e F rid a y  nigh t. All 
new s, m a rk e t in fo rm ation  and p rice 
corrections, the re fo re , a re  as  of 
T h u rsd ay  noon.—The E ditors.

fo rg ing  steel has an  inheren t re ­
s is tance  to im pact p ecu lia r to th a t 
p a rticu la r  heat, and  th a t th is  im ­
pact resis tance is dependent upon 
fac to rs  no t a t  p resen t recognized.

I t  w as found  th a t  as the  speci­
m ens w ere hot rolled no re la tion  
ex isted  betw een g ra in  size and 
toughness, and th a t all the  steels 
w ere  qu ite  b rittle . N orm alizing— 
h ea tin g  to 1600 degrees F ah r. and

a ir  cooling—caused som e im prove­
m en t in toughness. W hen so t r e a t­
ed th e  fine-grained s teels  w ere 
to u g h e r th a n  th e  coarse-grained 
steels.

P ro p e r h ea t tre a tm e n t—h ard e n ­
ing  and  tem p erin g —resu lted  in  a 
m arked  im provem ent in the  to u g h ­
ness of the  steels, b u t in  th is  con­
dition th e re  w as no re la tio n  be­
tw een g ra in  size and  toughness, it 
is sta ted .

T hus, i t  is ap p a ren tly  not pos­
sible to  co rre la te  the  effect of g ra in  
size and  h ea t tre a tm e n t w ith  the 
im pact-toughness of steel. H ow ­
ever, it is know n th a t m ost steels 
lose toughness, becom e b rittle , ra p ­
idly as  the  te m p e ra tu re  is de­
creased. T he ra n g e  of te m p era tu re  
w herein  th is  change occurs is a 
reliable criterion  of th e  re la tive  
toughness of steels, the  low er the  
te m p era tu re  a t  w hich toughness  is 
lost, the b e tte r  the  steel.

D e fe n se  “ A ll - O u t ” for  W a r e h o u se s  M e a n s  A ll O u t

use, in  q u an titie s  too  sm all for 
m ills to  handle.

F ig u re s  on steel d istribu tion  by 
the A m erican Iro n  and  S teel In s ti­
tu te  show  th a t in 1940 over 14 per 
cent of all stee l w as d is trib u ted  by 
w arehouses, ind icating  th e  la rg e  
and im p o rta n t place they  occupy in 
supp ly ing  dem ands of sm all u se rs 

Called to  supply  consum ers in 
la rg e  lots, and  unable to  ob ta in  re ­
p lacem ents from  m ills, d is trib u to rs  
rep o rt “a  se rious s itu a tio n .”

T he Office of P roduction  M anage­
m en t h as  been in fo rm ed  of th is, 
an d  is expected to ta k e  action.

T he accom panying  illu s tra tio n s  
w ere  sa id  to  re p re se n t a typ ical 
w arehouse bay “before an d  a f te r .” 
U pper p h o to g rap h  show s stocks as 
of Jan . l ;  the  low er one, as of 
Ju n e  1.

■  S teel w arehouses face a difficult 
s itua tion  in supp ly ing  the  la rg e  sec­
tion of the  consum ing  m a rk e t n o r­
m ally  served  from  th a t source. 
S h ipm ents of mill-size tonnages a t 
th e  req u est of defense agencies f re ­
quen tly  h as  depleted stocks and  it 
has no t been possible to  obtain  re ­
placem ents, since w arehouses have 
no p rio rity  ra tin g  in th e  p resen t 
defense setup.

M ills have sough t to m ain ta in  
sufficient flow of stee l to  w are ­
houses to  keep stocks up to  a  point 
w here  th e  no rm al sm all o rders can 
be filled, bu t un d er p rio ritie s  they  
have found th is  difficult an d  often 
im possible.

I t  is es tim ated  50 to  60 p er cent 
of steel m oving from  w arehouse is 
fo r p rim ary  o r secondary  defense
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MEN of I N D U S T R Y

Edwin C. Stout

C. G. M atthew s

Sam uel Dunlap

Ilarry B. Loso

a  ED W IN  C. STOUT has been ap ­
pointed sa les m anager, w ire de­
partm en t, W ickw ire S pencer Steel 
Co., New York, and C. G. M atthew s 
has been nam ed a ss is ta n t sa les 
m an ag er of th a t departm en t. Mr. 
S tou t has been associated  w ith  
W ickw ire Spencer since 1920 a t 
w hich tim e and un til 1924, he w as 
sales rep resen ta tiv e  in Ohio. In  
1924 he w as tra n s fe rre d  to N ew  
York as  sa les m anager, sp rin g s de­
partm en t, la te r  holding positions 
of a ss is ta n t sa les m an ag e r of the  
com bined w ire and  sp rin g  d ep a rt­
m ents, and  easte rn  d is tric t sales 
m anager. Mr. M atthew s h as  been 
identified w ith  th e  w ire  - sa les de­
p artm en t 18 years.

♦
F red  W. F ord , since Septem ber, 

1940, sales engineer, R yan  A ero­
nautical Co., San Diego, Calif., has 
been nam ed purchasing  agent.

♦
A rch W arner has been prom oted 

to a ss is ta n t w orks m anager, M e­
chanics U niversal Jo in t division, 
Borg-W arner Corp., Rockford, 111. 

♦
C harles D. Dickey, a vice p res i­

dent, J . P. M organ & Co. Inc., New 
York, has been elected a director, 
G eneral E lectric  Co., Schenectady, 
N. Y.

♦
C harles B. D urgin, group leader 

in the research  departm en t, phos­
phate division, M onsanto Chem ical 
Co., St. Louis, has been m ade a s ­
s is tan t d irec to r of research .

♦
Sam uel D unlap, a f te r  46 y ea rs ’ 

service w ith  th e  U nited S ta tes  Steel 
Corp. and  p redecessor com panies, 
has re tired  as  au d ito r and  director 
of A m erican S teel & W ire Co., 
Cleveland. Mr. D unlap becam e a s ­
sociated w ith  Illinois S teel Co., in 
May,. 1895, and w as elected aud ito r 
of A m erican S teel & W ire in  July , 
1936.

♦
H arry  B. Lose has been appo in t­

ed superin tenden t of construction ,

E ng ineering  and C onstruction  d ivi­
sion, K oppers Co., P ittsb u rg h . F o r­
m erly  a s s is ta n t superin tenden t, Mr. 
Lose succeeds the la te  Roy L. Sm ith. 
He jo ined K oppers in 1916 as  a lay ­
out engineer. A fte r leav ing  to be­
com e construc tion  m an ag e r fo r  R u s t 
E ng ineering  Co. from  1928 to  1930, 
he re tu rn ed  to K oppers as  an  e rec t­
ing  engineer. L a te r  he w en t to  P h il­
adelphia C oke Co., P h iladelph ia , a 
K oppers affiliate, w here he w as 
m an ag e r of the  w holesale coke 
sa les d ep a rtm en t from  1934 to 1937. 

♦
E. H. W ingate  J r .  has  been nam ed 

purchasing  agen t, B irm ingham  E lec­
tr ic  Co., B irm ingham , -Ala., succeed­
ing H. J . B elcher, who has joined 
A labam a D ry Dock & Shipbuild ing 
Co., Mobile, Ala.

♦
R obert M. R eid has been appoin ted  

as s is ta n t m an ag er, tra ffic  d e p a rt­
m ent, T ennessee Coal, Iro n  & R ail­
road  Co., B irm ingham , Ala. Mr. 
Reid fo rm erly  w as chief of the 
ra te  bui'eau, tra ffic  departm en t.

♦
W illiam  F . C raw ford , vice p res i­

dent since 1937, E d w ard  Valve & 
Mfg. Co. Inc., E a s t Chicago, Ind., 
has been elected president, to  suc­
ceed the  la te  W . W. C raw ford . M r. 
C raw ford  has been associa ted  w ith  
the o rgan ization  since 1931.

♦
Lew is W. A bbott, th e  p as t six 

y ea rs  g en era l m an ag e r, in sta lla tion  
departm en t, W este rn  E lectric  Co., 
New York, h as  re tire d  a f te r  m ore 
than  20 y e a rs ’ service. G usta f A. 
Johnson, fo rm erly  personnel d irec­
tor, succeeds Mr. Abbott.

♦
F ra n k  T. Sisco, the  p as t 11 y ears  

editor, Alloys o f Iron Research  of 
the  E n g in eerin g  F oundation , has  re ­
signed to  becom e as s is ta n t secre­
ta ry , A m erican  In s titu te  of M ining 
and M etallurg ical E ng ineers, and 
sec re ta ry  of its  I ro n  and  S teel and 
In s titu te  of M etals D ivisions, He 
succeeds L ouis Jo rd an , w ho is now 
in th e  governm ent service in  W ash ­
ington. M r. Sisco w as a  national
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A. J. Paddock It. C. Roliinson 3 . C. AuKSburjrer II. B. 11111

d irec to r of the  A.S.M. in 1929 and 
is the  a u th o r  of fo u r  books in addi­
tion to  the  direction  and  editorsh ip  
of Alloys o f Iron Research Mono­
graphs. H e h as  long  been active 
in th e  A.I.M.E., hav ing  served  as 
sec re ta ry  and  subsequen tly  ch a ir­
m an of the Iro n  and  S teel division.

Jo h n  S. M arsh , associa ted  w ith  
Alloys o f Iron Research  since its 
inception in 1930, and since 1933 
physical m e ta llu rg is t and associa te  
editor, succeeds M r. Sisco as  editor.

♦
F red  V. G ardner, consulting  eng i­

neer, S m ith  S teel F oundry  Co., Mil­
w aukee, has been elected president, 
succeeding E dw ard  A. Bacon, who 
has been nam ed chairm an . Mr. 
Bacon recently  w as m ade a lieu- 
tenant-com m ander in th e  N avy and 
is s ta tioned  a t  h ea d q u a rte rs  of the  
n in th  naval d is tric t a t  G rea t Lakes, 
111.

♦
R. C. R obinson has  been nam ed 

m anager, E lm ira , N. Y., p lan t of 
A m erican Bridge Co., U nited S ta tes  
S teel Corp. subsid iary . H e succeeds
A. J .  Paddock, w ho has been tra n s ­
ferred  to  G ary, Ind., as m an ag e r of 
opera tions there.

Mr. R obinson began his service 
w ith  A m erican Bridge in 1934 a t the  
M inneapolis p lant, in 1938 becom ­
ing a ss is ta n t m anager, E lm ira  p lan t. 
Mr. Paddock jo ined A m erican Bridge 
in 1929 as a tim ekeeper. S ubse­
quen tly  he w as tra n sfe rre d  to  the  
A m bridge, Pa., p lant, and in 1936 
to the  E lm ira  p lan t as a ss is ta n t to 
m anager, becom ing m a n ag e r in  1937.

O th er changes announced by 
A m erican B ridge a re : G. K. M an­
ner, a s s is ta n t ra te  forem an, G ary 
p lant, has been tra n sfe rre d  to E l­
m ira  as a s s is ta n t m anager, succeed­
ing M r. Robinson. P . W. Seyl, the 
p ast 24 y ea rs  m anager, G ary  p lant, 
is re tirin g . B. O. B atem an, a s s is t­
a n t to  vice p residen t in charge  of 
m an u fac tu rin g  operations, is r e t i r ­
ing a f te r  m ore th an  39 y ears  of se rv ­
ice. H e will be succeeded by J . C. 
A ugsbu rger, fo rm erly  ass is tan t

m an ag e r a t G ary. J . M. M artin , 
m an ag e r of the  Shiffler p lant, P it ts ­
burgh , is re tir in g  a f te r  m ore than  
41 years of service. He is succeed­
ed by H. B. Hill, p lan t eng ineer of 
the Shiffler plant.

♦
R. J . M inshall has  resigned as a 

vice p residen t and d irector, Boeing 
A irc ra ft Co., S eattle , to  become 
president, P um p  E ng ineering  S erv ­
ice Corp., Cleveland, subsid iary  of 
B org-W arner Corp. Mr. M inshall 
succeeds D. E. G am ble, w ho has 
been p residen t of P um p  E n g in eer­
ing Service in addition  to vice p resi­
dent and general m anager, Borg & 
Beck division of B org-W arner. Mr. 
G am ble will continue in the la tte r  
capacity  and will rem ain  a d irector 
of P um p E ngineering .

♦
Jo h n  C. S p rague, sec re ta ry  and 

d irector, A cheson Colloids Corp., 
w ith  offices in N ew  York, h as  been 
tra n sfe rre d  to  the  m ain office in 
P o rt H uron , Mich., and will be in 
charge  of a new  d ep artm en t to  
handle prob lem s re la tin g  to taxes, 
p riorities, pa ten ts , social security  
and ad m in istra tiv e  laws.

♦
C. E . L au th n er, B irm ingham  Sash 

& D oor Co., B irm ingham , Ala., has 
been elected presiden t, P u rchasing  
A gents A ssociation of B irm ingham  
fo r 1941-42. L. C. T eague, T ennes­
see Coal, I ro n  & R ailroad  Co., has 
been nam ed firs t vice p residen t, and 
J. W . Sledge, N ational C ast Iro n  
P ipe Co., second vice presiden t. O th­
e r  officers: T re asu re r, G eorge L.
W ilson, Jefferson  C ounty com m is­
sion; secre ta ry , Clyde H. P o rte r, A la­
bam a B y-Products Corp.; national 
d irector, F . B. Shannon, A m erican 
C ast Iro n  P ipe Co.; a l te rn a te  n a tio n ­
al d irector, E. M. E vans, N ational 
C oal & Coke Co.

♦
D avid H oppenstand , p residen t, 

H opkan  R ivet Co., P ittsb u rg h , has  
organized  L a th am  M achine Co., 128 
L ath am  stree t, P ittsb u rg h , to  m a n u ­

fac tu re  gages, and  various types of 
hobs, cu tte rs  and  m achine tools fo r 
national defense w ork. The p lant, 
new ly equipped, is a lready  in p ro ­
duction. M r. H oppenstand  will con­
tinue as p residen t of H opkan.

♦
F ra n k  R. P ierce , genera l sales 

m anager, K elv inato r division, Nash- 
K elv inator Corp., D etro it, h as  been 
p rom oted to  th e  new ly crea ted  post 
of vice p residen t in  charge  of sales. 
C harles T. Law son, sa les m anager, 
K elv inator household  division, suc­
ceeds M r. P ierce  as  genera l sales 
m anager, w hile W . A. Blees con­
tinues as genera l sa les m anager, 
N ash M otors division.

♦
Joseph  M. M arshall J r .  has  been 

appoin ted  d is tric t eng ineer, w ith  
h ea d q u a rte rs  a t  A tlan ta , Ga., fo r 
A m erican In s titu te  of S teel Con­
struc tion , N ew  York. H e w ill cover 
the  te rr ito ry  em bracing  V irginia, 
ea s te rn  K entucky, N o rth  C arolina, 
S ou th  C arolina, Tennessee, G eorgia, 
A labam a and F lo rida. M r. M ar­
sha ll w as fo rm erly  en g in ee r in ­
spec to r fo r  PW A in G eorgia.

♦
Ja n ies  A. T ra il has  jo ined  H y a tt 

B earings D ivision, G eneral M otors 
Sales Corp., H arriso n , N. J. F o r  
several y ea rs  M r. T ra il h a s  been an 
associa te  p ro fe sso r in m echanical 
eng ineering  a t  A. & M. College of 
Texas. H e will cover th e  sou thw est 
te rr ito ry  from  D allas, Tex. A. J. 
Sw lsler, w ho fo rm erly  hand led  th is  
te rr ito ry  fo r  H y a tt, w ill w o rk  from  
the w estern  division h ea d q u arte rs  
in Chicago.

*
W. E. Jom iny , fo rm erly  research  

m e ta llu rg is t w ith  G eneral M otors 
R esearch  L aborato ries, D etro it, and 
well know n in  m e ta llu rg ica l circles 
fo r h is w ork  in  connection w ith 
h a rdenab ility  te s ts  on steel, is now 
associated  w ith  th e  eng ineering  de­
p a rtm e n t of C h ry sle r Corp., De­
tro it, w ork ing  a s  m e ta llu rg is t u n ­
der d irection  of F . E. M oCleary.
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D IE D :
3  Thom as J . B ray -Jr., 43, sales 
m anager of bar, s tr ip  and sem ifin­
ished m ateria ls for Carnegie-Illinois 
Steel Corp., P ittsbu rgh , June  27. Mr. 
Bray bad been identified w ith the 
steel industry  since g raduation  from  
Lehigh U niversity, and p rio r to jo in ­
ing Carnegie-Ulinois had been asso­
ciated w ith Republic Iron  & Steel 
Corp., now Republic Steel Corp., and 
K oppers Co. in Chicago and P itts ­
burgh.

♦
Adolph C. Eckert, 77, until re ­

cently treasu rer, Cleveland Punch & 
S hear W orks Co., Cleveland, June  
29, in th a t city. He had been asso­
ciated w ith  the com pany 50 years.

♦
Em il W. W endt, 60, m idw estern 

sales m anager, T aylor In stru m en t 
Co., Rochester, N. Y., w ith offices in 
Chicago, in th a t city, Ju n e  27. He 
had been associated w ith the com ­
pany 33 years.

♦
.1. P. M urphy, -78, who re tired  in 

1932 as assistan t to vice presiden t 
in charge of purchases and stores, 
New York C entral railroad, a t his 
home in M entor, O., June  26.

♦
A rlington Bensel, 62, re tired  sales 

m anager, JellifT Mfg. Co., W estport, 
Conn., June  29, in E ast Orange, 
N. J.

♦
Thom as B. 3Iorton, 81, president, 

A rm ored C ar Corp., Louisville, Ky., 
June 30, in th a t city.

♦
W illiam G uggenheim , 72, retired , 

June  28, in New York. Mr. Gug-

genheim  a t one tim e w as su p e rin ­
tendent, P h iladelph ia S m elting  & 
Refining Co., Pueblo, Colo., and 
served a num ber of y ears  as gen ­
era l m an ag e r of the  various m ining 
and sm elting  in te rests  of M. G ug­
genheim ’s Sons in Mexico.

♦
A rth u r  H. W atson, 45, a pa ten t 

a tto rn ey  fo r B org-W arner Corp., 
Chicago, a t his hom e in H ighland 
P ark , 111., Ju n e  29.

♦
B. H. N oelting, 89, president, 

F au ltless  'C aster Corp., Evansville, 
Ind., in th a t city, Ju n e  28.

♦
George F. H ess, 69, su p e rin ten d ­

ent of m otive power, W abash ra il­
road, fo r 20 years p rio r to his re ti re ­
m ent in May, 1940, in M artinsville, 
Ind., Ju n e  28.

*
A lbert C. Cornell, 62, secretary , 

N ational C arbon Co., New York, and 
of several of its affiliated com panies, 
in Milford, Conn., Ju n e  29.

♦
Leslie C. Jacobson, 51, su p e rin ­

tendent in charge of fab rica tion  de­
partm en ts, C arboloy Co. Inc., D e­
tro it, Ju n e  24, in D etroit. Mr. Jaco b ­
son had been associated w ith  C ar­
boloy as a production executive 
since 1937, and before th a t w as w ith  
Union W ire Die Corp. 15 years.

♦
S tu a r t K. Knox, 62, consulting  

eng ineer specializing in hydrau lic  
and sa n ita ry  engineering, Ju n e  28, 
in M ontclair, N. J.

♦
C. J . G. F ischer, 82, founder 

F ischer C asting  Co., N orth  P la in ­
field, N. J., Ju n e  29.

A c t i v i t i e s  of S te e l  U s e r s ,  M a k e r s
■ INLAND STEEL CO., Chicago, 
has moved its K ansas City, Mo., 
distric t sales office to su ite  906-7, 
Midland building, 1221 Baltim ore 
avenue.

♦

Michigan Tool Co., Detroit, has 
changed the nam e of its Cone 
W orm  G ear Division to Cone Drive 
Division.

H ercules Pow der Co., W ilm ing­
ton, Del., has purchased th e  syn­
thetic resin  business of John  D. 
Lewis Inc., Providence, R. I., which 
includes th e  land, buildings, equip­
m ent and processes of th e  M ans­
field, Mass., and Brunsw ick, Ga., 
plants. The Lewis com pany’s sales 
and m anufactu ring  facilities will be 
joined w ith  the  syn thetics d ep art­
m ent of Hercules.

John  B. Lewis, president and 
tre a su re r  of the  Lewis com pany, 
will ac t as consu ltan t during  tim e

requ ired  fo r consolidation, w ith 
head q u arte rs  a t  Providence. How­
a rd  Bates, vice president of the 
Lew is organization , will jo in  the 
sa les sta ff of H ercules syn thetics 
departm en t, w ith  tem p o rary  head­
q u a r te rs  a t the  M ansfield p lant.

The M ansfield p lan t w ill be op­
era ted  under d irection of R. F. 
Schlaanstine, d irec to r of operations, 
syn the tics departm ent. D r. R. 
M arx, technical d irec to r of the 
M ansfield p lant, will continue in 
th a t capacity.

*
Lyon Iron  W orks, Greene, N. Y., 

m a n u fa c tu re r of hydrau lic  m ateria l 
handling  m achinery, h as  recen tly  
increased production floor space 50 
per cent.

♦
St. Louis d istric t sa les office of 

Republic S teel Corp., Cleveland, has  
been m oved to  811 Shell building, 
T h irteen th  and  L ocust streets;. J.
B. B eyer is d is tric t sa les m anager.

C a n a d a  A c h ie v e s  N ew  
R eco rd  in  S te e l  O u tp u t
B 'Canadian production of steel in ­
go ts and d irec t steel castings in  M ay 
reached a record  to ta l of 206,110 
g ross tons, accord ing  to th e  D om in­
ion B ureau  of S ta tistic s. M ay pig 
iron  production  w as h igher th a n  in 
A pril and w as fa r  la rg e r  th a n  in 
May, 1940. F erroa lloy  o u tp u t w as 
sligh tly  low er th an  in A pril. C um u­
la tive production  of all th ree  m a te ­
ria ls  w as the h ighest fo r  any  s im ­
ila r period in  th e  past.

N ine of the ten  b last fu rn aces in 
the coun try  w ere  op era tin g  th ro u g h  
May, a t 92.8 per cen t of capacity .
The one idle stack  has not been in
opera tion  fo r severa l years. P ro ­
duction  com parisons follow, in g ross 
tons:

Steel
ingots, PiK Ferro-

castlngs iron alloys
M ay, 1941 . . . 206,110 113,624 15,117
April, 1941 . . . .  200,680 103,326 16,161
M ay, 1940 ___  174,417 93,254 10,272
5 mos., 1941. . . 961,272 513,238 73,181
5 mos., 1940. . . 792,033 460,971 48,116
5 mos., 1939. . . 472,239 243,716 20,889

S e s k s  O p en  S h o p  fo r  
M a x im u m  P r o d u c t io n
B N ational A ssociation of M anufac­
tu re rs  la s t w eek asked  th e  federa l 
governm ent, fo r  th e  sak e  of m ax i­
m um  natio n al defense production , 
to “u rg e  em ployers specifically not 
to  d iscrim inate  a g a in s t e ith e r  union 
o r nonunion w o rk e rs ,” and  to  “p ro ­
tect th e  r ig h t of every  free  m an 
who w an ts  to w ork  to  do so, free  
from  coercion o r  in tim idation  from  
any  source .”

A s ta tem en t, issued by W a lte r  D. 
F u ller, associa tion  p residen t, said:

“W ithin  the  la s t w eek th e  coun­
try  h as  been p resen ted  w ith  the  
spectacle of A m erican  w o rk e rs  in 
defense in d u strie s  being  coerced by 
governm en t agencies an d  em ploy­
ers  in to  jo in ing  labo r o rgan izations 
not of th e ir  ow n choice as th e  price 
of a  job. D enial by governm ent, 
by em ployers, by o th e r  em ployes or 
by anyone, of th e  w o rk e r’s rig h t 
to w ork  is un-A m erican and  a  long 
step  tow ard  d ic ta to rsh ip . . . .

“T he w o rk e r’s r ig h t to  w ork  is 
certa in ly  as  g re a t as  h is r ig h t to  
strik e . W e th in k  th e  closed shop 
is inconsisten t w ith  the  dem ocratic  
principles w e a re  a rm in g  to  defend .”

Reports Labor Shortages in  
Essential Defense Trades

S hortages in v ita l sh ipbuild ing , 
a irc ra f t  and  m achine shop tra d e s  

.w ere  rep o rted  by F ed era l S ecu rity  
A d m in is tra to r P a u l V. M cN utt in  
a  su rvey  m ade by the  Social Se­
cu rity  Board. M easuring  unfilled 
job openings and  em p loyers’ an tic i­
pated  needs du rin g  M ay an d  Ju n e  
ag a in s t availab le w o rk e rs  reg is ­
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te red  a t s ta te  em ploym ent offices, 
th e  board  found  th e  sh o rtag e  w as 
m ost critica l in  these  occupations:

Tool designers, die designers, a i r ­
p lane w oodw orkers, a irc ra ft  detail 
assem blers, hu ll inspectors, lofts- 
m en, sh ip  fitters, tem p la te  m akers, 
boatbuilders, m arine  m achinists, 
ae ro n au tica l eng ineers, a irc ra ft 
final assem blers, a irc ra ft  riveters, 
tool and d iem akers and vai’ious 
k inds of m achin ists and  la the  op er­
ators.

D e fe n s e  W ork  S tr e s se d  
B y  R e p u b lic  O ffic ia ls
■ N ecessity  fo r  in d u stry  to  exert 
every  ounce of energy  tow ard  the 
defense of dem ocratic  coun tries w as 
em phasized la s t w eek by T. M. 
G irdler, cha irm an , and  R. J. W ysor, 
p residen t of R epublic S teel Corp., 
Cleveland, in a le tte r  sen t to  stock ­
holders.

Enclosed w ith  q u a rte rly  dividend 
checks of $1.50 p e r  sh a re  on th e  
co rpo ration ’s p re fe rred  stocks, and 
50 cen ts on com m on, the  le tte r  
s ta ted  “R epublic is doing, and will 
continue to do, its  p a r t  in th is  di­
rection .”

R epublic’s stee l ingo t o u tp u t in 
A ugust, 1939, p rio r to  declara tion  
of w ar, w as 409,811 tons. I ts  em ­
ploym ent to ta l w as 49,127, and op­
e ra tin g  ra te , 66.3 per cent. Ingot 
production in May, 1941, w as 703,-

B In  1872, a  24-ir.ch double-housing 
p lan er em bodying th e  sp ira l g ea r 
drive inven ted  by W illiam  S ellers in  
1864, w as m an u fac tu red  by W illiam  
S ellers & Co. Inc., P h iladelphia. I t  
w as used in  re g u la r  production 
from  th a t  tim e un til 1923—th ro u g h  
the Spanish-A m erican W a r and

091 tons, em ployes num bered  67,656, 
and  opera ting  ra te  w as 103.4 per 
cent.

E nough ligh t a rm o r p la te  fa b ri­
cated  fo r im m edia te assem bly  fo r 
200 tan k s p er m onth  is being p ro ­
duced by R epublic a t  p resen t. Ca­
pacity  fo r ligh t a rm o r p la te  w hich 
m ust be fab rica ted  by the ta n k  p ro ­
ducer is 7000 tons p er m onth . O ut­
pu t of both  types in increasing.

S o a k in g  P i t  C a p a c ity  
Is B e in g  In c r e a se d
g  In  line w ith  efforts to  increase 
steel capacity , som e m ills a re  plac­
ing o rders fo r new  and im proved 
soaking  pits. The follow ing orders 
fo r 1-way fired p its  recen tly  w ere 
received by S urface  Com bustion 
Corp., Toledo:

Jones & L aughlin  S teel Corp., five 
holes a t  the A liquippa p lan t heated  
w ith  b last fu rn ace  and  coke oven 
gas, and tw o 5-hole b a tte rie s  a t the 
South  Side w orks hea ted  w ith  coke 
oven gas. All 15 will be equipped 
w ith  au tom atic  p rog ram  hea ting  
con tro l and  individually  operated  
covers.

S haron  S teel Corp., Lowellville, 
O., five oil-fired holes.

R epublic S teel Corp., Canton, O., 
five holes fo r alloy ingots, heated  
w ith  n a tu ra l gas.

A m erican Rolling Mill Co., B u t­
ler, Pa., five holes. These a re  in

W orld W ar I. Follow ing 1923 the 
records show  little  activ ity .

In  1934 it w as placed on exhibi­
tion  in  th e  F ra n k lin  In s titu te , P h il­
adelphia. R ecently  th e  d irec to rs of 
the  in s titu te  offered to  help  th e  gov­
e rn m en t by hand ling  defense w ork  
in th e ir  own well-equipped shops.

addition  to th e  five holes placed in 
operation  la s t year.

All of these  p its will be equipped 
w ith  com pletely  au to m atic  control 
of tem p era tu re , p re ssu re  an d  a t ­
m osphere. They rep rese n t a to ta l 
investm en t of m ore than  $1,090,000.

C a r n e g ie - I l l in o is  B u y s  
S ta n d a r d  T in  P la te  C o.
B Tin p la te  m a n u fa c tu rin g  p lant 
of the  S tan d a rd  Tin P la te  Co. and 
the  coal m in ing  p ro p ertie s  of the  
C anonsburg  Coal Co., subsid iaries 
of the C ontinen tal Can Co., have 
been acqu ired  by th e  Carnegie- 
Illinois S teel Corp., subsid iary  of 
the  U nited S ta te s  S teel Corp., to 
supp lem ent th e  C arneg ie com ­
p any’s tin  p la te  facilities.

F o rm e r em ployes of both  acqu ired  
com panies, abou t 2000 in num ber, 
have become em ployes of the  Car- 
negie-Ulinois corporation .

This acquisition  will add ap p ro x i­
m ately  5,000,000 base boxes of tin  
p la te  to C arneg ie’s an n u a l capacity .

S tandard  T in  P la te  Co. has  24 hot 
tin  m ills, all of w hich have been 
run n in g  a t capacity  fo r  the  p as t sev­
e ra l years. A nnual capacity  of the 
p lant is placed a t 116,600 n e t tons.

Since 1935 the  C arnegie and  p red ­
ecessor com panies have ju n k ed  over
500,000 net tons of s im ila r capacity , 
the m ost recen t being the  L aughlin  
w orks.

The old p lan er w as p u t in to  o p era ­
tion on a job  req u ir in g  th e  p lan ­
ing of precision  in s tru m e n t p a rts , 
and  is now  doing its  sh ift a s  re g u ­
la rly  as  in  th e  days o f P re s id en t 
G ran t, an d  as  accu ra te ly  as  close 
to le ranaces of th e  p resen t day re ­
quire.
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W indow s of W A S H I N G T O N

By L. M. LAMM
Washington Editor, STEEL

OP.4CS overlapping OPM functions. Reorganization of de 
fense  agency discourages some business men members . . 
Knudsen warns automakers production may be curtailed fur 
ther . . . Priority status of repair materials assured . . . Sec 
ondary aluminum smelters granted preference ratings . .

New revenue bill will be submitted to house soon

W A S H I N G T O N  
B W H ILE the reorganization  of 
OPM into com m odity sections and 
industria l advisory com m ittees has 
not progressed  far, businessm en 
serv ing  in the OPM are  already  
pointing to a num ber of defects 
expected to develop.

Chief of these is the  grow ing re ­
liance of the OPM on OPACS. 
T hrough  his allocation orders, Ad­
m in is tra to r Leon H enderson is u n ­
dertak ing  duties th a t ap p ear to 
overlap those of the OPM priorities 
division. H is insistence on expand­
ed production to keep prices down 
is also said  to overlap the  func­
tions of th e  OPM production divi­
sion.

Confusion su rround ing  the re ­
organization has discouraged m any 
of the industria lis ts  in OPM. W hen 
revam ped, the agency will consist 
of about 30 sections fo r im portan t 
commodities, w ith the  section heads 
under the  general supervision of 
John  D. Biggers, production direc­
tor, o r Donald M. Nelson, p u rchas­
ing director, o r E. R. S te ttin iu s Jr., 
prio rities director.

If  the com m odity’s fo rem ost 
problem  involves expansion, as in 
the case of steel, Mr. B iggers will 
superv ise th e  section. I f  p rio rities 
are  the topm ost question, as in 
copper and zinc, Mr. S te ttin iu s  will 
supervise the sections. Mr. N elson 
will be in charge of those com m odi­
ties involving im portan t p u rchas­
ing m atters .

E ach section will have a  corre­
sponding industria l advisory com ­
m ittee. These will m ake recom ­
m endations designed to facilita te  
procurem ent o r production of the

com m odity, w hich w ill then  be con­
sidered by the com m odity section 
head and top OPM officials before 
being placed in effect.

The OPM reorgan ization  h as  not 
affected OPACS, but th e re  a re  re ­
po rts  here th a t OPACS w ill soon 
reorganize along sim ila r lines. 
C om m odity sections, possibly w ith  
accom panying in d u stria l com m it­
tees, w ill be se t up  in  the  price 
agency, according to th is  report.

Knudsen Predicts Trebling of 
Automakers' Defense Orders

A utom otive in d u stry ’s tw o billion- 
do lla r defense co n trac ts  m ay soon 
be treb led , OPM Chief K nudsen told 
rep resen ta tiv es  of th e  in d u stry  a t  a 
W ash ing ton  conference la s t week. 
The increase  in defense o rders w ill 
necessita te  a co rresponding  reduc­
tion in civilian c a r  output, he p re ­
dicted.

T he autom obile m an u fac tu re rs  
m et in W ash ing ton  to  select a  de­
fense  advisory  com m ittee to  w ork 
w ith  th e  OPM com m odity section. 
They agreed  to organize a  com m it­
tee  of 19, of w hich 11 m em bers will 
rep rese n t m an u fac tu re rs  of passen ­
g e r  cars, trucks, buses, tax icabs and 
Are equipm ent. G eneral M otors, 
F ord  and C hrysle r w ill have  one 
rep resen ta tiv e  each. F o u r o the rs 
will be selected by six  com panies, 
Crosley, H udson, N ash, S tudebaker, 
Willys-Overl.-.nd and P ack a rd . E igh t 
rep resen ta tives  w ill be nam ed a f te r  
a m eeting  of p a rtsm ak e rs  and  sup­
pliers th is  week.

L as t w eek’s conference w as a t ­
tended by about 100 rep resen ta tiv es  
of the  auto  industry  and  spokesm en

fo r a dozen governm en t agencies. 
OPACS w as n o t rep resen ted  and  offi­
cials could give no reaso n  fo r  the 
fa ilu re  of an  OPACS spokesm an  to 
appear.

Mr. K nudsen w arned  the  m an u ­
fa c tu re rs  th a t  th e  rap id ly  inc reasing  
defense dem and fo r  raw  m a te ria ls  
consum ed by the  au to  in d u stry  m ay 
soon n ecessita te  a  reduction  in p ro ­
duction m ore d ra s tic  th a n  th e  20 per 
cen t e a r lie r  indicated.

Propose New Magnesium Plant 
In Bonneville Power District

Todd-C a 1 i f o r  n i a Shipbuild ing 
C orp.’s C hem ical E n g in eerin g  Divi­
sion has  applied  to  th e  Bonneville 
P ow er A dm in is tra tion  fo r  40,000 
k ilow atts  of pow er. C om pany p ro ­
poses to  co n s tru c t a  12,000-ton m ag­
nesium  p la n t in th e  Pacific N o rth ­
w est. C onstruc tion  of th e  p lant, 
i t  w as said, w ill be con tingen t on 
th e  successfu l opera tion  of an  in i­
tia l u n it of th e  m agnesium  plant 
w hich the  com pany is erecting  at 
P erm anen te , Calif., an d  w hich is 
scheduled  to  begin opera tions in 
A ugust.

P au l J . R aver, B onneville pow er 
ad m in is tra to r, in fo rm ed  th e  com­
pany  th a t  35,000 k ilo w a tts  of pow­
e r  w ould be rese rved  fo r  i t  un til 
Sept. 30. This allocation  would 
ra ise  th e  pow er com m itm en ts to 
all types of w holesale cus tom ers to 
360,855 k ilow atts. To m ee t th is  de­
m and th e  governm en t is insta lling  
tw o new  54,000-kilowatt g en era to rs  
a t  B onneville dam , and  th re e  new 
108,000-kilowatt g e n e r  a  t  o r s 'a t  
G rand  Coulee dam . All w ill be pro­
ducing by A pril, 1942, an d  will 
ra ise  pow er production  of th e  sys­
tem  to 626,400 k ilow atts.

New Tax Bill To Be Submitted 
Soon by House Committee

A fte r n ine w eeks of public h ea r­
ings and  executive sessions, the 
H ouse W ays and  M eans Commit-
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for metal, w o o d , ceram ic or plastic a p p l i­

cations. In thousands of cases throughout  

mass production industries, the S P E E D  

N U T  has answered the call for a finer, 

faster assem bly  at about half the total 

net cost.

The S P E E D  N U T  is the squadron leader  

because  it is setting a new pace . It out­

performs conventional fastening devices .  

It do es  more, with less weight, and do es  

it faster. It stops vibration loosening , cuts 

costs and breaks all previous speed  records.

S P E E D  N U T S  and S p e e d  C lips  are manu­

factured in over 7 0 0  shapes and sizes to 

hold bolts, screws, rivets and studs. M a d e

S im p ly  send us yo u r  assem bly  details  

and we will furnish sam ples and e n g in ee r­

ing data prom ptly .

T I N N E R M A N  P R O D U C T S ,  INC „ 2039 F U L T O N  R O A D , C L E V E L A N D ,  O H IO

M a n u f a c t u r e r s  o f  P a t e n t e d  SP EED N U T S

IN C A N A D A : Wallace Barnes Co., Ltd., Hamilton, Ontario. IN EN G LA N D : Simmonds Aerocessories, Ltd., London. IN FRANCE: Aerocessoires Simmonds, S. A ., Paris
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tee is nearly  ready to subm it a tax  
bill to th e  house.

No sta tem en t has been issued by 
th e  com m ittee regard ing  the  rev ­
enue provisions th a t w ill be included 
in the  bill. H owever, it is reported  
th a t the act intended to  ra ise  $3,-
500,000,000 in additional taxes h its  
heavily  a t corporation  and u pper in­
come classifications.

The determ ination  of excess p ro f­
its taxes on gross income, ra th e r  
than on net incom e a f te r  norm al 
corporation  taxes, is also said to 
have been decided upon in th e  com­
m ittee’s executive m eetings.

In  the excise sections, a doubling 
of the  p resen t 3% p er cent tax  on 
autom obiles and th e  cu rren t 2% 
per cent tax  on au to  accessories and 
p a rts  is reported  accepted by the 
house group.

Zinc Control Order Amended 
By Division of Priorities

Several changes in th e  o rder im ­
posing m andato ry  industry-w ide 
control on zinc w ere  announced la s t 
w eek by E. R. S te ttin iu s J r ., D i­
rec to r of P riorities.

One of th e  changes provides th a t 
a  producer, a lthough  he m u s t set 
aside a specified am ount fo r em er­
gency allocation by th e  D irector of 
P rio rities, m ay m ake fu ll deliveries 
of m inim um  quan tities (m inim um  
carload lo ts in th e  case of m etallic 
zinc, and 2000 pounds in the  case 
of zinc oxide or zinc dust) so long 
as these deliveries do not in te rfe re  
w ith  the  fulfillm ent of defense o r­
ders.

O ther changes provide th a t  cus­
tom ers fo r zinc m ust file affidavits 
w ith  th e ir  suppliers, s ta tin g  th a t 
custom ers a re  not increasing  inven­
tories to unnecessary  levels; th a t 
producers m u st also file affidavits 
w ith  the  Office of P roduction  M an­
agem ent s ta tin g  th e ir  in ten tion  to 
rep o rt non-observance of the order 
on th e  p a r t of custom ers to the 
P rio rities Division.

Zinc w as pu t under full p rio rity  
control in an o rder issued on June  
10. (Steel,. June 16, p. 35).

Government Survey Seeks 
Reasons for Output Delay

Survey to  determ ine the cause 
fo r the  lag  in defense m ateria ls  p ro ­
duction has been undertaken  by  un ­
nam ed governm ent agencies. S tudy 
will be pointed a t fo rm ing  a  pool 
of ideas to  aid those p lan ts  and in­
d ustries w hich a re  opera ting  fa r 
below th e ir  po ten tia l rate .

W hile the  study  has  not y e t p ro­
gressed  fa r  enough to  reveal all 
causes, it has been suggested  one 
reason  fo r fa ilu re  of industries to 
achieve 100 p er cent o u tp u t is the 
reluctance of w orkers to  approve 
m u ltish ift operation. An exam ple 
is cited in  th e  case of a  defense 
p lan t w hich norm ally  w orks a fu ll

day sh if t of 40 h o u rs  w ith  a  sm all 
overn igh t sh if t to  serv ice m ach in ­
ery. P la n t now  is op era tin g  60 
hours a  w eek w ith  the  orig inal 
crew  doing all th e  w ork  a t tim e 
and a ha lf fo r overtim e. T he w ork ­
ers will fight an y  p lan  to  cancel 
the overtim e work.

The g o v ernm en t’s su rvey  is be­
ing m ade on a rea listic  basis, and 
includes governm en t se lf-searching 
of policies as  well as  s tudy  of in ­
d u stria l m ethods.

Secondary Aluminum Smelters 
Granted A -10 Preference Ratings

N ew  p rio rity  o rder g ran tin g  a 
p reference ra tin g  to  a  num ber of 
secondary  alum inum  sm elters, 
thereby  p erm ittin g  them  to buy 
a lum inum  sc rap  fo r  processing, w as 
issued la s t w eek by P rio ritie s  Di­
rec to r S tettin ius.

R a ting  given secondary  sm elte rs  
is A-10. This ra tin g  is being as­
signed only to those sm elte rs  who 
a re  doing su b stan tia l q u an titie s  of 
defense w ork  and w ho have ade­
q u a te  facilities to handle the sc rap  
m etal quickly  and efficiently.

A lum inum  scrap  w as p u t under 
p rio rity  control in an  o rder issued 
on Ju n e  10.

This o rd er s ta ted  th a t no p e r­
son may. deliver a lum inum  scrap  
fo r m elting  or p rocessing  purposes 
un less such  delivery has been a s ­
signed a  p reference ra tin g  of A-10 
o r h igher, o r un less th e  d irec to r of 
p rio rities has specifically au thorized  
delivery of an o rder deem ed to be 
d irectly  o r ind irectly  in the  in te r ­
ests  of defense.

P rovisions of th e  o rd er do not 
re s tr ic t th e  sa le  o r tr a n s fe r  of scrap  
betw een dealers, bu t a re  intended 
to  apply  only to th e  sa le  of scrap 
to  persons w ho will m elt o r o th e r­
w ise process the  m ateria l.

T he o rd er issued la s t w eek im ­
plem ents the Ju n e  10 o rd er by a s ­
sign ing  th e  A-10 ra tin g  to  a lim ited 
in itia l lis t of sm elters.

S m elters  g ran te d  the  ra tin g  in ­
clude:

A lum inum  Sm eltin g  & R efining Co., 
M aple H eights, O.

A pex Sm eltin g  Co., Chicago.
Aurora R efin ing Co., Aurora, 111.
Barth S m eltin g  Corp., N ew  York.
Berg M etal Co., L os A ngeles.
C leveland E lectro M etals Co., C leve­

land.
L. A. Comb & Bros., Chicago.
E lectric R efractories & A lloys, L ack a­

w anna, N. Y.
Federated  M etal D iv ision  of A m eri­

can Sm eltin g  & R efining Co., a t D etroit, 
Perth Am boy, N. J., Los A ngeles, St. 
Louis, San Francisco, and W hiting, Ind.

G eneral Sm eltin g  Corp., P hiladelph ia .
Sam uel Greenfield Co., B uffalo.
H am den S m eltin g  Co.. H am den, Conn.
H enning Bros., and Sm ith, Brooklvn, 

N. Y.
M. H. H oltzm an M etal Co., St. Louis.
W illiam  F. Jobbins, Aurora, 111.
H. K ram er, Chicago. .  ̂ ,
D. L avin  & Sons. Chicago.
M ichigan SmeMih'g & R efining, D etroit.
N ational Sm eltin g  Co., C leveland.

N iagara  F a lls  S m eltin g  & R efining Co., 
Buffalo.

N orth A m erican S m eltin g  Co., P h ila ­
delphia.

R och ester S m eltin g  & R efining Co., 
R ochester, N. Y.

S ta n ley  C hem ical Co., E ast Berlin. 
Conn.

U. S. R eduction Co., E ast Chicago, Ind.

Defense Housing Projects To Be 
Granted Preference Ratings

A broad  p ro g ram  provid ing  p ri­
o rity  aid  fo r  defense housing  p ro j­
ects, designed to  a s su re  th e  com ­
pletion  of such  p ro jec ts  as  p rom pt­
ly as  possible h as  been announced 
by P rio ritie s  D irec to r S te ttin iu s  and 
C harles F. P alm er, defense hous­
ing co-ordinator.

P ro g ram  p u ts  defense housing 
ahead  of civilian housing  p ro jec ts  
and  will a s su re  a s tead y  flow of 
necessary  bu ild ing  m a te ria ls  to  the 
p ro jec ts  deem ed essen tia l to  the 
national defense p rog ram .

A greem ent p rovides no prio rity  
aid  w ill be g ra n te d  fo r  defense 
housing, w h e th e r  publicly  o r p ri­
vately  financed, un til these  re ­
qu es ts  have been c leared  th rough  
the  co-ordinator or h is field rep re ­
sen ta tiv es  in accordance w ith  the 
procedui’es being  developed.

OPACS Assures Priority 
Status for Repair Parts

OPACS will a s su re  p rio rity  s ta tu s  
fo r rep a ir, m a in tenance m a teria ls  
and equ ipm en t req u ired  fo r  u n in te r­
ru p ted  opera tions fo r  a  w ide range 
of in d u stria l p rocesses and public 
serv ices th ro u g h  th e  prom ulgation  
of an allocation  p ro g ra m  covering 
such item s.

T he p ro g ram  covers 26 industries 
and serv ices w hose continued  opera­
tion is essen tia l to  th e  public w el­
fa re  an d  m ain tenance of civilian sup ­
plies.

M etallu rg ical p la n ts  producing 
raw  m a teria ls  w ere  included in  the 
lis t of 26 in d u strie s  given p rio rity  
s ta tu s  in th e  OPACS allocation.

A d m in is tra to r H enderson  said 
o th e rs  will be given th e  sam e sta tu s  
w hen th e ir  prob lem s a re  analyzed.

Covered in th e  OPACS allocation 
fo r  essen tia l in d u strie s  a re : Civilian 
tra n sp o rta tio n  lines; com m ercial air 
lines, com m ercial m o to r buses, sh ip­
ping, pipe lines, com m ercial com ­
m unications, te leg raph  com m uni­
cations, all rad io  com m ercial com­
m unications, e lec trica l energy  -p ro ­
duction  and d istribu tion , gas produc­
tion and  d istribu tion , w a te r  produc­
tion and d istribu tion , sew er service 
and pe tro leum  production  and  refin­
ing, food p rocessing  and  storing, 
fa rm  equipm ent, m in ing  and  q u a rry ­
ing, and coke converting , m e ta llu r­
gical p lan t, chem icals production, 
fire and  police service, industria l 
and  academ ic research , hosp ita ls  and 
clinics, and public build ings, in stitu ­
tions, schools and  p ark s.
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G E B u ild s  T w o  S h ip  
P r o p u ls io n -G e a r  P la n t s
■  Two new  p lan ts  fo r  the m a n u ­
fac tu re  of propulsion  equipm ent 
fo r m erch an t ships, to  be operated  
by G eneral E lectric  Co., Schenec­
tady, N. Y., and  financed by the 
D efense P la n t Corp., w ill be con­
s tru c ted  a t  a  cost of $20,000,000 to 
$25,000,000, according to  C harles E. 
W ilson, president.

T he p lan ts  w ill be bu ilt a t  E rie, 
Pa., and  Lynn, M ass., and  w ill 
em ploy a  to ta l of 2000. T urb ines 
will be m an u fac tu red  a t  the  E rie  
p lan t and  reduction  g ea rs  a t  Lynn. 
E rie  p lan t will m an u fa c tu re  100 
tu rb ines a  y ea r  fo r  use in U nited 
S ta te s  M aritim e Com m ission C-2 
and  C-3 type cargo  ships. F ifty  
g e a r  equ ipm ents p e r year, s ta r tin g  
in 1942, a re  to be produced a t  the 
L ynn p lant.

T otal floor space will be 475,000

sq u a re  feet, m ak ing  G eneral E lec­
tr ic ’s floor space used in  defense 
production  2,675,000 sq u a re  feet.

G eneral E lectric  la s t w eek w as 
aw arded  a $70,000,000 le tte r  of in ­
te n t by th e  W ar D epartm en t, g u a r­
an tee ing  th e  com pany re im b u rse ­
m en t to  th a t am oun t fo r  pu rchase  
of dies, jigs, tools, fix tures, m a te ­
riel and equ ipm ent necessary  fo r 
production  of su p e rc h arg ers  fo r 
a rm y  a irc ra ft.

S u p erch a rg e rs  a re  to  be m an u ­
fac tu red  in p lan ts  a t  F t. W ayne, 
Ind.; E v ere tt and W est Lynn, M ass.

D e fe n se  C orp . F in a n c e s  
M o re P la n t  E x p a n s io n s
B D efense P lan t Corp. w ill expand 
F ish e r  Body Division p la n t of Gen­
e ra l M otors a t D etro it and the  di­
v ision’s p lan t a t  M uncie, Ind., a t 
a  to ta l cost of $894,001, it w as a n ­
nounced la s t w eek by Loan A dm in­

is t ra to r  Je sse  Jones. A irc ra ft p a r ts  
will be m an u fac tu red .

Increase  of $10,267,043 in  the 
lease ag reem en t w ith  G eneral Mo­
tors, Buick M otors Division, fo r 
p lan ts  a t M elrose P ark , Chicago and 
F lin t, Mich., to be used fo r  con­
s tru c tio n  and  m achinery , w as also 
m ade by DPC. A irc ra ft p a r ts  will 
be pi'oduced in these  p lan ts.

O th er actions announced  by 
Jones: $20,281,000 lease ag reem en t 
to  build and equip  a scientific in ­
s tru m e n ts  p lan t a t N o rth  H em p­
stead, N. Y., fo r  S p erry  G yroscope 
Co.; $140,000 R FC  loan to  Babcock 
P rin tin g  P re ss  Co., N ew  London, 
Conn., to  finance navy  o rders; $25,- 
000 R FC  loan to  C ovington E lec­
trica l M echanical Co., Bowling 
Green, Ky., fo r  m an u fa c tu re  of 
navy  cranes; $100,000 R FC  loan to  
L ea r A via Inc., P iqua, O., fo r m a­
ch inery  pu rchased  and  to  pay  fo r 
additional equipm ent.

Z o n e  L ab or P a c ts  for  
P la n e  B u ild e r s  P ro p o sed
H A ircraft, m a n u fa c tu re rs  w ill be 
asked  to adop t zone w age and  h o u r 
s ta n d ard s  s im ila r to  those  now  in 
effect in the  W est C oast sh ipbuild­
ing industry  and soon to  be adopted 
on th e  A tlan tic  Coast, S idney H ill­
m an, OPM  associa te  d irec to r g en ­
eral, has  announced.

C onferences betw een m an ag em en t 
and  lab o r in  th e  a irc ra f t  in d u stry  
will be called soon. T he ag re e ­
m ent, in addition  to  fixing w ages 
and  w ork ing  conditions, bans lock­
outs, s tr ik es , and  o th e r  im ped im en ts 
to  p roduction  du rin g  th e  life of 
th e  pact, w hich is tw o years.

M r. H illm an said  m ore th an
405,000 sh ipbuild ing  w o rk e rs  will 
be covered nex t year.

C h e v r o le t  D iv is io n  T o  
M a k e A ir c r a ft  E n g in e s

B U F F A L O
E T he th re e  local p lan ts  of Chev­
ro le t M otor Division, G eneral Mo­
to rs  Corp., in th is  d is tric t w ill be 
sh u t down before th e  end of Ju ly  
an d  changed  over fo r producing  
P ra t t  & W hitney  a irc ra f t  engines. 
T his w as announced  la s t w eek a f te r  
receip t o f an  $89,075,000 co n trac t 
from  th e  W ar D ep a rtm en t fo r en­
g ines and  p arts .

P roduction  is expected  to  reach  
1000 engines a  m onth .

T he th ree  p lan ts, now  n ea rin g  th e  
end of 1941 ca r m odels, a re  em ploy­
ing  abou t 4700, b u t will increase  
th is  n u m b er to  10,000 in fu ll sw ing  
on a irc ra f t  m otors.

M illions of do llars w o rth  of new  
equ ipm ent w ill be in sta lled  in the  
th re e  p lan ts , it w as said, and  a 
new  build ing  fo r  eng ine-testing  cells 
w ill be erected  ad jacen t to  th e  R iver 
Road p lant.

H o w  A ir c r a ft  M a n u fa c tu r e r s  A re C o -o p e r a t in g

PLANT POOL TO SPEED
HEAVY BOMBER PROGRAM

HOW AIRCRAFT INDUSTRY 
UNITS WILL COOPERATE TO 
PRODUCE 500 LONGE-RANGE 
BOMBERS A MONTH FOR 
DEMOCRACY'S DEFENSE

FORT WORTH AND TULSA 
PLANTS OF CONSOLIDATED 
AND DOUGLAS WILL SWING 
INTO ACTION, INCREASING 
MONTHLY OUTPUT TO 500.

CONSOLIDATED 
AND BOEING PLANTS 
SPEED CURRENT PRO­
DUCTION OF FOUR- 

ENGINE BOMBERS.

POOLED RESOURCES OF 
DOUGLAS, VEGA AND 
BOEING COMPANIES 
WILL LIFT HEAVY 
BOMBER PRODUCTION 
TO 500 MONTHLY.

I j il » i« -

.4 . W  4  4  4

^ - 4  4  4 4  4
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CURRENT STAGE SECOND STAGE -1941 THIRD STAGE -1945

H The manner in which the co-operative effort of American aircraft manufacturers 
will increase production of long-range bombers is illustrated by this pictograph 
from Aeronautical Chamber of Commerce. Current production of Consolidated 
B-24s and Boeing Flying Fortresses will advance sharply when operations are 
started in Midwestern plants. Bomber output, it is said, “will take another tre­
mendous spurt" with the inception of the Boeing-Douglas-Vega co-operation 

program for construction of Flying Fortresses

Ju ly  7, 1941 35



M E C H A N I Z E D  and H Y A T T I Z E D  FOR D E F E N S E !
"K Tanks and trucks, airplanes and armored 

cars, gun mounts and gun carriages. . .a s  well as the 
machines that help huilcl them . . . depend on Hyatts, 
and Hyatt Quality, to carry the load and guard against 
wear.

These many duties o f  H yatts. . .  in the basic raw ma­
terial industries, in the machines that make defense equip­
ment, and in the defense equipment itself. . .  keep our men 
and our plant working at peak capacity to fill vital de­

fense contracts and regular production at the same time.
Yes, w e are producing as never before, but always 

maintaining the traditional standards o f  Hyatt quality 
for the bearings o f  Am erica’s defense equipm ent on 
the front line as w ell as in the field and factory, mine 
and mill, highway and railway that back it up. Hyatt 
Bearings D ivision, General Motors Sales Corporation, 
Harrison, N ew  Jersey; Chicago, Pittsburgh, Detroit 
and San Francisco.

HYATT ROLLER BEARINGS
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M ir ro r s  of M O T U f í D Ü M

By A. H. ALLEN
Detroit Editor, STEEL

Starting gun being raised for 1942 model assemblies, with 
likelihood of still higher prices, OPACS notwithstanding. 
Higher labor costs, lower volume, more expensive materials, 
tools and equipment combine to force mark-ups on sales tags 
. . .  Little curtailment seen in first months of model run, mate­

rial and parts releases being set at high level

D E T R O I T
■ W H EN  Mr. Leon H enderson of 
the OPACS released  h is d ia tribe 
ag a in st C h ry sle r Corp. in w hich he 
pulled no punches over the  co rpo ra­
tion ’s re fu sa l to  rescind  price ad ­
vances on new  cars, he revealed a 
num ber of in te restin g  th ings.

F irs t, by giving the re lease  to  the 
p ress  even before the  victim  w as 
inform ed, he followed the u sual 
New Deal policy of “publicity  first, 
action la te r .’’ K now ing th a t he has 
no delegated  o r au thorized  pow ers 
to contro l prices legally, he had  to 
re so rt to  veiled th re a ts—“a t the 
p roper tim e I will rep o rt the full 
facts of th e  C hrysle r situation  to  
the P re s id en t’’ and “refu sa l by the 
C hrysler Corp. to co-operate is fo rc­
ing us to  ta k e  the  pricing  of a u to ­
m obiles out of th e  hands of the  in ­
d u stry .”

By th is  la s t s ta tem en t, H enderson 
displays e ith e r a w oeful lack of 
know ledge on how  th e  m o to r indus­
try  opera tes o r a de term ination  to  
tak e  over m o to r com pany en g in eer­
ing  departm en ts. E stab lish m en t of 
price ceilings on cars, legal o r o th e r­
wise, can m ean only an  ad ju stm en t 
of appearance, quality , accessories 
and o th e r  cost item s to  the  point 
w here they  s ta y  w ith in  the sales 
p rice and s till leave a m arg in  fo r  
ad m in is tra tio n  and profit. M anu­
fac tu rin g  com panies a re  no t ye t to 
the point w here  they  tu rn  ou t p rod ­
ucts fo r th e  pu re  love of it.

If  m a teria l an d  labor costs go 
up, e ith e r  p rices go up  o r quality  
goes down. This is one of the  
to u g h est n u ts  th e  in d u stry  is try in g  
to crack  now. L abo r and m ateria l

have gone u p —$27.55 p er ca r since 
the first of the year, according to 
C hrysler. In  p rep a rin g  fo r 1942 
m odels an o th er $25 to $50 p er ca r 
m ust be added fo r  su b s titu te  m a te ­
ria ls  m ade necessary  by sh o rtag es 
resu ltin g  from  the  defense program . 
Price increases a lready  m ade range  
from  abou t $10 to  $60, and  fu r th e r  
increases ap p e ar certa in  unless new  
m odels can be strip p ed  down to  the 
point w here  the  increased  costs can 
be absorbed.

On top of th is  is the likelihood of 
sharp ly  reduced volum e of produc­
tion w hich adds still m ore to  the 
cost item .

P re fe rs  A ccessories
The A m erican public p re fe rrin g  

ca rs w ith p len ty  of accessories and 
gadgets and never seem ing to  be 
w illing to  buy s trip p ed  models, the  
w isdom  of going too fa r  in peeling 
down new m odels m ay be ques­
tioned. So the  only a lte rn a tiv e  is 
a reasonable boost in re ta il prices.

Not only is H enderson  proposing 
to  se t m a n u fa c tu re rs ’ p rices on 1942 
models, but also  to  reg u la te  deal­
e rs ’ m ark-ups and  trade-in  values. 
H ere he is rea lly  stepp ing  in to  a 
ho rn e ts’ nest. The an n u a l sa le of
4,000,000 new cars is accom panied 
by a  m ovem ent of som e 10,000,000 
used  cars, and  fo r tw en ty  y ea rs  a u ­
tom otive m erchand ising  e x p e r t s  
have been try in g  to  figure o u t som e 
w ay to  keep dealers so lven t in  sales 
of these used vehicles. If  the price 
ad m in is tra to r  has  the fo rm u la  he

M aterial appearing in th is departm ent 
is  fu lly  protected by copyright, and its  
use in any form w h atsoever  w ithou t  
perm ission is prohibited.

will be w elcom ed w ith  open arm s, 
but he is in fo r  a lot of w ork  in the  
sm all h o u rs  of th e  m orning , and 
according to  W ash ing ton  rep o r ts  he 
does p len ty  of th is  even now.

Closings for Changeovers 
To Be Briefest Ever

P lans a re  going fo rw ard  rap id ly  
for the  s ta r t  of 1942 m odel p roduc­
tion and  th e re  is little  evidence th a t 
any cu rta ilm en t w ill be effected im ­
m ediately. P lym outh , fo r  exam ple, 
will w ind up its  1941 ru n  abou t Ju ly  
9 and has scheduled  11,000 new  m od­
els fo r Ju ly , 23,000 fo r  A ugust and
32,000 fo r Septem ber. D odge w ill 
run  about 6000 in Ju ly  and  12,000 in 
Septem ber. F o rd  will assem ble the 
last 1941 m odels h e re  abou t Ju ly  .24 
and w ill resum e on 1942 m odels 
Ju ly  28, w ith  no p lan t shu tdow n in 
prospect. Schedules a t th e  R ouge 
call fo r 5000 ca rs a  day fo r  50 days 
s ta r t in g  Ju ly  28, w hich w ould c a rry  
production  th ro u g h  th e  first w eek 
of October.

P on tiac  and  Buick will begin a s ­
sem blies about th e  fo u rth  of A u­
gust, it is understood, and w ill ca rry  
th ro u g h  1941 m odels to  th e  la st 
w eek of th is  m onth . P ack a rd  a l­
ready  is p roducing  no th ing  bu t 
C lipper m odels and sh o rtly  w ill ex ­
tend  th is  sty lin g  to  o th e r m odels 
in its line. In te rru p tio n  to  body 
supplies w as occasioned last w eek 
as a re su lt of th e  excessive heat. 
P ain t o p era to rs  in th e  B riggs Mel- 
d rum  p lan t rep o rted  they  could not 
stand  the  h ea t M onday, so th e  p lan t 
w as closed. N ext day they  w alked 
ou t in an  unau tho rized  s trik e , c la im ­
ing th a t th e  com pany refu sed  to  
pay them  fo r  tim e lost because of 
th e  h ea t wave.

T em p era tu res  th e  ea rly  p a r t  of 
la s t w eek in  D etro it hovered  a round  
95, bu t th e re  w ere  no inciden ts of 
p lan t closings o th e r  th a n  the  B riggs 
incident.

A pparen tly  the m o to r com panies 
a re  seek ing  to  push  assem blies of 
1942 m odels ju s t  a s  f a r  a s  th e  m a ­
te ria ls  s itu a tio n  w ill perm it, feeling  
th a t cu rta ilm e n t because of sh o r t­
ages is inev itab le a f te r  th e  first of
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the  year. T here would be little  
point to  sh u ttin g  off ea rly  1942 a s ­
sem blies, because labor so released 
could not be absorbed in  defense 
p lants as yet, and m ateria ls  will be 
available fo r  a  s ta rt .

Som e of the  la rg e  producers have 
covered on enorm ous quan tities of 
m ateria l and are  even tak in g  sh ip ­
m ents as fa s t as th e  m ateria l is 
processed by suppliers. This will 
m ean ca rry ing  heavy inventories of 
som e item s, in con trast to  usua l 
practice, b u t it is believed to be one 
su re  w ay of guaran tee ing  receip t 
of m ateria l w hich la te r  m ay  be­
come subject to defense p riorities.

M arked changes in  appearance of 
the new  F ord  lines is em phasized 
by those who have seen p relim inary  
hand-built models. A pparen tly  a 
m ore pronounced differentiation  be­
tw een the  Ford, M ercury  and L in ­
coln has been effected. Lincoln will 
be equipped w ith  som e fo rm  of 
fluid drive transm ission , w hich will 
be optional on the M ercury b u t p ro b ­
ably not available on the  F o rd  
series. F ord  rad ia to r grille is r e ­
ported to  be sta in less steel, buffed 
and lacquer coated.

Double Buick A ir Engine 
Contract— 1000 a Month

Increased  federal com m itm ents 
fo r p lant and expansion and a irc ra f t 
engine production have boosted the 
defense job of Buick to  v irtua lly  
double its  o rig inal size, as  fo recast 
here several w eeks ago. C ontracts 
now call fo r p ro jected  o u tp u t of 
1000 P ra tt  & W hitney 1400-horse­
pow er engines a m onth. H. H. C ur­
tice, p residen t of Buick, says it is 
now proposed to m an u fac tu re  a ir­
c ra ft p a rts  a t F lin t p lan ts, re su lt­
ing in probable em ploym ent of an  
additional 5000 m en on defense 
work, w hile b e tte r  th an  10,000 will 
be em ployed in the Chicago p lan t 
w here m achining, assem bling and 
testing  of engines will be centered.

The a rm y  a ir  corps has increased 
its con tract w ith  Buick by $88,000,- 
000 fo r engine production. The 
orig inal con tract w as fo r  $36,497,520 
to cover engines and $31,975,150 to 
cover p lan t and  equipm ent. This 
lease agreem ent has  been increased 
by $10,276,043 to cover expansion 
in F lin t and M elrose P ark , 111.

U nder th e  new  setup, one th ird  
of Buick a irc ra ft division em ploy­
m ent will be in F lin t p lan ts, and 
a num ber of p lant buildings will be 
given over to th is phase of opera­
tions, thereby cushioning any  drop 
in em ploym ent resu lting  from  cu r­
ta ilm en t of au to  production.

M eanwhile Chevrolet has been 
aw arded con tract to ta ling  $89,075,- 
000 fo r production of P ra tt  & W hit­
ney engines and p a rts  a t  its  m otor 
and axle p lan t in  Tonaw anda, N. Y„ 
production scheduled to  s ta r t  around  
October, 1942, o r 15 m onths hence. 
(See also page 35).

A u to m o b ile  P r o d u c t io n
P assenger Cars and T rucks— United

S ta tes and Canada
By • D epartm ent of Commerce

1939 1940 1941
Jan. . .. . . 356,962 449,492 *524.058
Feb........... . 317,520 422,225

440,232
*509,326

M arch . . . 3S9.499 *533,849
April . . . 354,266 452,433 *489,854
May . .. . . 313,248 412,492 545,321
5 m os. . . 1,731,495 2,176,874 2,602,408
June
July

324,253
218,600

362,566
246,171

89,866Aug. . . . . 103,343
Sept. . . . . 192,679 284,583
Oct 324,689 514,374
N ov. . .. . 368,541 510,973
Dec. . .. . 469,118 506,931

Year . . . . 3.732,718 4,692,338

»R evised.
Estim ated by W ard's Reports

Week ended: 1941 1940t
June 14 ..................... 134,682 93,635
June 21 .................... 133,565 90,060
June 28 .................... 127,926 87,550
Ju ly  5 .................... 96,457 51,975

tCom parabte week

sand  of a  six-w heel drive 2% -ton 
cargo  type  of truck , sam ples of 
w hich w ere  su b m itted  fo r  te s ts  
m onths ago. O rder h as  been an ­
tic ipa ted  an d  new  production  and 
assem bly  lines in sta lled  a t  South 
Bend to  p erm it a  qu ick  s ta r t  on the 
contract.

T h ree  F lin t, Mich., executives of 
C hevrolet—A rnold  Lenz, ass is tan t 
g en e ra l m an u fa c tu rin g  m an ag e r, E.
A. H all, g en e ra l su p e rin ten d e n t of 
the  sh ee t m eta l division, and  E. R. 
W ilson, a s s is ta n t res id en t engineer 
—have been g ra n te d  a  p a te n t for 
design and m a n u fa c tu re  of a 
stam ped  sh ee t steel piston, possibly 
su ited  a t  som e fu tu re  date  to  use 
in au tom obile  engines.

C h ry sle r ta n k  a rse n a l rep o r ts  it 
is buying  m ateria ls , supp lies and 
finished goods d irectly  fro m  m ore 
th an  700 ind iv idual com panies lo­
ca ted  in 130 cities in  20 s ta te s , typ i­
cal of w idespread  su b co n trac tin g  re ­
qu ired  by defense jobs.

F o rd  has received le tte r  of in te n t 
fo r an  additional $67,500,000 to  cover 
purchase  of tools and  equ ipm ent to  
outfit its  new  W illow  R u n  bom ber 
p lan t a t Y psilanti, Mich., w here  
prospects o f even tua l em ploym ent 
of som e 60,000 a re  causing  no little  
consternation  am ong th e  local citi­
zenry w hen they  contem plate such 
m undane th ings as the  tra ffic  p rob­
lem, sew ers, w a te r supply  and  ho u s­
ing.

Som e figures on the  F o rd  bom ber 
p lan t give an idea as  to th e  s ta rtlin g  
size of the  s tru c tu re . T o ta l floor 
area , including hangars , w ill be 3,-
700,000 sq u a re  feet, w ith  fac to ry  
floor a re a  of 2,547,000 sq u a re  feet. 
Located on a 975-acre tra c t of land, 
the p lan t w ill be 1280 feet w ide in 
fro n t and 3200 fee t in leng th . The 
Consolidated B-24 bom ber to  be 
built th e re  has  a w ingspread  of 115 
fee t and costs $250,000. Now  on 
o rd er a re  800, plus com plete sub- 
assem blies and  p a r ts  fo r 1200 m ore. 
Several thousand  m en w ill be a t 
w ork  on p lan t construction  by the 
end of th is m onth , but opera tions 
a re  not expected to s ta r t  before next 
spring.

L ast w eek the  a rm y  took over 
com pletely th e  W ayne county  a ir ­
po rt here  and will outfit and  staff 
th e  field fo r in sta lla tion  of a rm a ­
m ent in w arp lanes. V ast num bers 
of m achine guns, pow er tu r re ts , 
bomb rack s and cannon produced 
by p lan ts in th is  a re a  will be de­
livered to th e  a irp o rt fo r in sta lla ­
tion in new  fighting planes. The 
arm y  took a lease on the  field, re ­
new able yearly  un til 1966, a t an ­
nual fee of $113,000.

Studebaker Army Trucks
S tudebaker has  received o rd er 

fo r a rm y  tru ck s  in excess of $15,- 
000,000, calling fo r several th o u ­

F a c to r y  B u ild in g  C o sts  
A d v a n ce  10 P er  C e n t
Q F ac to ry  bu ild ing  costs increased 
ap p rox im ate ly  10 p e r  cen t during 
th e  second q u a r te r  of 1941, accord­
ing to the  q u a r te rly  index compiled 
by T he A ustin  Co., C leveland. The 
index, w hich advanced  10 po in ts to 
109 in  th e  sp rin g  q u a r te r , h a s  ch art­
ed labo r an d  m a te ria l costs in  con­
stru c tio n  of a typ ical one-story steel 
fram e, m on ito r type  p lan t since 
1913.

“L a tes t advance reflects record- 
b reak in g  ac tiv ity  fo r  th e  national 
defense p ro g ram  and  unprecedented  
p ressu re  fo r  construc tion  labo r and 
m a te ria l in  ce rta in  a re a s  which 
have fe lt th e  fu ll im pact of th e  de­
fense  build ing boom ,” G eorge A. 
B ryan t, A ustin  p residen t, explained. 
“T here  a re  now  so m any  special 
fac to rs  in a lm o st every  building 
p ro jec t th a t av e rag e  costs a re  sig­
nificant only  in so fa r as  they  indi­
ca te  the  g en e ra l p rice trend . . . •

“The unpara lle led  need fo r  speed 
in the com pletion of defense plants 
has likew ise led to  m ore overtim e 
fo r  eng ineers an d  field labor, all of 
w hich has increased  costs p ropor­
tionate ly . W ith  co nstruc tion  w ork­
ers  g e ttin g  tim e and  a  h a lf  and 
double tim e fo r overtim e, and  w ork­
ing six  o r seven days a  week, the 
av erag e  hou rly  cost of labo r in the 
build ing tra d e s  advances from  one- 
six th  to one-th ird  m ore th a n  the 
estab lished  hourly  ra te s .”

0  S ales of m echanical coal-burning 
s to k e rs  in th e  firs t five m onths of 
1941 w ere  70 p er cen t g re a te r  than  
in th e  co rrespond ing  period  last 
year, accord ing  to th e  S to k e r M anu­
fa c tu re rs ’ A s s o c i a t i o n .  Record 
b reak in g  sales to ta l has  been pre­
dicted fo r 1941.



You know w het you w ant from your cutting tools. Here's what users are getting from 
m olybdenum  high speed  steels, in comparison with the tungsten types.

Equivalent cutting properties Greater toughness Lower cost

These are facts — with nine years' experience in thousands of shops to back them up. Check  
cost and performance records with any  user you like. See your supplier for the proper 
analysis and heat treatment for your requirements.

C L I M A X  F U R N I S H E S  A U T H O R I T A T I V E  E N G I N E E R I N G  D A T A  O N  M O L Y B D E N U M  A P P L I C A T I O N S .  
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90% of A rm y’s $457,415,409 Defense 

A w ards in W eek for Aircraft, P a r ts

■ A IRCRAFT and a irc ra ft p a rts  
aw ards reported  last w eek by the 
W ar D epartm ent com prised nearly  
90 per cent, in value, of the $457,- 
415,409 to ta l placed in the  period. 
Glenn L. M artin  Co. and  N orth  
A m erican A viation Inc. received 
contracts to ta ling  nearly  $300,000,- 
000 fo r assem bly of m edium  bomb­
ers a t governm ent-owned p lan ts  
under construction  a t O m a h a ,  
Nebr., and K ansas City, Kans. M a­
jo r  subcontractors fo r each aw ard 
w ere designated.

G eneral M otors Corp.’s Buick Mo­
to rs Division and G eneral E lectric 
Co. also received la rge  con tracts  fo r 
a irp lane engines and parts . Con­
struction  aw ards w ere placed for 
im provem ent and extension of a i r ­
ports th roughou t the  nation. Con­
tra c ts  reported :
C allahan, W. E., C onstruction Co., D a l­

las, Tex., m iscellaneous buildings, ra il­
roads, roads, fencing, m iscellan eou s  
u tilities, runw ays and a construction  
cam p at Southw estern  Proving Ground, 
Hope, Ark., 37,056,933.

Cum mings, M atthew , Co. Inc., m ainten ­
ance shop, w arehouses, barracks, mess, 
day room, office and storehouse and 
u tilities a t m otor repair shops, Ft. 
Devens, M assachusetts, SI,181,814. 

Eaton & Smith, and H. P. Moran, San 
Francisco, for ordnance storage depot 
a t  Benicia arsenal, C alifornia, Includ­
ing Igloo m agazines, a sp h altic  roads,

railroad, load ing  p latform s, d rainage  
fac ilities , bridges, railroad underpass, 
underground storage m agazin e and 
w arehouses, $3,089,779.

H aw aiian  C ontracting Co., H onolulu , T.
H., and P acific Bridge Co., San  F ran ­
cisco, 51,385,815 for  construction  of 
arm y pier term inal and ch em ical w a r­
fare serv ice depot a t K apalam a basin  
and exten sion  of pier a t  H ickam  field, 
H aw aii. Com plete project to to ta l $3,- 
556,260, w ill Include w ater  supply  Im­
provem ents and sew a g e  treatm ent  
plant a t W heeler field and Scholleld  
barracks, H aw aii.

M artin, Glenn L„ N ebraska Co., $166,- 
261,527 for assem b ly  of m edium  bom ­
bardm ent p lanes a t governm ent- 
owned plant in Om aha, Nebr. C hrysler  
Corp., Hudson M otor Car Co., and 
G oodyear A ircraft Corp. h a v e  been  
designated  m ajor subcontractors.

M itchell. Russ, Inc.; T. B. Hubbard Con­
struction  Co.; K nutson C onstruction  
Co.; and Joseph F. M eyer Jr., a ll of 
H ouston, Tex., $7,566,517 con tract for  
sh ipping term inal, m agazin es, m isce l­
laneous other buildings, roads, ra il­
roads and other u tilit ies  a t  San Jacinto  
Ordnance Depot, H ouston.

North A m erican A viation  Inc., Inglew ood, 
Calif., assem b ly  of m edium  bom bard­
m ent p lanes a t the governm ent-ow ned  
plant in K ansas City, K ans., $127,440,- 
000. G eneral M otors Corp., F isher Body 
D ivision , m ajor subcontractor.

Sanderson & Porter, N ew  York, su p p le­
m ental agreem ent to orig inal fixed fee  
contract for additional sh ell load ing  
fa c ilit ies  a t the Elwood Ordnance  
Plant, Joliet, 111., $5,774,075.

S tevens Bros, and M iller-H utchlnson  Co. 
Inc., N ew  Orleans, pier and tran sit shed  
construction  on ex istin g  piling, and

necessary  u tilit ie s  at N ew  O rleans port 
•of em barkation .

Air Corps A w ards
G eneral E lectric Co., S chenectady, N. Y.. 

turbine supercharger a ssem b lies, $21,- 
776,000.

G eneral M otors Corp., B ulck M otor D i­
v ision , D etroit, a ircra ft en g in es and 
spare parts, $88,000,000.

N orth A m erican A viation  Inc., Inglew ood, 
C alif., a irp lanes and spare parts, $6,- 
352,650.

O rdnance D epartm ent A w ards
Acm e P attern  & M achine Co. Inc., B u f­

fa lo , gages, $1225.25.
A lloy  F abricators Inc., Perth  Am boy, 

N. J., jack eted  d isso lv in g  k ettles , 
$2736.

A lum inum  Seal Co., N ew  K ensington , Pa„  
assem b lin g  m achines, $10,000.

A m erican Car & F oundry go., Berw ick, 
Pa„ c lu tch  p lates, $13,105.50.

A m erican Chain & Cable Co., Andrew
C. Cam pbell D ivision , Bridgeport, 
Conn., ab ra siv e  cu ttin g  m achines, 
$2637.

Am erican C utter & E ngineering  Co., D e­
troit, cartridge punches and ejecting  
stem s, $72,350.

A m erican M anganese Bronze Co., P h ila ­
delphia, m angan ese  bronze bars, $3645.

Am erican S m eltin g  & R elln ing Co., F ed ­
erated  M eta ls D iv ision , N ew ark , N . J., 
bism uth solder, $1965.50.

A pex Tool & C utter Co. Inc., Shelton, 
Conn., Inserted b lade cu tters, $2108.

A rens C ontrols Inc., C hicago, hand  
th ro ttle  cab le  a ssem b lie s, $1691.25.

A uto-O rdnance Corp., Bridgeport, Conn., 
guns, $416,655.

Baldw in L ocom otive W orks, Standard  
Steel W orks D ivision , P hiladelphia , 
castin g s, $205,104.72.

Barwood & Co., P h ilad elp h ia , gages, 
56890.

Bay S ta te  A b rasive P roducts Co., Cam­
den, N. J., grinding tools, $1667.82.

B eth leh em  S teel Co., B eth lehem , Pa., 
stee l parts and overh au l o f lig h t tanks, 
$1160.64.

B etter B u ilt Door Co. Inc., Jenkintow n, 
Pa., furnish  and in sta ll overhead  e lec ­
tr ica lly  operated  doors, $1615.

13. G. Corp., N ew  York, parts for ligh t 
tanks, $16,193.

B lak esiee, G. S., & Co., Cicero, 111., w ash ­
ing m ach ines, 52535.

B liss & L au gn u n  inc., n o .v e y ,  111., steel 
parts and overh au l o f  lig h t tanks, 
$5078.94.

Borg-W arner Corp., In gerso ll S teel & Disc 
D ivision , C hicago, com m ercial pressed  
stee l sea ts , $1054; R ockford D rilling  
M achine D ivision , R ockford, 111., parts 
for  tanks, $19,978.03.

B oyt H arn ess Co., D es M oines, Iowa, 
tool rolls, $4206.41.

B rockw ay M otor Co. Inc., P hiladelphia , 
tractors, $3749.60.

C arpenter S teel Co., R ead ing, Pa., steel, 
567,082.84.

C arn egie-Illin o is S tee l Corp., Chicago, 
stee l, S27,588.18.

C arrier Corp., Syracuse , N . Y„ drying  
equipm ent, S36.946.

C handler & Price Co., C leveland, power 
cutters, $5214.

C hase B rass & Copper Co. Inc., C leve­
land, brass, $3481.99.

Colonial E lectric  Co., P hiladelph ia , 
stranded w ire, $1313.33.

C olt’s P a ten t F ire A rm s M fg. Co., H art­
ford, Conn., gun com ponents, $16,- 
079.70.

C onsolidated P ack a g in g  M achinery Corp., 
B uffalo, w e ig h in g  equipm ent, $2725.

C ontinental M otors Corp., M uskegon, 
Mich., en g in e  a ssem b lies, parts for 
tanks, $372,967.

D isston , H enry, & Sons Inc., 'I’acony, 
Philad elp h ia , arm or p la tes, $6019.30.

D oeh ler D ie C astin g  Co., P ottstow n , Pa., 
die ca stin g s, $2129.58.

E astm an  K odak Co., R ochester, N. Y.,

M a r tin  A w ard ed  $166,000,000 B o m b e r  C o n tr a c t

■  Britain's latest air weapon, the Martin 187 (“Baltimore") medium bomber, was 
completed last week by Glenn L. Martin Co., Baltimore. It is believed to be the 
fastest bomber of its class in the world and will carry heavy ofiensive and de­
fensive firepower, including power-driven gun turret. It is powered with two 
Wright engines of 1600 horsepower each. It has an all-plastic nose for wide v is­
ibility. Last week United States War Department awarded Martin a contract 

for $166,000,000 medium bombers. See report above
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co llim atin g  telescopes, $45,647.54.
E dgcom b Steel Co., P hilad elp h ia , strip  

steel, $1082.90.
F ir th -S terlin g  S teel Co., P hiladelphia , 

stee l, $111,058.48.
General M otors Corp., AC Spark P lug  

D ivision , F lin t, Mich., speedom eters, 
$1870.

G eneral M otors S a les Corp., N ew  D e­
parture D ivision , Meriden, Conn., ball 
bearings, $3585.

General S teel C astings Co., Eddystone, 
Pa., castin gs, $171,364.44.

G eom etric Tool Co., N ew  H aven, Conn., 
chasers, $4135.

G leason W orks, R ochester, N. Y., tools, 
$1331.46.

G raybar E lectric Co. Inc., P hiladelphia , 
rigid conduit, m achine e lls  and 
couplings, $1583.11.

G reat L akes S teel Co., B oston, sh ee t steel, 
$26,267.13.

H esse  M achine & M fg. Co., Boston, gages, 
$1140.

In ternational H arvester  Co., Chicago, 
spare parts for tractors, $16,905.16.

Jahn, B., M fg. Co., N ew  B ritain , Conn., 
gages, $1074.

Lapointe M achine Tool Co., H udson, 
M ass., broach blades. $11,930.

L udlow  Stam ping & F abricated  S teel 
Co., Upper D arby, Pa., ch est hand les, 
$6459.60.

M achinery Builders, L ong Island  City, 
N. Y„ m ach ines for a ssem b lin g  discs, 
$1758.55.

M acklntosh-H em phlll Co., P ittsburgh , 
stee l castin gs, $180,618.88.

M anning, M axw ell & Moore Inc., B ridge­
port, Conn., pressure gag e  testers, 
$9326.

M aster M achinery & Tool Co., Chicago, 
gages, $3780.

M cK iernan-Terry Corp., Dover, N . J„ 
sta k in g  m achines, $17,376.

Modern Tool & Die Co., P hiladelphia , 
gages, $7433.50.

Moore, George W., Inc., Boston, screw s, 
$1356 60.

N ational E lectric Products Corp., E con­
om y, Pa., wire, $2305.50.

N iles-B em ent-Pond Co., P ratt & W hit­
ney D ivision, W est H artford, Conn., 
drill shanks, $2650.

P a lle t Sales Corp., N ew  York, pa llets, 
$4130.

Pease, O. F„ Co., Chicago, blueprinting  
m achines, $4080.50.

P hiladelph ia  Bronze & B ra ss Corp., P h ila ­
delphia, m angan ese bronze, $37,966.

Red W ing M otor Co., Red W ing, Minn., 
plugs and parts for tanks, $1606.

Republic S teel Corp., Chicago, steel, 
$5461.79.

R eska Spline P roducts Co., D etroit, 
gages, $7294.

R yerson, Joseph T., & Son Inc., Chicago, 
stee l, $2231.74.

S ignode S teel Strapping Co., Chicago, 
strip stee l strapp ings, $1520.

S im plex Wire & Cable Co., P hiladelph ia , 
transm ission  cable, $3180.

Sparks-W ith ington  Co., Jackson , Mich., 
subm achine gun m agazines, $72.000.

Springileld  Stam p & D ie Co., Sprlnglleld , 
M ass., stee l stam ps, $4485.

Standard S teel Spring Co., Blood B rothers 
M achine Co. D ivision , A llegan , Mich., 
parts for tanks, $1083.90.

S tar  E ngineering Co., N ew ark, N. J., 
guides, bases, pins, and punches, $5200.

T lm ken-D etrolt A xle  Co., W isconsin  A xle  
D ivision, O shkosh, W is., tran sm ission s  
for tanks, $127,400.

Tow m otor Co., C leveland, e lev a tin g  fork  
gaso lin e  truck, $2313.68.

Union T w ist D rill Co., A thol, M ass., c u t­
ting  tools, S29S9.70.

United A ircraft Corp., P ratt & W hitney  
D ivision , E ast H artford, Conn., oil tem ­
perature controls for tanks, $33,884.

U nited Shoe M achinery Corp., Beverly, 
M ass., stee l drop forgings, $1866.30.

U nlversal-C yclops S teel Corp., T itu sv ille , 
Pa., steel, $1042.59.

Veit & Young, P hiladelph ia , parts for 
case prim ing tools, $8263.

o
W arner($SSw asey /_% , C leveland, rep lace­

m ent P^its, $122^00.
W estern C artridge Co., W inchester R e­

peating  Ar^nC Co. D ivision , N ew ,H aven , 
Conn., cartfm g es, shb tgu n s -'''¡«11,710; 
E ast A lton, cartrid ges, $1498.

W hitney Chain M fg. Co., H artford , (?onn., 
chain  assem b lies, $21110. '

W ilm ington  jScperim epiijl S tation , W ilm ­
ington, Delf.Q jrim er m ix ing  m achines, 
$12,500.

Wood, A lan, StcaXCo., ConShohoeken, Pa., 
diam ond tlgured ^ ib or p lates, $4803.80.

Y arnall-W aring Co:, P hilad elp h ia , gun  
packet exp an sion  jahits, $*8,61. V

Y oungstow n S h eet & V l\ibe CkC-JndiahS 
Harbor, Ind., stee l, <13025.22. C ‘

S ign a l Corps A w ards
Acorn In su lated  W ire Co., BroSjdjtn, 

N. Y„ wire, $640.78. “% •-
A erovox Corp., N ew  Bedford, M ads.,' 

cap acitators, $540. '<
Alradio in c., S tam ford , Conn., panels, 

$1775.
A m erican A utom atic E lectric  S a le s Co., 

Chicago, telephone centra l office equip­
m ent, d ia l telephones, $125,751.75.

A m erican Fork & H oe Co., C harleston, 
W. Va., axes, $4380.

A naconda W ire & Cable Corp., Marion, 
Ind., cable, $10,500.

Bell & H ow ell Co., Chicago, m otion p ic­
ture cam eras, $3531.20.

Bendlx A viation  Corp., E clipse A viation  
D ivision , Bendlx, N. J., s ta rtin g  re lays  
and ball bearing spacers, $763.60.

B endlx R adio Corp., B altim ore, radio  
com pass units, $2706.

B right S tar B a ttery  Co., C lifton, N. J., 
batteries, $803.54.

Circle W ire & Cable Corp., M aspeth, I-ong 
Island. N. Y., cab le  w ith  reels, $76,-
044.50.

Cornelius. H. M„ Co., N ew  York, drill 
equipm ent, $965.25.

D icke Tool Co. Inc., D ow ners Grove, 111., 
bars, $6381.04.

D ietz, H., Co., B rooklyn, N. Y., cases, 
$1460.

Edison, T hom as A., Inc., W est Orange, 
N. J., recording equipm ent, $24,405.50.

Ehrick, Fred, Co., B rooklyn, N. Y., panels, 
$205,800.

E isenm ann M agneto Corp., Brooklyn, 
N. Y„ m iscellan eou s parts for engine, 
$563.75.

E lectric Storage B attery  Co., C leveland, 
batteries, $51.894

Federal M fg. & E ngineering Co., B rook­
lyn, N. Y„ tun in g  un its, $28,500.

Folm er G raflex Corp., R ochester, N. Y., 
cam eras, $1338.48.

Frieze, Ju lian  P., & Sons, B altim ore, 
m eteoro log ica l equipm ent, $22,333.

G eneral D ry B atter ies Inc., C leveland, 
batteries, $5820.33.

G eneral E lectric Supply Corp., Syracuse , 
N . Y„ conduit, $2142.53.

G raybar E lectric Co., N ew  York, under­
ground telep h one cable, cab le-layer  
plow , wire, cab le  and reels, load ing  
coll cases, sw itchboards, cap acita tors, 
$116,072.78.

G ussack M achined P roducts Inc., L ong  
Island  City, N. Y„ knob a ssem b lies, 
$2192.

H om ellte Corp., P ort C hester, N. Y„ 
power units, $2560.

J a n ette  M fg. Co., Chicago, m otor gen era ­
tor se ts , $7U66.40.

Joslyn  Co., Chicago, jacks, w ire rope, 
$6279.20.

Karp M etal Products Co. Inc., B rooklyn, 
N . Y., cab inet rack s and panels, 
$4505.10.

K austine Co. Inc., Perry, N. Y., fuel 
tanks, S6510.

K ellogg  Sw itchboard  & Supply  Co., Chi­
cago, re lay  control cab in ets, te lep h one  
sw itch b oard s, $30,861.71.

K ennecott W ire & C able Co., P h illip sd ale , 
R. I., sw itchboard  cab le, $7835.

L aganke E lectric Co., C leveland, panels, 
$4420.

L auson Co., N ew  H olstein , W is., m iscel-

B r u s h  a n d  E m e r y  W h e e l C le a n  S te e l  for  S h e lls

■  "Burnishing" a bar of shell steel against an emery wheel and brush at Texasteel 
Co.'s Ft. Worth, Tex., plant. After the billet has been cut off and heated for forg­
ing, operator removes scale thoroughly on this combination grinder and wire 
brush setup. Grinder removes heavy scale, wire brush removes light scale and 
cleans entire surface. This prevents scale from becoming embedded in surface 
of the shell during forging and lengthens life of forging dies. NEA photo, passed  

by U. S. Army ordnance officer at St. Louis
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laneous engine parts, $3180.
Leich Sales Corp., Chicago, protectors, 

51890.
Manco MTg. Co., Bradley, 111., lock ing  

handle assem blies, 5900.
May H ardware Co., W ashington, m a­

ch in ist v ises, S'2694.
M itchell Camera Corp., W est H ollyw ood, 

Calif., motion picture cam eras, $21.- 
651.

N ational Carbon Co. Inc., N ew  York, 
batteries, $66,968.33.

N ational Cine Laboratories, N ew  York, 
m otion picture tripods, 55199.30.

N ational E lectric & Mfg. Co., Jersey City,
N. J„ telegraph keys, contact springs 
and contact levers, 51241.75.

Ohmlte Mfg. Co., Chicago, resistors, 
5644.50.

Ray-O -Vac Co., M adison, Wis„ batteries, 
$56,541.30.

R. C. A. Mfg. Co. Inc., Indianapolis, port­
able public address se ts , beat o sc il­
lator assem blies, 513,446.40.

R em ler Co. Ltd., San Francisco, plugs, 
5545.

Sarvas E lectric Co., B iook lyn . N. Y„ b at­
tery charging panels, $1113.

Sim plex Wire & Cable Co., East Cam ­
bridge, M ass., cable, 5977.50.

Solar Mfg. Corp., Bayonne, N. J., cap a­
citors, 5523.98.

Strom berg-Carlson Telephone Mfg. Co., 
Rochester, N. Y., telephones, sw itch ­
boxes, main d istribution and equip­
m ent fram es, $23,194.67.

T eletype Corp., Chicago, perforators and 
printers, $58,687.66.

Topham s Inc., W ashington, sh elters and 
supports, 53675.

Ulmer, A. J„ N ew  C astle, Fa., bearing  
bushings, adapters, 51357.34.

Ulmer Toot & M fg. Co. Inc., N ew  York.
m agazines, $2385.

Underwood E lliott F isher Co., Bridgeport, 
Conn., m achine heads, $1140.

Utica Drop Forge & Tool Corp.. York- 
ville, N. Y„ pliers, $1950.

Weller, Edward W., N ew ark, N. J.. so lder­
ing equipm ent, $965.94.

Welch, W. M., Mfg. Co., Chicago, barom ­
eters, 57035.

W estlnghouse E lectric & Mrg. Co., East 
P ittsburgh, Pa., voltm eters, am m eteis, 
sp licing clam ps, 528,943.78.

W hite, David, Co., M ilw aukee, theodo­
lites and tripods, 529,135.

Y ates American M achine Co., General 
R efrigeration Division, Beloit, Wis., 
refrigerating units, 51006.20.

Corps of E ngineers Awards

Air Cruisers Inc., C lifton, N. J., pneu­
m atic tloats and reconnaissance boat, 
52170.

American Car & Foundry Co., New York.
railroad cars, $223,750.

Am erican Locom otive Co., Schencctadv, 
N. Y„ loccm otives, 5286,750.

Am erican Steel & W ire Co., Cyclone 
Fence Division, C leveland, fence. Con • 
n ellsv ille  airport radio range, P enn­
sylvan ia , 52250; C incinnati D ivision, 
welded stee l fabric, P atterson  Held, 
Ohio, 57603.20.

Ames, W„ & Co., Jersey City, N. J., g a l­
vanized bolts, w ashers, and spikes, 
53652.29.

Aqua System s Inc.. N ew  Y'ork, Air Corps 
gasoline fueling  system , MacDUl Held. 
Tampa, Fla., $99,307; gaso line fueling  
system , Eglin field. Valparaiso, Fla., 
$'■9,253.

Arizona Refining Co., Phoenix, Ariz.. b i­
tum inous seal coat, P hoenix m ilitary  
a i r p o r t ,  Litchfield park, Arizona, 
56703.95.

Bair, Roy L„ Spokane, W ash., grading  
and paving of runw ays, d rainage fa ­
cilities, and boundary fence, W enatchee 
c ity  airport, W ashington, S2S8.789.50. 

Bethlehem  Steel Co., Bethlehem , Pa., 
structural steel, Patterson  field, Ohio,
S11S.0S0.

C aterpiller T ractor Co.. Peoria. 111., trac­
tors, SS195.35.

Central C onstruction Co.. Lawrence,

M ass., apron, ta x iw a y s and gaso lin e  
distribution  system , M anchester a ir ­
port, N ew  H am pshire, 5370,924.10.

Christy, Lee A., San Antonio, Tex., tem ­
porary link trainer building, Brooks 
field, San A ntonio, Tex., $7722.

C incinnati M illing M achine & C incinnati 
Grinders Inc., C incinnati, m illin g  m a­
chines, $7023.

Colorado Fuel & Iron Corp., M innequa, 
Colo., w elded stee l fabric for runw ays, 
H ill field, Ogden, Utah, $16,100.

Couse L aboratories Inc., N ew ark, N. J., 
m obile repair shop bodies, $25,000.

D avenport B esler Corp., D avenport, Iow a, 
locom otives, $421,425.

F airbanks M orse & Co., B oston, equ ip ­
m ent for Cherry and P itk in  stree ts  
pum ping sta tion s. E ast H artford, Conn., 
$29,257.

Forcum -Jam es Co., D yersburg, Tenn., 
paved runw ays, tax iw a y , d rainage s y s ­
tem , and electric  ducts, E ast Baton  
R ouge P arish  airport, L ouisiana, $497,- 
150.

Gammino, M. A., C onstruction Co., P rov i­
dence, R. I„ exten sion  of ex is tin g  a ir ­
port runw ays, R hode Island  s ta te  a ir ­
port, H illsgrove, R. I„ $189,524.20.

General E lectric Co., S chenectady, N. Y„ 
locom otives, $197,400.

Gray M arine M otor Co., D etroit, tug  boat, 
$3021.60.

H all, E. C., Co. and J. C. Compton, E u ­
gene, Oreg., airport, Eugene, Oreg., 
$290,161.15.

Hedenberg, A., & Co. Inc., D uluth,
addition  and a lteration s, United S ta tes  
en gineer office building, D uluth , $46,900.

Hubbard C onstruction Co., Orlando, F la., 
p aving runw ay and tax i strip. Lee 
county  airport, Ft. M yers, Florida,
597,308.50.

Ingersoll-R and Co., Painted Post, N. Y.. 
air com pressors, $7924.

Jahn, C. R„ Co., Chicago, trailers, $1865.
Johnson & Kramer, St. Charles, Minn., 

boiler and engine building, United

S ta tes Boatyard, F ountain  City, Wls„ 
$7966.50.

K eating, D an ie l J., Co., Philadelphia, 
steam  supply  and return m ains, Scott 
field, B e llev ille , 111., $87,000.

K D Lam p Co., C incinnati, reflectors, 
$9000.

Luther Grinder & Tool Co., Fond du Lac, 
W ls., bench grinders, $2537.04.

M arkham  P rod ucts Co., Birm ingham, 
Ala., shores and Jacks, $19,375.

M inor C onstruction Co., B e llev ille , 111., 
theatre, S co tt field, I llin o is, $70,338.

N ew  S ta te  E lectric Co., P hoenix, Ariz., 
lig h tin g  system , Sky H arbor airport, 
P hoenix, Ariz., $36,806.

N icholson , H. B., Los A n geles, sewage 
treatm en t p lant, P hoenix  m ilitary  air­
port, L itchfield  park, A rizona, $74,969.

N orth w est C onstruction  Co., Seattle, 
grad ing  and p avin g  runw ay and taxl- 
w ay, K ing county  airport (Boeing 
fie ld), W ash ington , $239,520.

N unnelly , F. A., San A ntonio, Tex., depot 
arm am ent, fire-control, supp ly  and re­
pair build ing, D uncan  field, T exas, $93,- 
994.

Petry, N. G„ D enver, serv ice  club, 
Lowry field, D enver, $45,950.

P ittm an  A uto Co., B row nsville , Tenn., hy­
d raulic dum p trucks, $3983.64.

S ilver  S ta te  C onstruction  Co., Fallon, 
N ev., d ra in age fa c ilitie s , W inslow  air­
port, W inslow , Ariz., $252,580.

S om erville , T hom as, Co., W ashington, 
pipe fittin gs, $2754.57.

Sordoni C onstruction  Co., F orty  F ort, Pa„ 
airp lane repair dock, M iddletow n air 
depot, P en n sy lvan ia , $372,300.

South  C hester Tube Co., C hester, Pa., 
drive pipe, $8518.80.

S turgeon  Bay Sh ipb u ild in g  & Drydock 
Co., S turgeon  B ay, W ls., stee l tug, 
$94,869.

S u lliv a n  M achinery Co., N ew  York, pile- 
cla y  d iggers, rock drills, a ir hose, wood 
driver a ttach m en ts , pav ing  breakers, 
boring m ach ines, $19,764.

T w aits, Ford J., Co., Los A ngeles, sew­

C o m p le te  F ir s t  B o fo r s  A n t ia ir c r a f t  G u n

El First Bofors 40-millimeter rapid fire antiaircraft gun produced by Chrysler Corp. 
was tested in Detroit last week before being sent to Akron, O., where its mount 
was added by Firestone Tire & Rubber Co. Two pilot models, first to be made in 
America, were formally presented to the United States Army last week. Chrysler 
has allocated 400,000 square feet of manufacturing space in nine plants in De­
troit and Indiana to making the guns, considered by military experts as the best 
protection against dive bombing. Chrysler also has broken ground for two new 
plants in Detroit, involving approximately 200.000 square feet (STEEL, June 30, 
p. 28). Firestone erected a SI,500.000 building in 35 days to build the mounts
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age d isposa l p lant, M ather Held, S a cra­
m ento, Calif., 559,750.

United S teel F abricators Inc., W ooster, 
O., steam  tunnel cover p lates, P a tter­
son field, Ohio, 53339.

V ulcan C onstruction Co., B oston, sew age  
treatm en t plant, W indsor Locks a ir­
field, C onnecticut, 577,692.

W allace & T lernan Co. Inc., B e llev ille , N. 
J., m obile w ater  purification  units,
522,000.

W hitcom b L ocom otive Co., R ochelle, 111., 
locom otives, 52625.

W ilson, Lee, Inglew ood, C alif., ligh tin g  
system , V entura cou n ty  airport, O x­
nard, C alif., 59862.

Y ale & T ow ne M fg. Co., P hiladelphia , 
chain  pullers, 52032.32.

M edical Corps A w ards
A ddressograph-M ultlgraph Corp., C leve­

land, im printing m achines, 563,100.
A nstice, Joslah , & Co. Inc., R ochester, 

N. Y., french fry  cu tters, 55201.20.
Buck X-O graph Co., St. Louis, X -ray field 

units, 538,500.
H obart M fg. Co., Troy, O., electric  food  

choppers and m ixers, 522,188.58.
Landers, Frary & Clark, N ew  Britain, 

Conn., hot p lates, 55983.
M aclane H ardw are Co., N ew  York, h o s­

p ita l and field equipm ent, 55936.75.
Scanlon-M orrls Co., M adison, W is., com ­

bination ster iliz in g  outfit, 5153,750.
S ervice In d u stries Inc., Chicago, m ess 

equipm ent, 5156,642.
Sklar, J., M fg. Co., Long Island  City, 

N. Y., su rg ica l in strum ents, 51889.25.
V ollrath  Co., Sheboygan , W is., m iscel­

lan eou s h osp ita l equipm ent, 517,942.

Chem ical W arfare S ervice A w ards
Federal Tin Co. Inc., B altim ore, tinplate, 

53115.81.
Johnson & Johnson, N ew  B runsw ick , N. 

J., carriers and can isters, 5400,090.
W ashburn Co., W orcester, M ass., clam ps  

and loops for g a s m ask  assem b lies, 
54014.47.

Q uarterm aster Corps A w ards
All Coupe C onstruction Co. Inc., L o u is­

v ille , Ky., theatre , F t. Knox, K entucky, 
554,500.

A m erican Shipbuild ing Co., W ilm ington, 
D el., tug, DUROCHEit, 5160,000.

Chell & Anderson, Chicago, tw o barracks, 
Ft. Sheridan, Illino is, 554,100.

C hris-C raft Corp., A lgonac, Mich., cabin  
boats, 5133,000.

D elaw are C onstruction & L andscape Co., 
Trenton, N. J., concrete m at for coal 
storage, Ft. M onm outh, N ew  Jersey,
519,393.50.

Illon, Frederic J., Salem , M ass., power  
launch, 58546.

Dubuque B oat & B oiler W orks, Dubuque, 
Iow a, d istribution  box boats, $106,000.

Eckert F air C onstruction Co., D allas, 
Tex., recreation buildings, reg im en ta l 
chapels, la va tories, serv ice  club, th e ­
atre, Camp Bowie, T exas, 5456,719.57.

E quitable Equipm ent Co., N ew  Orleans, 
w ater  barge, $16,800.

Harper, J. A., C row ville, La., tw o bar­
racks buildings, Camp L ivingston , L ou­
isiana, 521,807.

H oneycutt, A. J., Co. Inc., N orth  B irm ing­
ham , Ala., n ine regim ental chapels, Ft. 
M cClellan, A labam a, 5141,715.

H ooper, C. A., Co., M adison, W is., ex ten ­
sion to electr ic  sy stem s and p rotective  
fence, S avan n a  ordnance p r o v i n g  
ground, Illino is, 595,300.

In tersta te  N av iga tion  Co., N ew port, R. I., 
steam er W estport. 528,000.

Johnson, A xel E., Chicago, serv ice club. 
Ft. Sheridan, I llin o is, 542,900.

M cCarthy, Robert, San Francisco, m odi­
fied m obilization  type adm in istration  
building, Presid io o f  San Francisco, 
$54,318.

McKee, R obert E., El P aso, Tex., 62 recre­
ation  buildings, F t. B liss, T exas, 5128,- 
400.

M ercury M fg. Co., Chicago, tractors, 
S3190.

N ew ark  S team b oat Co., N ew ark, N . J., 
steam er Fairview, 516,000.

Shapiro, M„ & Son C onstruction  Co., N ew

York, w arehouse a t  W atervllet arsenal, 
N ew  York, $396,700.

S turgeon  Bay Shipbuild ing & Drydock  
Co., S turgeon Bay, W is., d istribution  
box boats, $214,000.

T w aits, Ford J., Co., and M orrlson-K nud- 
sen Co. Inc., L os A ngeles, three bar­
racks and 12 recreation  buildings, F t. 
Ord, C aliforn ia, $59,648.

C a n a d a ’s  W ar A w a rd s  
$38,873,303 in  W eek

T O R O N T O ,  ONT .  
■  W ar con trac ts  placed by C an­
ada’s D ep a rtm en t of M unitions and 
Supply in  the w eek ended Ju n e  20 
num bered  3230, w ith  to ta l value 
$38,873,303. A w ards placed w ith  
U nited S ta tes  com panies ag g reg ated  
$3,374,010. T he orders:

A ircraft: N ation a l S teel Car Corp. Ltd., 
H am ilton , Ont., $27,500,000: Steel Co. of 
C anada Ltd., H am ilton , 511,692; Link  
M fg. Co. Ltd., G ananoque, Ont., $8046; 
F leet A ircraft Ltd., F t. Erie, Ont., 55247; 
W eatherhead Co., St. Thom as, $75,304; 
A viation  E lectric Ltd., M ontreal. Que., 
$201,426; C anadian V ickers Ltd., M ont­
real, 5197,454; C anadian W right Ltd., 
M ontreal, $262,440; N oorduyn A viation  
Ltd., M ontreal; 5241,750.

L and transport: Blckle-Seagrave- Ltd., 
W oodstock, Ont., $97,024; L aFrance Fire  
E ngine & F oam ite Ltd., Toronto, 572,768; 
G eneral M otors P roducts o f C anada Ltd.. 
O shaw a, Ont., $54,842; In ternational H ar­
v ester  Co. o f C anada Ltd., O ttaw a, Ont., 
$17,613; Pierre T h ibau lt, P ierreville, 
Que., $72,768.

Shipbuilding: Robert M itchell Co. Ltd.. 
M ontreal, $127,900; S tar Shipyard (M er­
cer's) Ltd., N ew  W estm inster, B. C., 
S129.950.

Dockyard supplies: Peacock Bros. Ltd.,

M ontreal, $247,050; R enfrew  E lectric & 
R efrigerator Co. Ltd., R enfrew , Ont., 
$13,610; C anadian John W ood M fg. Co. 
Ltd., Toronto, $6720; B ritish  R opes C ana­
dian F actory  Ltd., V ancouver, B. C., 
$9046; H am ilton  Bridge W estern Ltd., 
V ancouver, B. C., 516,400.

Instrum ents: In strum en ts Ltd., O ttaw a, 
$16,134; O ntario H ughes-O w ens Co. Ltd., 
O ttaw a, $26,320; Zephyr L oom s & T ex ­
tile s  Ltd., Guelph, Ont., $22,211.

E lec tr ica l equipm ent: C anadian W est- 
InghouseC o. Ltd., O ttaw a, $14,677; N orth ­
ern E lectric Co. Ltd., O ttaw a, $13,116; 
T hom as P ock lington  Co., Toronto, $18,- 
200; Toronto M etal Sp inning Co., T oron­
to, $7985.

Ordnance: W ar Office, E ngland, $46,000.
M unitions: J. E ve le igh  & Co. Ltd., 

M ontreal, $8750; G eneral S tee l W ares 
Ltd., Toronto, $9362; T. W. H and F ire­
w orks Co. Ltd., C ooksvllle, Ont., 517,901.

M iscellaneous: Moore Bros. M achinery  
Co. Ltd., M ontreal, $6548; C anadian Fair- 
banks-M orse Co. Ltd., O ttaw a, $11,745; 
General S teel W ares Ltd., Toronto, $7086; 
D om inion R ubber Co. Ltd., O ttaw a, $156,- 
121; N orthern  C onstruction Co., V an­
couver, B. C„ $80,000; P oole C onstruc­
tion Co. Ltd., Edm onton, A lta., $300,000; 
R ayner C onstruction Co., L easide, Ont., 
$280,000; M achinery D epot Ltd., C algary, 
A lta., 514,000.

B F oote M ineral Co., 1609 S um m er 
s tree t, P h iladelphia, is d is trib u tin g  
to those  in te rested  th e  Ju n e  issue 
of F oote-P rin ts , its  m onth ly  publi­
cation, con tain ing  an  a rtic le  on 
“Zirconia in  B razil.” I t  is  by Gordon
H. C ham ber, vice p residen t of the  
com pany, w ho visited  B razil la s t 
fall and  exam ined  th e  z irk ite  m ines, 
from  w hich is ob tained m a te ria l 
fo r the zirconium  alloys used in 
the  steel industry .

C a n a d ia n  T a n k  H a s  C a st S te e l  H u ll ,  T u r r e t

B First Canadian-made cruiser tank rolled out of the Montreal Locomotive Works 
shops last week. It differs from the United States 28-ton tank in that the hull and 
turret are cast steel, instead of riveted armor plate. (STEEL, June 30, p. 37). 
Heaviest cannon is mounted in the turret making possible firing in any direction. 

Photo by NEA from Office of Director of Public Information, Ottawa
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A lum inum  P lan ts  Proposed To Lift 

O utput 600,000,000 Pounds A nnually

■ RECOM MENDED locations fo r 
eight new alum inum  p lan ts to  p ro ­
duce an additional 600,000,000 
pounds annually  have been a n ­
nounced by OPM. The new  p lan ts, 
when com pleted, will ra ise  to ta l 
United S ta tes alum inum  producing 
capacity to 1,400,000,000 pounds a 
year. C anada will supply an addi­
tional 200,000,000 pounds.

R ecom m endations w ere forw arded 
by OPM officials to th e  secre ta ry  of 
w ar fo r  approval, a f te r  w hich they  
will be tran sm itted  to  the D efense 
P lan t Corp., subsid iary  of th e  R e­
construction  F inance Corp., which 
will finance th e  new  facilities.

W ith the  pow er problem  resolved, 
construction of all p lan ts in the 
to ta l alum inum  expansion program  
can go fo rw ard  im m ediately. N am es 
of the com panies th a t will operate  
the p lan ts  will be announced soon.

OPM ’s recom m endations, based 
on a jo in t rep o rt by th e  F edera l 
Pow er Com mission and the  Pow er 
Section of OPM, w ere m ade a f te r  
the F PC  had com pleted a na tio n ­
wide survey  of pow er supplies fo r 
alum inum , and a f te r  consultations 
w ith the D epartm ent of the  In ­
terior, the Tennessee Valley A u tho r­
ity, and public and p riva te  pow er 
agencies. A reas selected and the 
size of p lan ts recom m ended follow:

A rkansas: 100,000,000 pounds a n ­
nual capacity.

Bonneville-Grand Coulee a rea : 
two plants, one of 85,000,000 and 
the o ther of 55,000,000 pounds a n ­
nual capacity.

U pper New York s ta te : two
plants, one of 100,000,000 and the 
o ther of 50,000,000 pounds annual 
capacity.

A labam a: 100,000,000 pounds a n ­
nual capacity.

C alifornia: 70,000,000 pounds an ­
nual capacity.

N orth  C arolina: 40,000,000 pounds 
annual capacity.

W ill Be P riva te ly  O perated

R ecom m endations of th e  F PC  and  
the P ow er Section of OPM w ere 
based on the follow ing conclusions, 
m ade a f te r  a com prehensive s u r ­
vey of the en tire  pow er supply  of 
the nation:

New alum inum  p lan ts should be 
located w here they will be econom i­
cally sound a f te r  the em ergency.

P ow er supply  a t the  locations 
recom m ended can be obtained as 
rapidly as the p lan ts can be con­
structed .

T em porary  m easures can be taken  
to assu re  th e  necessary  pow er by 
(a) im proving transm ission  in te r­

connections, (b) pooling and r e ­
ducing pow er reserves, and  (c) ce r­
ta in  cu rta ilm en t m easures.

Specific recom m endations f o r  
perm am en t rem oval of pow er de­
ficiencies, to  be m et in the  in te rim  
by em ergency m easures, a re  being 
fo rm ulated  by OPM in co-operation 
w ith  th e  FPC, th e  D ep a rtm en t of 
W ar, and o th e r  agencies.

All th e  new  p lan ts involved in 
the recom m endations will be gov­
ernm ent-ow ned bu t p riv a te ly  op er­
ated  un d er a lease a rran g em en t, de­
ta ils  of w hich will be w orked out 
by the  D efense P lan t Corp. and 
the com panies involved.

A lcoa Forging, Casting 
Plants Near Completion

New p lan ts being construc ted  at 
Los A ngeles and L afaye tte , Ind., by 
the A lum inum  Co. of A m erica, P i t ts ­
burgh , a re  rap id ly  nearin g  com ple­
tion. Included in a  p ro g ram  w hich 
involves expend itu re  of $200,000,000 
of the com pany’s own funds, they 
are  p a rt of an  expansion w hich is 
crow ding in to  two y ea rs  the  eq u i­
valen t of a t least tw o decades of 
peace-tim e grow th.

In 1937, in o rder to serve the a ir ­
plane in d u stry  m ore effectively, 
th e  com pany bough t 15 acres of 
land  in  V ernon, a section of Los 
Angeles, and erected  on it a sand 
and perm anent-m old foundry  and 
forge p lant. The w orks w as com ­
pleted early  in 1938. A t the  s ta r t  
of the w ar, the V ernon w orks had 
a capacity  of 100,000 pounds of 
a lum inum  alloy forg ings, and 424,- 
000 pounds of sand and perm anent- 
mold castings a m onth.

In  the sp rin g  of 1940 an  expan ­
sion of the  V ernon facilities w as 
announced, including the addition 
of an  ex tru sion  w orks and a rivet 
p lant, a s  w ell as additions to the 
ex isting  alum inum  foundry  and 
forge plant.

Very shortly , th e  sand  and  p e r­
m anen t m old casting  capacity  will 
have been increased to 593,000 
pounds a m onth, an increase of 40 
p er cent, and the  fo rg ing  capacity  
to 450,000 pounds a  m onth , an in­
crease of 350 p er cent. T he new  
ex tru sion  p la n t will be tu rn in g  out 
ex truded  shapes a t the  ra te  of
1.019.000 pounds a m onth, w hile the 
new  riv e t p lan t will be producing
70.000 pounds of rivets  a m onth. 
By M arch, 1942, fo rg ing  capacity  
will have been increased  an  addi­
tional 50,000 pounds a m onth.

T he L afay e tte  w orks is also a 
fa irly  new  p lan t. An ex tru sion  
p lan t and tube mill w ere bu ilt and

placed in operation  in January ,
1939. W hen hostilities b roke out 
betw een G rea t B rita in  and  G er­
m any in 1939, the  L afay e tte  w orks 
had a capacity  of 695,000 pounds of 
ex truded  shapes and  122,000 pounds 
of tub ing  a m onth . By O ctober of 
th is  year, th e  floor space w ill have 
been increased  413 p er cent.

By D ecem ber the ex truded  shape 
capacity  will have been expanded 
to 4,256,000 pounds m onth ly , o r six 
tim es th e  capacity  in 1939, while 
the  tu b in g  capacity  w ill have 
reached  1,034,000 pounds a  m onth, 
o r n ine tim es th e  capacity  of 1939. 
How ever, by April, 1942, th e  tubing 
capacity  w ill have been expanded 
to 1,348,000 pounds a m onth , o r 11 
tim es the  capacity  in 1939.

W a rn s o f B o o m e r a n g  in  
A n tis tr ik e  L e g is la t io n
H E ffo rts  to  p roh ib it s tr ik e s  by law 
o r im pose com pulsory  arb itra tio n  
a re  likely to boom erang  and in­
crease ra th e r  th a n  decrease indus­
tr ia l d isputes. T his finding, based 
on a s tudy  of the  com pulsory  arb i­
tra tio n  law s in A ustra lia , Canada 
and G reat B rita in , is contained in a 
pam ph let recen tly  published  by the 
P ublic  A ffairs C om m ittee, 30 Rocke­
fe ller P laza, N ew  York.

P am p h le t, Labor in the Defense 
Crisis by T. R. C arskadon , sum ­
m arizes a  su rv ey  of th e  defense 
labo r prob lem  m ade by a  com m ittee 
of the  T w entie th  C en tu ry  Fund, 
headed by W illiam  H. Davis, chair­
m an, D efense M ediation Board.

S trikes, it is s ta ted , have oc­
cu rred  m ain ly  in new ly organized 
industries.

V o lun tary  m ediation  w as urged 
as  best m eans of avoiding strikes 
and  w ork stoppages. P roportion  
of success in m ediation  cases, pam ­
ph let rep o rts , u sua lly  ru n s  above 
90 p e r  cent.

G o v e r n m e n t  F in a n c e s  
D e fe n s e  P la n t  T o o lin g
H M etal C u ttin g  T ools Inc., Rock­
ford, 111., w as au thorized  last week 
to execute a $250,000 lease ag ree­
m en t w ith  the  D efense P la n t Corp. 
fo r  acquisition  of m ach inery  and 
equipm ent. F ac ilities a re  to be 
used in m an u fa c tu re  of m achine 
tools, and a re  fu rn ish ed  a t W ar De­
p a r tm e n t’s request.

Je sse  Jones, federa l loan adm inis­
tra to r, rep o rted  also the  Defense 
P lan t Corp. h as  au thorized  execu­
tion of a  lease  ag reem en t w ith  Ty­
coon T ackle Inc., M iami, F la., for 
construc tion  and  equipping  of a 
p lan t a t M iami. C osting  $81,650, 
th e  facilities will be used in m anu­
fac tu re  of p recision in stru m en ts  
fo r the  a irc ra f t  in d u stry . T itle  will 
be re ta in ed  by D efense Corp., w ith 
Tycoon T ackle o p era tin g  th e  plant.
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L a k e  C it ie s  E n d o rse ,  
O p p o se  S e a w a y  P r o je c t
■ O pposition to the proposed St. 
L aw rence seaw ay is being ex­
pressed in  hearings before the 
house riv ers  and h arbo rs  com m it­
tee in W ashington. H ubert B. F u l­
ler, cha irm an  of th e  tran sp o rta tio n  
com m ittee, C leveland C ham ber of 
Com m erce, testified la s t w eek th a t 
the w aterw ay  would be "un d esir­
able from  the  standpo in t of the 
country  a t la rg e  and  would be se ri­
ously d e trim en ta l to  C leveland.”

His organization , he said, does 
not favo r the  p ro jec t from  nav iga­
tion, pow er or defense standpoin t. 
As a defense pro jec t “it seem s un ­
w ise to d issipate tim e, energy  and 
m oney on w ork th a t cannot be 
m ade available quickly. He ex­
pressed the opinion th a t ocean­
going sh ipm en ts to and from  G reat 
L akes po rts  w ould be m uch less 
than  expected. S urveys of indus­
tria l a re as  ad jacen t to the lakes 
indicate sm all use fo r the w a te r­
way.

As to sh ipbuild ing  on the G reat

Lakes, Mr. F u lle r s ta ted  M aritim e 
Com m ission sh ips had too deep 
d ra ft to be construc ted  th e re  and 
taken  to sa lt w ater, and types of 
w arsh ips possible to be bu ilt on 
the lakes w ere lim ited by depth  of 
the canal. P ow er developm ent 
would be of no value to Cleveland 
o r Ohio, he declared.

M ayors of two o th e r G reat Lakes 
cities endorsed the pro jec t as  an 
aid to national defense. M ayor 
E dw ard J. Jeffries, D etroit, testified 
the seaw ay would pu t the indus­
trie s  of the M idwest on "the  m ain 
s tre e t of world com m erce.”

M ayor Carl F. Zeidler, M ilw au­
kee, declared his constituen ts fa ­
vored the developm ent.

N a v y ’s  S h ip  O rders  
T o ta l $7,234,262,178
B Vessels ordered by the N avy since 
Jan . 1, 1940, to ta l 2831, w ith  a g g re ­
g a te  cost $7,234,262,178, S ecre tary  of 
the N avy F ra n k  Knox repo rted  last 
week. T he N avy’s p ro g ram  fo r a id ­
ing  p rivate ly  owned shipbuilding

concerns expand fac ilities to  speed 
up the naval building ra te  has given 
d irect benefits to  26 s ta te s , he said. 
Em ployed on the  sh ipbuild ing  pro 
g ram  as of Ju n e  1, 1941, w ere 203,- 
416. N avy y ard s em ployed 150,893, 
p rivate  sh ip y ard s 52,523. This re p ­
resen ted  a n  increase  of 6225 since 
May 1, 1941.

C on tracts  signed fo r expansion of 
facilities to ta led  $381,677,944. Total 
of le tte rs  of in ten t w as $41,000,195, 
and prospective con trac ts  a g g re g a t­
ed $77,321,860. N avy yards ' to ta l of 
con trac ts  signed w as $207,853,984; 
p riv a te  sh ipbu ilders’, $132,017,229; 
and general industry , $41,808,731. 
P riv a te  sh ipbu ilders had  been issued 
le tte rs  of in ten t to ta ling  $5,342,000; 
general industry , $35,658,195.

S ta te s  benefiting m ost from  the  
half-billion dollar expansion p ro ­
gram , and the  to ta l fo r  each: P en n ­
sylvania, $102,447,094; New York, 
$80,920,097; C aliforn ia, $47,310,491; 
V irginia, $43,958,000; M assachusetts, 
$33,874,700; N ew  Je rsey , $32,633,094; 
W ashington, $24,060,000; S outh  C ar­
olina, $12,675,000; Ohio, $12,102,509; 
and N ew  H am pshire , $10,035,500.

A ss e m b ly  L in e  for  S m a ll ,  V ita l D e fe n s e  M o to r s

E Or. of the m ost unusual p ro ­
duction operations in w hich Gen­
era l M otors Corp. has  ever en ­
gaged is the  m an u fac tu re  of a 
tiny, b u t v ita l defense item , w atch ­
like in size and  precision, w eigh­
ing scarcely  7 ounces and  accu­
ra te  to  one ten -thousand th  of an 
inch. I t  is the A utosyn m otor 
m ade by th e  Delco A ppliance Divi­
sion, R ochester, N. Y., a t  the  ra te  
of several hund red  daily. F o u r 
m onths a f te r  receiv ing a $2,500,060 
subcon trac t from  Bendix A viation

Corp., the  p lan t w as tooled and in 
reg u la r  production.

In m ultip le  insta lla tion  of as 
m any  as  20-odd in one a irc ra ft , the 
function  of the m otors is to " te ll” 
the pilot the  exact position of the 
m oving p a r ts  of h is ship.

T he field lam ina  is bu ilt of high 
silicon stee l and assem bled in to  a  
nickel silver case, a f te r  w hich it is 
m achined to precision  dim ensions. 
At each step  in the operation, the 
un it m ust pass a  com plete inspec­
tion and  if a t any  stage  it is m ore

th an  one ten -thousand th  of an  inch 
too la rg e  o r too sm all it is re ­
jected.

S im ilar inspections to  sim ilar 
lim its a re  m ain ta ined  as  the  ro to r 
is built up. T he ro to r  is m ounted 
on h igh ly  sensitive  ball bearings, 
w hich a re  sto red  p rio r  to  use, in 
g lass v ials filled w ith  oil; th e  bear­
ings a re  never touched by hum an  
hands.

F ina l assem bly  of the un it is p e r­
form ed in  a  com pletely dust-free, 
air-conditioned room .
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Wanted: More Cheers, Less 

Sneers and Smears

El A M ER IC A N  in d u s try  seldom  p u ts  its  
best foo t fo rw ard . F ew  com panies b ra g  
ab o u t th e ir  co n trib u tio n s  to  th e  defense 
p rog ram , ex cep t in se lf defense w hen they  
a re  w rong fu lly  accused.

A few  days ago Leon H enderson  in ti­
m a ted  th a t  the  C h ry sle r  C orp. w as n o t 
“p lay ing  th e  gam e.” T h u s provoked, th e  
au tom obile  com pany  s ta te d  its  case in a 
w ay  th a t  le ft no doub t a s  to  its  w hole­
h ea rted  an d  effective co -opera tion  in the  
defense p rog ram .

♦ ♦ ♦

I f  ev e ry  com pany  engaged  in  defense 
w ork  w ere to  c a ta lo g  i t s  ach ievem en ts to  
date, th e  ex h ib it fo r  in d u s try  a s  a  w hole 
would be astound ing . F ew  persons, even 
in  v an tag e  p o in ts  in W ash ing ton , have  
m ore th a n  a  hazy  idea of w h a t h a s  been 
accom plished in  A m erica’s m ills an d  shops 
to  date.

B u t th is  fine show ing  could have been 
infin itely  b e tte r . I t  is a  show ing  th a t  h as  
been m ade undep th e  se v e re s t o f h a n d i­
caps. I t  is a show ing  th a t  ca n n o t be im ­
proved m uch  in  fo rth c o m in g  m o n th s  u n ­
less the  w o rs t o f th ese  h an d icap s a re  re ­
m oved.

♦ ♦ ♦

M ost of th ese  obstacles to  a  m ore  e f ­
fective defense e ffo rt can  be trac ed  to  a 
com m on source. T h ey  sp rin g  fro m  an  
epidem ic o f c lass  h a tre d s  w hich  have  been 
fanned  in to  flam e d u rin g  th e  la s t  e ig h t 
years.

F o r  instance, in  o u r defense w ork  of 
1941 o u r  lab o r p roblem s a re  com plicated  
f irs t by  th e  feud  betw een A. F . o f L . and
C.I.O. an d  secondly  b y  g o v ern m en t ag e n ­

cies w hich  a re  open ly  p a r t ia l  to  c e r ta in  
fav o red  u n io n  o rg an iz a tio n s .

In  1918 in d u s try  d id  n o t face  th is  h a n ­
d icap ; i t  en jo y ed  th e  effective co -opera tion  
o f la b o r th ro u g h  a s te r l in g  le a d e r  in  th e  
p e rso n  o f  S am uel G om pers an d  th ro u g h  
g o v ern m en t agencies w hich  w ere  im p a r­
tia l.

T oday  in d u s try  co n ten d s w ith  a ll so r ts  
o f an im o sitie s . F a rm e rs  h av e  been  ta u g h t  
to  d isco u n t in d u s try ’s m otives. E m p lo y es 
have  been in c ited  in to  a s su m in g  th a t  th e ir  
em p lo y ers  a re  u n fa ir . In v e s to rs  h av e  been 
g iven  th e  im p ressio n  th a t  m o s t in v e s tm e n t 
o p p o rtu n itie s  a re  crooked. S m all b u sin ess  
is b e in g  to ld  th a t  “b ig  b u sin e ss” is o u t to  
ru in  i t  T he pub lic  is being  en co u rag ed  
to  th in k  success is  a  c rim e  an d  fa ilu re  a  
v ir tu e . A  g en e ra l s ta te  o f cyn icism  p re ­
vails  w h ich  ap p ro a ch es  close to  n ih ilism .

♦ ♦ ♦

In  1918 in d u s try  h a d  none of th e se  de­
s tru c tiv e  fa c to rs  to  co n ten d  w ith . Men 
an d  w om en in  all w a lk s  of life  w ere  w 'illing 
to  believe th a t  th e  o th e r  fellow  so m etim es 
w as a c tu a te d  by  p ro p e r  an d  g en e ro u s m o ­
tives. T h ere  w ere  no c le a rly  defined c lass  
lines. E n th u s ia sm  fo r  a  com m on ob jec tive  
— a  dem o cracy ’s p r im a ry  w eapon  a g a in s t 
th e  ru th le ss  efficiency  of a m il ita ry  des­
p o tism —w as th is  n a tio n ’s b ig  a s se t in  1918.

W e do n o t have th a t  e n th u s ia sm  now.
W hy?

B ecause we h av e  in  W a sh in g to n  in  1941 
too  few  ch eer le ad e rs  an d  too  m a n y  sn e e r  
an d  sm e a r leaders.

EDITOR-IN-CHIEF
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1940

(MONTHLY INDEX AVERAGE) 
SCALE AT LEFT

‘(W EEKLY  AVERAGE)
SCALE AT RIOMT

MAY

The B U S I N E S S  TREND

STE E L’S index of activity gained 0.4 point to 139.1 in the week ended June  28:

Week
Ended  1941 1910
April 19 ...........  124.2 103.4
April 26 ...........  126.5 102.8
M ay 3 ...........  132.6 103.3
M ay 1 0 .............. 135.9 104.8
M ay 1 7 .............. 136.1 106.8
M ay 2 4 .............. 138.6 109.1
M ay 3 1 .............. 128.4 99.2
June 7 ...........  138.4 111.9
June 1 4 .............. 138.7 114.6
June 2 1 .............. 138.7 114.8
June 28 ...........  1 3 9 .lt  115.3

fPrelim inary .

D ata 1941 1940 1939 1938 1937 1936 193» 1934 1933 1933 1931 1930
Jan. 127.3 114.7 91.1 73.3 102.9 85.9 74.2 58.S 48.6 54.6 69.1 87.6
Feb. 132.3 105.8 90.8 71.1 106.8 84.3 82.0 73.9 48.2 55.3 75.5 99.2
March 133.9 104.1 92.6 71.2 114.4 87.7 83.1 78.9 44.5 54.2 80.4 98.6
April 127.2 102.7 89.8 70.8 116.6 100.8 85.0 83.6 52.4 52.8 81.0 101.7
M ay 134.8 104.6 83.4 67.4 121.7 101.8 81.8 83.7 63.5 54.8 78.6 101 2
June 13S.7 114.1 90.9 63.4 109.9 100.3 77.4 80.6 70.3 51.4 72.1 95.8
July 102.4 83.5 66.2 110.4 100.1 75.3 63.7 77.1 47.1 67.3 79.9
Aug. 101.1 83.9 68.7 110.0 97.1 76.7 63.0 74.1 45.0 67.4 85 4
Sept. 113.5 98.0 72.5 96.8 86.7 69.7 56.9 68.0 46.5 64.3 83.7
Oct. 127.8 114.9 83.6 98.1 94.8 77.0 56.4 63.1 48.4 59.2 78.8
Nov. 129.5 116.2 95.9 84.1 106.4 88.1 54.9 52.8 47.5 54.4 71.0
Dec. 126.3 118.9 95.1 74.7 107.6 88.2 58.9 54.0 46.2 51.3 64 3

A ctivity  In d e x  C lim b s to

95 O
90

N ew  P e a k  D u r in g  J u n e

0  A CTIVITY  in th e  iron , steel an d  m e ta lw o rk in g  in ­
dustrie s , as m easu red  by S t e e l ' s  index, clim bed to  a 
new  peak  level d u rin g  Ju n e . In  th a t  m o n th  th e  
w eek ly  index  av e rag ed  138.7, com pared  w ith  th e  134.8 
recorded  d u rin g  M ay and  w as w ell above th e  127.2 
av e rag e  fo r  A pril. D u rin g  Ju n e  1940 th e  index  a v ­
e rag ed  114.1, w h ile  fo r  th e  co m p arab le  m on th  of 1937 
an d  1929 it w as 109.9 an d  120.3 respectively .

E n co u rag in g  h ead w ay  h as  been m ade to w ard  th e  
change-over to  a  defense an d  w a r  econom y d u rin g  th e  
f irs t h a lf  of th is  y ea r. O u tp u t o f defense in d u strie s

h as  reco rded  m a rk e d  im provem en t th e  la s t six 
m on ths. In  m a n y  in d u s tr ia l lines p ro d u c tio n  fac ilitie s  
a re  being s tra in e d  to  th e  lim it an d  o u tp u t is f re q u e n t­
ly  over ra te d  capac ity . H ow ever, desp ite  th is  record  
b rea k in g  o u tp u t of m ilita ry  goods, p ro d u ctio n  is s till 
su b s ta n tia lly  below  th e  desired  level.

In  som e in stances use of su b s titu te s  an d  la rg e  in ­
v en to ries  h av e  m ade it  possib le fo r  civ ilian  goods 
m a n u fa c tu re rs  to  m a in ta in  th e  n e a r  peak  o p era tio n s  
of recen t m onths. H ow ever, g ro w in g  sc a rc ity  in  those  
v ita l ra w  m a te ria ls  needed fo r  defense in d u strie s  and

■ ¿ ’Y m V 'S  IN D EX O F  A C T IV ITY  
IN IRON,STEEL AND METALWORKING INDUSTRIES

BASED UPON FREIGHT CAR LOADINGS.ELECTRIC 
POWER OUTPUT. AUTOMOBILE ASSEMBLIES (WARD'S 
REPORTS) AND STEELWORKS OPERATING RATE 
(STEEL) AVERAGE FOR 1926 EQUALS 100,WEIGHED 
AS FOLLOWS: STEEL RATE AO. AND CARLOADINGS.
POWER OUTPUT AND AUTO ASSEMBLIES EACH 20 
NO ADJUSTMENTS MADE FOR SEASONAL OB OTHER TRENDS
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rap id ly  declin ing inven to ries seem  to ind icate  th a t  
production  fo r civ ilian  consum ption  w ill soon be c u r­
tailed.

R a tion ing  of m ore and  m ore m a te ria ls  th ro u g h  vol­
u n ta ry  and  m an d a to ry  ac tion  ren d ers  rep len ish m en t 
of stocks difficult o r im possible and  in  som e instances 
affect th e  av a ilab ility  of su b s titu te  m a te ria ls . OPM 
estim ates  th e  1941 defense p ro g ra m  w ill ab sorb  abou t 
64 p er cen t o f la s t y e a r ’s d u rab le  goods ca p ac ity  and

Where Business Stands
M onthly A verages, 19-10 = 100

May April May
1941 194,1 1940

Steel Ingot O utput ..................... . 125.1 122.9 94.7
Pig Iron  O utput ......................... . 115.7 118.0 88.0
Building C onstruction ............. . 164.4 121.8 98.6
Augo O utpu t ................................ . 141.2 125.3 115.7
F re ig h t Movement ..................... . 120.4 102.6 95.9
W holesale P rices ....................... 108.2 108.0 99.9

th a t  1942 defense p ro g ram  calls fo r  6 p er cen t m ore
du rab le  goods th a n  tu rn ed  out fo r a ll pu rposes in
1940.

A ccording to  th e  N atio n al In d u s tr ia l C onference 
Board, sh ipm ents o f m a n u fa c tu re d  goods a tta in e d  a 
new  h igh  record  d u rin g  M ay. T he b o a rd ’s index  on 
sh ipm ents rose seven po in ts  to  185 in M ay and  w as 
sh arp ly  above th e  116 level recorded  d u rin g  M ay 1940. 
Sh ipm ents of du rab le  goods w ere  74 p e r  cen t h ig h e r 
th a n  in M ay 1940, w hile  deliveries fo r  non-durab le  
goods w ere 43 p er cen t h igher. V alue of new  orders 
advanced 2 per cen t d u rin g  M ay to  b rin g  th e  b o a rd ’s 
index to  247, an  increase  o f 90 per cen t over the  
figure fo r  th e  sam e m on th  a  y e a r  ago.

Index of unfilled o rders rose to  512 in M ay, an  ad-

f i b  Month niio

vance of 8 p e r  cen t d u r in g  th e  m o n th  an d  263 per 
cen t since M ay 1940. V alue of in v e n to rie s  rose 2.4 
p e r  cen t in  M ay. S tocks held  by d u rab le  goods manu­
fa c tu re rs  con tinue th e  u p w ard  tre n d  re p o rte d  in  every 
m o n th  excep t one since Ju n e  1939. D u rab le  goods 
in v en to ries  a re  now  m ore th a n  50 p er ce n t above the 
1939 low  an d  a re  14 p e r  cen t above th e  1937 peak.

D u rin g  th e  w eek  ended  Ju n e  28 S t e e l ’s  index  moved 
in to  new  h ig h  g ro u n d  of 139.1. In  th e  p reced in g  week 
th e  index  stood  a t  138.7, w h ile  in th e  sam e period 
la s t y e a r  it  w as 115.3. S h a rp  g a in s  in  e lec tric  power 
consum ption  an d  f re ig h t  c a rlo ad in g s  accoun ted  for 
th e  u p tu rn  recorded  by  th e  index  d u rin g  th e  latest 
w eek.

The Barometer of Business
I n d u s tr ia l In d ic a to r s

May, 1941 April, 1941 May, 1940
Pig iron output (da ily  a v ­

erage, tons)   14S.262 145,685 112,811
Iron and stee l scrap con­

sum ption (tons)   4,609,000 4,406,000 3,061,000
Gear S a les I n d e x   273 292 133
Foundry equipm ent new

order index   298.7 377.2 129.1
Finished stee l shipm ents

(N et tons)   1,745,295 1,687,674 1,084,057
I n g o t  output (average

w eekly; net t o n s )   1,603,106 1,575,228 1,121,395
Dodge bldg. aw ards in 37

sta tes ($ V a lu a tio n )  $548,700,000 $406,675,000 $328,914,000
A utom obile output .............  552,000* 533,912 452,433
Coal output, t o n s   43,400,000 5,975,000 34,896,000
B usiness failures; number 1,119 1,149 1,238
B usiness failures; lia b ilities $10,065,000 $13,827,000 $13,068,000
Cem ent production,

(1,000,000) bb ls.t   12.20 10.60 10.04
Cotton consum ption, bales 918,902 920,142 641,636
Car load ings (w eek ly  av .i 841,557 717,573 670,351

tApril, March and April respectively .
•Prelim inary.

C o m m o d ity  P r ice s
May. 1941 April, 1941 May, 1940

bTELL’s com posite average
of 25 iron & stee l prices $38.15 $38.15 $37 33

U. S. Bureau of Labor index .S4.9 S3 2 78 4
W heat, cash ( bushel i   $1,038 S0.928 $1.11S
Corn, cash  (bushel) .........  ,$0.83 S0.745 $0,765

F in a n c ia l  I n d ic a to r s
May, 1941 April, 1941 May, 19-11!

30 In d u stria l S to c k s t   3116.44 $119.10 $130.76
20 R ail s t o c k s t ....................  28.25 28.48 26.ol
15 U tilit ie s t  .............................. $17.30 $18.66 $21.4a
Com m ercial p a p e r  rate

(N. Y„ per cent) ..............  ‘-4-%
•Com ’l. loan s (000 om itted ) $10,226,000 $9,870,000 $8,475,000
F ederal R eserve ratio

(per cent)   91.1 91.3 $3.4
C apital dotations:

(000 om itted )
N ew  C apital ....................... $106,750 $746,178 5121,44c
R efunding ...........................  $299,089 $175,738 $129,870

Federal Gross debt, (m il­
lions of d o llars) .............. $47,721 $47,231 $42.S10

R ailroad earnings
(51,000,000)   $88.63 $52.57    $47.08

Stock sa les, N ew  York stock
exch an ge (1,000,000) . . .  9.66 11.18  38.9'

Bond sa le s, par va lu e
($1.000.000) .........................  $169.3 $209.5 $176-5

tD ow -Jones averages.
•L ead in g  m em ber banks Federal R eserve System .

F o r e ig n  T ra d e
April, 1941 M arch, 1941 April. 1940

E xports   $385,454,000 $357,565,000 $324,018,001)
Im ports ....................................  3287,550,000 $267,784,000 $212,238,000
Gold exports .........................  $2,000 53,000 533,000
Gold im ports .........................  $171,994,000 5118,569,000 $249,885,000
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Steel In g o t O perations
(Per Cent)

Week ended 1941 1940 1939
June 2 8 . . . . 99.5 89.0 54.0
June 2 1 . . .  . 99.0 88.0 54.5
June 1 4 . . . . 99.0 86.0 52.5
June 7 . . .  . 99.0 81.5 53.5
May 3 1 ___ 99.0 78.5 52.0
M ay 24 . . .  . 100.0 75.0 48.0
M ay 1 7 ___ 99.5 70.« 45.5
May 10. . .  . 97.5 66.5 47.0
M ay 3 . . . . 95.0 63.5 49.0
April 2 6 . . . 96.0 61.5 49.0
April 1 9 . . . 98.0 61.5 50.5
April 12. . . 98.0 61.0 51.5
April 5 . . . 98.0 61.5 53.5
March 29 . . 99.5 61.0 54.5
M arch 22 . . 99.5 62.5 55.5
M arch 15 . . 98.5 62.5 56.5
March 8 . . . 97.5 63.5 56.5

1938

28.0
28.0
27.0
25.5
25.5
28.5
30.0
30.0
31.0
32.0
32.5
32.0
32.0
36.0
35.0
32.0
30.0

A uto Production
(1000 U nits)

W eek ended 1941 1940 1939
June 28. . .  . 127.9 87.6 70.7
June 2 1 . . . . 133.6 90.1 81.1
June 14. . .  . 134.7 93.6 78.3
June 7 . . .  . 133.6 95.6 65.3
M ay 3 1 ___ 106.4 61.3 32.4
M ay 24. . .  . 133.6 96.8 67.7
M ay 1 7 ----- 127.3 99.0 80.1
M ay 1 0 . . . . 132.6 98.5 72.4
M ay 3 . . . . 130.6 99.3 71.4
April 26. . . 108.2 101.4 86.6
April 1 9 . . . 99.9 103.7 90.3
April 1 2 . . . 99.3 101.9 88.1
April 5 ___ 116.3 101.7 87.0
March 29. . 124.2 103.4 80.0
M arch 22. . 123.8 103.4 89.4
March 15 . . 131.6 105.7 86.7
M arch 8 . . . 125.9 103.6 84.1

1938
40.9
40.9
41.8 
40.2
27.0
45.1
46.8
47.4
53.4
50.8 
60.6 
62.0 
61.0
57.5
56.8
57.6 
57.4

F re ig h t C ar Loadings
(1000 Cars)

Week ended 1941
June 2 8 .......... 920t
June 2 1 .......... 886
June 1 4 .......... 863
June 7 .........  853
May 3 1 ............ 802
May 2 4 ............ 886
M ay 1 7 ............ 864
M ay 1 0 ............ 837
M ay 3 ............ 794
April 2 6 ......  722
April 1 9 ....... 698
April 1 2 ....... 680
April 5 .......  682
March 2 9 . . .  . 792
March 2 2 ___ 769
March 1 5 __  759
March 8 ........ 742

tprelim lnary .

1940 1939 1938
752 666 589
728 643 559
712 638 556
703 635 554
639 568 503
687 628 562
679 616 546
681 555 542
666 573 536
645 586 543
628 559 524
619 548 538
603 535 522
628 604 523
619 605 573
619 595 540
620 592 557

E lectric P ow er O u tpu t
t

(M illion KWH)
W eek ended 1941 1940 1939 1938
June 2 8 ............  3,121 2,660 2,396 2,074
June 2 1 ........  3,056 2,654 2,362 2,082
June 1 4 ......... 3,057 2,665 2,341 2,051
Juncl 7 ......... 3,042 2,599 2,329 2,057
M ay 3 1 .............  2,924 2,478 2,186 1,937
M ay 24 ............. 3,012 2,589 2,278 2,031
M ay 1 7 .............  2,983 2,550 2,235 2,024
M ay 10 .............  2,975 2,516 2,239 2,019
M ay 3 ...............  2,915 2,504 2,225 1,992
April 26 ......... 2,926 2,499 2,244 1,996
April 1 9 ......... 2,874 2,529 2,265 2,010
April 1 2 .........  2,882 2,530 2,235 2,016
April 5 .........  2,938 2,494 2,244 2,050

tN e w  series: In clu d es add ition al g o v ­
ernm ental and pow er gen eration  not pre­
v io u sly  reported.
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C A S T I N Q  I N R U B B E R MOL DS

h a s  i m p o r t a n t  p o s s i b i l i t i e s

New method of casting low melting point alloys permits excellent reproduction oi 
undercuts—something formerly thought impossible to cast. Rubber molds also 
produce fine detail in most intricate shapes without distortion. Method cuts cost 
of typical mold from S125 to less than S5, shortening time for making the mold 
from former period of one to two weeks down to only a few hours. Molds last 
600 pours, casting at 550 degrees Fahr., producing up to 150 parts per hour. Cast­
ing speed about 25 pours an hour. One operator easily handles two machines.

Here are latest recommendations on design of molds and their application

B CASTING alloys a t tem p era tu res  
up to 600 degrees F ah r. in rubber 
m olds w as though t by m ost rubber 
experts to be im possible. However, 
rubber has successfully  replaced 
sand  and o ther m old m ateria ls  and 
today is used by scores of p lan ts 
in the United S ta tes  and Canada. 
This new  m ethod of casting, while 
still in its infancy, prom ises to  be­
come im portan t in m any lines of 
m anufactu re . In  the 
sh o rt span of 18 m onths, 
it has com pletely revo­
lutionized the jew elry  
industry.

The origin of rubber 
m olds for th e  casting  of 
low tem p era tu re  alloys 
is obscure. Several in ­
dividuals claim  to be the 
orig inators, but docu­
m entary  proof is lack­
ing. I t is believed the 
idea cam e from  denistry  
w here rubber w as and 
still is used to produce 
m olds fo r the casting  of 
w ax m odels; in tu rn , 
these a re  used in cast­
ing den tu res and  bridge- 
w ork in precious m etals.

Solves M any P rob ­
lem s; I t  is certain  tha t 
the incentive for the 
g rea t recen t develop­
m en t in rub b er m olds 
w as provided by the 
jew elry  industry  w here 
it is especially applic­
able fo r m any reasons.
In th is industry  a device 
o r process w hich will 
p roduce the unusual o r 
m ake possible the fabrication  of any 
item  a t less cost is quickly ac­
cepted, as the  success or failu re 
of a jew elry  m a n u fa c tu re r depends 
on his ability  to  create  new m otifs 
o r adopt expensive item s to low-cost 
volum e production.

R ubber m olds offer the  oppor­
tu n ity  to produce undercu t designs, 
an accom plishm ent fo rm erly  con­

sidered  im possible. T his fac t alone 
has created  w ide-spread in terest. 
T here  w ere, how ever, o th e r re a ­
sons.

R ubber m olds can, in m any in­
stances, e lim inate hand-cut bronze

By FRANK K. SMITH
M ark W eisb e rg  L ab o ra to ries 

P rov idence, R. I.

m olds w hich a re  expensive, costing  
in som e instances §125 fo r a single 
m old and requ iring  one o r two 
w eeks tim e to m ake. On the o ther 
hand, a rub b er mold can be m ade 
in a few  hou rs a t a cost of less 
than  S5.

S andcasting  had alw ays been con­
sidered  essen tial fo r sam ple w ork 
and fo r  expensive item s w hich

w ould not ru n  into volum e produc­
tion. H ere, too, ru b b e r m olds of­
fe r  a b e tte r  w ay  by p roducing  a 
finer castin g  w hich req u ires  far 
less finishing an d  only a low-cost 
sem ip e rm an en t mold.

A no ther fac to r is th e  dem and for 
la rg e  seasona l lines. In  recen t 
y ea rs  th is  dem and h as increased  un ­
til it p resen ts  a very  se rious prob­
lem as it is necessary  fo r th e  m anu­
fa c tu re r  to  build expensive m olds 
du ring  th e  course  of a  y e a r  for, 
perhaps, a 100 o r m ore item s and 
then  find th a t onljf a very  small 
portion  of these  a re  accep ted  by 
th e  buying  public. This, of course, 
m eans a heavy loss on th e  unused 
m olds. R ubber m olds provide the 
so lu tion  to  th is  problem , fo r  w ith 

ru b b er a  m a n u fa c tu re r  
can produce an  even 
g re a te r  line a t  less cost 
and th e  am o u n t of loss 
on re jec ted  item s is 
neglig ib le because of the 
low u n it cost.

E ven  F ir s t  E fforts 
S uccessfu l: W hile the
first ru b b e r m olds w ere 
crude, th ey  revealed  the 
possib ilities of th is  type 
o f casting , so develop­
m en t w as rap id . In
ea rly  stages, a mold 
w as m ade by u sin g  two 
steel p la tes  8 inches
long by 6 inches wide by 
%-inch th ick  having 
th ree  bo lt holes on each 
side, an d  a fram e 6
inches long  by 4 inches 
w ide an d  1 inch h igh  and 
14-inch th ick . T he pro­
cedure consisted  of lay­
ing the  fra m e  on one 
of th e  p la tes , filling it 
h a lf  fu ll of molding
p la s te r  d ilu ted  w ith  w a­
te r  to  th e  p ro p er consist­
ency, and  m oun ting  the 
desired  m odel in- this 
p la s te r  in a  m a n n e r th a t 

le ft the  m odel ha lf im bedded in the 
p laste r. The p la s te r  w as th en  per­
m itted  to  dry  tho rough ly . Gener­
ally  h ea t w as applied  to  has ten  the 
drying.

W hen dry, a re c ta n g u la r  piece of 
ru b b er 6 x 4  inches and  slightly  
m ore th a n  %-inch th ick  w as forced 
in to  th e  fra m e  on top  of th e  m ount­
ed model, hav ing  prev iously  been 
p rehea ted  un til soft. T he top plate

Fig. 1—E lectrically  h e a te d  a n d  a u to m a tica lly  con tro lled  vul- 
can ize r lor m ak in g  ru b b e r  m olds. A a n d  C, p lu n g er p la tes; 
B, rem o v ab le  ring; D, h y d rau lic  jack  a n d  p lunger; G, therm o­

s ta t  con tro lling  h e a t  e lem en ts; H, sw itch
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w as then se t up and  the  six  bolts 
tigh tened  by hand. T he en tire  se t­
up then  w as placed in an  oven over 
an  o rd in ary  sing le-burner gas plate.

F ra m e te m p e ra tu re  then  w as 
raised  to  150 degrees F ah r. m e asu r­
ing  th e  te m p era tu re  by a th e rm o m ­
e te r  inserted  th ro u g h  a hole in the 
side of the  oven and res tin g  on 
th e  stee l plate. R eadings w ere 
som ew here w ith in  40 degrees of the 
ac tu a l tem p era tu re . Upon reach ­
ing 150 degrees F ah r., the  fram e  
w as rem oved and all bolts w ere 
tigh tened  w ith  a socket w rench, the 
fram e  re tu rn e d  to  the oven and 
h ea ted  fo r two hou rs a t  290 de­
g rees F ah r.

The m old w as then  considered 
cured, so a f te r  cooling fo r 45 m in­
utes, the  bolts w ere loosened, the  
p la s te r and  ru b b e r rem oved from  
the  fram e, and  the  p la s te r  dissolved 
in w ater, leav ing  the  m odel im ­
bedded in the cured  rubber.

This piece of ru b b er w ith  the 
model in it w as now  placed back 
in the fram e w ith  th e  m odel side 
on th e  top. An unvulcanized piece 
of rubber, 6 x 4 x 17/32 inch, p re ­
heated  un til soft, w as placed in the 
fram e, the  top  p la te  ad justed , the 
bolts hand-tightened, and the  sam e 
procedure repeated . Upon cooling 
the  com pleted m old w as forced out 
o f the  enclosing fra m e  and  split 
by in se rting  a dull in s tru m e n t be­
tw een the  tw o p arts . T he model 
w as rem oved du rin g  th is  operation, 
and  the  m old w as then  ready  fo r 
gating.

G ating : G ates w ere cu t from  the 
4-inch end of the  bo ttom  o r back 
side of th e  m old to  the  im pression 
and  w ere g rad u a ted  from  a  la rge  
opening a t the end to  a sm all en-

t J
t ry  g a te  a t  th e  im pression. The 
appearance of the  ga tes  on one of 
these m olds could be com pared 
w ith  a  tree— the  tru n k  being the 
supply  channel and the  lim bs the 
feed gates.

C ast C en trifugally : A fter gating ,
the  m old w as ready  fo r casting  
w hich w as done in  a  cen trifugal 
den tal casting  m achine of the 
sp ring  type w hich consisted of 
a  horizontal a rm  m ounted on a 
sh a ft ro ta ted  by a sp ring . A re ­
lease pin held the a rm  un d er ten ­
sion un til released. The a rm  w as 
stepped  down 0.5-inch, 6 inches
from  the end, and w as 4 inches 
wide. D irectly  before the  stepdow n 
w as a  cup-like depression w ith  a 
channel cut th ro u g h  the step.

In  casting, the  jo ined mold w as 
placed on the  flat end of th e  arm , 
w ith  the channel opening of the 
m old forced ag a in st th e  channel cut 
th ro u g h  the  step. A flat steel plate, 
6 x 4  inches, w as clam ped on top of 
the mold. T he m achine w as w ound up 
by hand  and the re lease  pin raised  
to hold the  arm . A ladle of m olten 
alloy, consisting  of tin  and  a n ti­
m ony, w as poured into the cup-like 
depression, the  pin released  and the 
a rm  p erm itted  to  spin. This se t 
up enough cen trifugal force to  
cause the m etal to  flow from  the 
depression into the  mold to form  a 
casting.

It is ap p a ren t th is  early  m ethod 
w as cum bersom e and  slow. N eith er 
the  best types of ru b b er com pounds 
nor the  m ost su itab le  alloys w ere 
know n. H ow ever, low quality  
cam el-back re tread in g  stock w as 
the m ost com m on rub b er com pound 
used.

The life of these  ea rly  m olds w as

short, and it w as not unu su a l fo r 
a m old to bu rn  ou t a f te r  10 o r 12 
pours. I t  w as an  exceptional case 
w hen a m old could be poured  40 
to 50 tim es. I t  took p rac tica lly  a 
full day to m ake a  m old which, in 
m ost instances, la s ted  only an  hou r 
o r two in ac tu a l p roduction . Yet 
the  use  of th is  type  of casting  
show ed its possib ilities, and its  
evolution w as rapid.

W hile cen trifu g al force seem ed 
best fo r casting  in rubber, both  a ir  
and g rav ity  w ere  stud ied  and Anal­
ly elim inated. T he m ain  objective 
then  becam e the  developm ent of a 
m ethod th a t w as sim pler, a proce­
dure  w hereby m ore th an  one ca s t­
ing could be m ade in a sing le mold.

E qu ipm en t Developed R apidly: 
A fter try in g  re c tan g u la r  m olds w ith  
several cav ities a c ircu la r m old and 
a revolving tab le  w as adopted. The 
m etal w as poured  in to  the  cen te r 
of the  m old w hile the  m old w as 
revolving at a h igh  speed. M aking 
and  vulcanizing th e  m old w as im ­
proved by placing  th e  m odels d irect­
ly betw een the  tw o disks of ru b ­
ber and vulcanizing the  en tire  mold 
in one operation.

W hile it still took 6 o r 7 hou rs 
to m ake a mold, m u ltip le  castings 
w ere produced and  the  process be­
cam e so prac tica l it w as quickly  
adopted. As the dem and fo r equ ip ­
m ent increased, the  m echanical 
fea tu re s  w ere developed and im ­
proved un til the  process of today 
resem bles the  equ ipm en t of ju s t  
18 m onths ago only in theory .

Now  S tandard ized : C asting  in
rub b er today1 is standard ized  to  a 
point w here anyone w ith  th e  p roper 
equipm ent can produce h igh  quality  
castings reg a rd le ss  of p rev ious ex ­
perience. The first consideration  is 
the type of rubber. W hile m any 
com pounds a re  available, few  a re  
su ited  fo r th is  w ork. No one com ­
pound is adap tab le  fo r all types 
of casting , but it is possible to  de- 

(Please turn to Page 78)

Fig. 2—Inner part of a  modern centrifugal casting machine. A, one of four swing 
arms exerting pressure on top plate; B, hole through which molten metal is poured 
in casting; C, 4-inch thrust bearing on which assem bly rotates; D and E, 2-inch 

ball bearings mounting shaft; F, alloy steel supporting bracket. (View at left) 
Fig. 3—Complete unit shown in Fig. 2 mounted in cabinet. A is pouring spout; 

B, frame protecting operator. Note view at right
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El IT  IS  som ew hat depressing  to 
realize how early  in the  h is to ry  of 
av iation  the p o ten tia lity  of the  air­
p lane as a  bom b ca rr ie r  w as recog­
nized. A viation m eets w ere  once 
enlivened by th e  d ropping  of or­
anges and bags of flour upon pre­
pared g round  ta rg e ts . I t w as not 
very  long, how ever, before explosive 
bom bs w ere dropped in good earn­
est, the  I ta lian s  hav ing  th e  distinc­
tion  of first u sing  them  in th e ir  cam­
paign  in T ripoli in 1912. These 
bom bs w ere  re la tive ly  sm all and 
could be classed am ong th e  “frag­
m en ta tio n ” type since they  were 
designed fo r use ag a in s t personnel 
on the ground.

As the size and  w eight-lifting  ca­
pacity  of a irc ra f t  increased, there 
w as an increasing  tendency  toward 
the use of the  “dem olition” type of 
bomb, or a bom b w hose principal 
function is the d es tru c tio n  of “ma­
te rie l” by its  explosive force rather 
than  the  production  of in ju ry  by fly­
ing fra g m en ts  of th e  s tee l case. This 
type has a re la tive ly  thin-walled 
case and con tains the  maximum 
am oun t of h igh  explosive (generally 
T N T ), the ra tio  of explosive to the 
to ta l w eight of th e  bom b being in 
excess o f 50 p e r  cent. W hile in 1914- 
18 bom bs w eighing  around  300 
pounds w ere  in com m on use, today 
ou r serv ice em ploys bom bs weigh­
ing 2000 pounds and m ore. As may 
be im agined, the  “b la s t” effect of 
bom bs of th is  size is very  heavy 
and th e ir  effect on an y  luckless 
hum an  ta rg e ts  w hich happen  to be 
w ith in  ran g e  fa r  from  p re tty . This 
b last effect, how ever, has  a limited 
range, th e  k illing  effec t o t  flying 
fra g m en ts  being m uch g rea te r  at 
som e little  d istance th an  th e  force 
of the explosion itself.

In  giv ing consideration  to  the de 
sign of the  bomb, the  provision of 
m axim um  explosive capacity  in the 
case of th e  dem olition  bom b is a 
prim e necessity , the  enclosing case 
being m erely  th ick  enough  to with 
s tan d  f ra c tu re  on im pact against 
such  “un p ro tec ted ” ta rg e ts  as 
stree ts , houses, roads and earth-

/ T ( i l

Ammunition chart for cylindrical-type demolition bombs, 100 to 2000-pound: Key:
1—body; 2—booster; 3—cap, rear; 4—clip, safety; 5—filler, explosive; 6—fin; 7— 
fuze, nose 8—fuze, tail; 9—loop, swivel; 10—lug, suspension; 11—nut, fin lock;

1 2 —wire, arming

Bomb casing patterns, upper view, matched four on a board, are inspected and 
repaired at end of each shift. All these illustrations show sequence of operations 
in making British cast steel bomb cases at Scullin Steel Co., St. Louis, and are 

shown here through courtesy of Office of Emergency Management 
Dry half of bottom half of core, lower view, is made on core rollover machine. 
Coremaker is ramming core while helper is spraying core previously made. Com­

pleted core is placed in rack in background

52
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See the complete sequence of illustrations showing how Scullin Steel Co., St. 

Louis, makes cast steel bomb cases for the British purchasing commission
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w orks. A “pro tec ted” ta rg e t would 
be the deck o i a heavily  arm ored  
ship.

Then w ith reg a rd  to  the  “fo rm ” 
of the case, m an u fac tu rin g  consid­
era tions being d isregarded  fo r  the  
m om ent, a s tream lined  profile would 
apper necessary . W e a re  at m uch 
g re a te r  liberty  in th is  respect than  
in the case of a shell since the bomb 
is not intended to be pro jected  out 
of a gun, n o r is it designed to p re ­
serve its o rien ta tion  in flight by v ir­
tue of its ro tation . W e depend on 
the ta il fins fo r  th a t. As a  m a tte r  
of fact, w hile the resis tance of the 
atm osphere  does v a ry  w ith  the p a r­
ticu la r shape em ployed, the  tra je c ­
to ry  of the  bom b w hen dropped 
from  a m oving plane is not m uch 
affected. T he tendency, especially 
in bom bs of the  la rg e s t size, is to ­
w ard  the  use of cylindrical bodies 
w ith  heads w hose profiles a re  m odi­
fied ellipses, on account of the g re a t­
e r  ease of loading and the  d es ira ­
bility  of u tilizing  the  facilities of 
tube m an u fac tu rin g  plants.

T he “fra g m en ta tio n ” bomb, on 
the o th e r hand, has  a relatively  
heavy case con tain ing  ju s t  enough 
explosive to  cause fra c tu re  into the 
desired num ber of pieces and to p ro ­
ject those fra g m en ts  w ith  sufficient 
velocity to disable personnel. An 
effective frag m en t fo r  th is  purpose 
w eighs abou t 0.2 ounce and has su f­
ficient k inetic  energy  to  p en e tra te  a 
% -inch sp ruce board. T h is m eans 
th a t it m ust m ove about 550 feet 
p e r second and be possessed of som e 
60 foot-pounds of energy. T he per­
cen tage of explosive (TNT, am atol, 
etc.) in th e  frag m en ta tio n  bom b is 
abou t 15 p er cent of th e  to ta l w eight. 
T his to ta l w eight, by th e  w ay, is 
m uch less th an  th a t of the  dem oli­
tion bom b and does not exceed 30 
pounds in o u r service. T his re la ­
tively sm all w eigh t enables the 
p lane to d is trib u te  a re la tive ly  la rge  
num ber of bom bs over a given area

and so to increase the effective r a ­
dius of the killing frag m en ts . P lanes 
d r o p p i n g  frag m en ta tio n  bombs 
should not fly below 800 feet if they 
are  to avoid in ju ry  from  th e ir  own 
m issiles.

Am ong “bomb type” am m unition  
m igh t be included subm arine  mines, 
dep th  charges, torpedo w arheads 
and land o r w recking  m ines, all load­
ed w ith  rela tively  la rg e  b u rsting  
charges and depending fo r th e ir  sev­
eral effects ra th e r  on the d es tru c ­
tive effect of the  charge th an  on the 
pene tra tive  pow er of the container. 
Then th e re  a re  chem ical bom bs con­
ta in ing  m u sta rd  gas, te a r  gas, o r 
such sm oke producers as  w hite 
phosphorus, titan iu m  te trach lo ride  
and the  like, depending on w hether 
we desire  physiological effects o r a 
screen from  attack . T he explosive 
com m only em ployed in dem olition 
bombs is TN T, b u t am ato l or o ther 
high explosive is som etim es used.

Bomb cases m ay e ith e r be cast 
o r forged. A m ong the  forged types 
we m ay m ake the  head and body in­
teg ra l and screw  in the  base, o r the 
heads and  bodies m ay be m ade 
sep ara te ly  and welded together. 
A gain in the case of stream lined  
types, the body m ay be m ade in sev­
era l segm ents and welded circum fer- 
entially—the  use of longitudinal 
jo in ts  being generally  undesirab le 
from  the stan d p o in t of s tren g th .

T he B ritish  bom b show n in the 
accom panying se ries  of illu stra tio n s 
of p rocedures a t Scullin S teel Co. 
is of cast steel and is intended as  a 

“general pu rpose” m issile, producing 
its effects in p a r t by the force of 
the b last and also m aim ing  and  k ill­
ing w ith  th e  flying fra g m en ts  of 
the case. A no ther p lan  followed 
by o u r service in the  design of our 
sm all frag m en ta tio n  bom bs is to 
th read  a  nu m b er of steel rin g s over 
a  re la tive ly  th in  tube  and hold the  
assem bly  to g e th e r  by cast o r  forged 
fro n t and re a r  sections screw ed to

th e  inner tube. A closely wound 
steel coil m ay be su b stitu te d  fo r the 
se p a ra te  steel rings.

T he te s ts  to w hich bom bs a re  su b ­
jected  m ay be of som e in te rest. 
F irs t in im portance perh ap s is the 
efficacy test. T his has  tw o aspects, 
the b last effect as well as the  n a ­
tu re  and d istribu tion  of th e  f ra g ­
m ents resu lting  from  the  explosion. 
F o r the first purpose, tw o boards 
clam ping a sheet of tested  paper 
betw een them  are  em ployed. These 
boards have each a series of holes 
of vary ing  size w hich reg is te r  w ith  
the exactly  s im ila r series in th e  o th ­
e r  board. T he effect of the  blast 
is to  blow th ro u g h  the  p ap e r m em ­
brane stre tched  across th e  holes— 
the heavier the b last the  m ore of 
the sm alle r holes suffering . The 
general a rran g e m en t is to  s ta r t  w ith 
hole Vi -inch in d iam eter and w ork 
upw ard, the nex t size hav ing  tw ice 
th e  a re a  of the  one below it and so 
on un til we a rr iv e  a t holes as la rge  
as 5.65 inches in d iam eter.

T hese “b last m e te rs” a re  set up 
at s tan d ard  d istances from  th e  bomb 
w hich is detonated  in a vertical po­
sition  on top of a  slab  of a rm o r 
p la te  m ounted  on a concrete fo u n ­
dation. W hile the  m e te r  g ives no 
d irect m easu re  of the  p ressu re  p ro ­
duced by the explosion, th e  effects 
of d ifferent bom bs m ay be e s tim a t­
ed on a com parative  basis.

T he estim ation  of th e  destruc tive  
effects of the  flying fra g m en ts  of 
the case of a  frag m en ta tio n  bom b 
is m ade by se ttin g  up a se ries  of 
sto u t w ooden fram es m oun ting  2- 
inch th ick  oak a t s ta n d a rd  dis­
tances and he igh ts  above the 
ground. A fter the  explosion these 
“panels” a re  exam ined and a  count 
is m ade of the  p e rfo ra tio n s in each 
panel section. T he sizes of th e  holes 
a re  also m easured  and p h o tog raphs 
taken.

The “p it” te s t is m ade by bury ing  
th e  bom b in s ifted  sand and explod­
ing it w ith  an  electric  squib. The 
fra g m en ts  a re  subsequen tly  recov­
ered  by s iftin g  the  sand  th ro u g h  five 
sizes of screens v a ry in g  from  an 
0.312-inch opening up to  0.838-inch. 
T he num ber and w eight of th e  f ra g ­
m en ts  re ta in ed  on each screen  a re  
recorded and  ph o to g rap h s aga in  ta k ­
en fo r  pu rposes of record.

T he te s t fo r s tre n g th  of the  bom b 
case is m ade a t  such  an elevation
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th a t the  bom b will p en e tra te  a  slab 
of concrete one foo t th ick , th e  ele­
vation  no rm ally  found necessary  be­
ing from  2000 to  3000 feet, depend­
ing upon the  w eigh t of the  bomb. 
T h e  reason  fo r  th is  req u irem en t, of 
course, is to offer a g u a ra n tee  that | 
w hen fitted w ith a fu se  hav ing  a de­
lay action, th e  bom b w ill penetra te  
the ta rg e t befo re  b reak ing  up. In 
th is  respect, the  bom b resem bles the 
a rm or-p iercing  shell inasm uch  as 
both  have to  re s is t the destructive 
effects of the  ta rg e t before detona­
tion. T he bomb, how ever, is not 
expected, n o r is it no rm ally  de­
signed, to  p ierce a rm o r plate. 
A gainst a rm o r  p la te , re liance is 
placed on th e  c ru sh in g  effect of the 
explosion, w hich in th is  case is in­
s tan taneous.

O th er ro u tin e  te s ts  include the 
su itab ility  and efficiency of the sus­
pension a rran g e m en ts , the  reliabili­
ty  of th e  fuses, etc. T he reason  for 
fitting  tw o fuses to  demolition 
bom bs is to  g ive a very  positive 
g u a ra n tee  of action. T he carrying 
of a  load of bom bs w ith in  striking 
d istance of an  objective is usually  a 
dangerous and  oft-tim es an  expen­
sive business. H ence th e  insurance 
provided  a g a in s t fa ilu re  of the  bomb 
to explode by th e  provision of an 
ex tra  fuze is w ell w o rth  the  small 
e x tra  expense.

Since w e have h ea rd  m uch  about 
a irp lane bom b sigh ts, i t  m ay be 
of in te re s t to  offer som e indication 
of the  n a tu re  of th e  problem  which 
the  bom b s ig h t h as  to  a s s is t in solv­
ing. In  a vacuum , of course, the 
bom b w ould describe a perfec t para­
bola w hose exact fo rm  could be 
read ily  determ ined  w hen  th e  magni­
tude and direction  of th e  in itial ve­
locity of the  bom b w ere given and 
the  elevation  from  w hich it was 
dropped w as know n. B u t ju s t as in

Top, general view of department mat­
ing bomb-casting cores: After loading
on racks, cores are dried in oven and 
entire rack taken to molding floor by 
power lift truck. Cores are not removed 

from rack until placed in mold

Bomb casings,_ view  second from top, 
are made in Jolt-Rollover machines. 
New sand is placed against face of 
patterns to insure smooth and clean 

surfaces

Back-up or heap sand is fed into the 
molds by conveyor feeders, note view 
second from bottom, then leveled off 
before the loiter starts operation. Num­
ber of jolts is kept constant to obtain , 

uniform results

This natural-gas torch, bottom, is used j 
in skin drying the molds. This opera- . 
tion prevents moisture from contacting 
the molten metal during pouring. Small

spots shown in mold are vent holes

54 / T í t l



n . u i . "  q u m i T V  s h e e t s
From  M in e  to C onsum er . . . Carbon, Copper or Alloy Sheets 
— in any open hearth analysis to meet your specifications. Welding 
qualities, toughness, abrasion resistance, ductility . . . Ingots, Billets, 
Blooms, Slabs, Sheared Plates, H ot Rolled Sheets. Floor Plates for every 
flooring need. Steel C ut Nails in all types and sizes. “Swede” Pig 
Iron—Foundry, Malleable, Basic, Bessemer. “A. W .” Products have 
been an accepted standard for steel buyers for more than a century.

R LR 11 U J O O D  S T E E L  C O m P R H V ,  C O R S H O H O C K E R ,  P H .
S IN C E  1826 : : D IS T R IC T  O F F IC E S  A N D  R E P R E S E N T A T IV E S  -  P h ila d e lp h ia , N ew  Y o rk , 
B oston , A tla n ta , B uffalo, C h ica g o , C in c in n a ti ,  C le v e la n d , D e n v e r , D e tro it ,  H o u s to n , N ew  O r le a n s , 
S t.P au l. P ittsb u rg h ! R o a n o k e . S a n fo rd . N . C .. S t. L ouis. Los A np e les . S an  Fra n r  ism . S ra tr le  M n m rp n l



the case of a shell, we are  not deal­
ing  w ith  a vacuum  bu t w ith  a space 
filled w ith  the a tm osphere  whose 
presence modifies th e  tra je c to ry  by 
resis tance to flight and finally p re­
vents any fu r th e r  increase  in veloci­
ty  of the  falling  bom b a t th a t point 
w here the  resis tance of the  a ir  ju s t 
equals the w eight of the  bomb.

T his is know n as the  “term inal 
velocity,” a ph rase  w hich has a dif­
fe ren t connotation  from  the sam e 
expression used in association  w ith 
the flight of a  shell. D epending p rin ­
cipally on the w eigh t of the  bomb, 
bu t also to som e ex ten t on its ballis­
tic charac teristics, th is  te rm in a l ve­
locity v aries  from  around  725 feet 
per second in the case of the  50- 
pound bom b to 1200 fee t p e r  sec­
ond fo r  the  2000-pound un its . Thus 
th e re  is also  a correspondence be­
tw een  these  te rm in al velocities and 
the range , s tr ik in g  velocity* angle of 
fall and tim e of flight fo r  any  given 
a ltitu d e  and a irp lan e  speed, an  asso­
ciation w hich is obviously capable of 
m echanical ana ly sis  w hen the  varia ­
bles a re  supplied  by th e  bom bardier.

T he estim ation  of th e  various bal­
lis tic  ch a rac teris tics  of airp lane 
bom bs is m ade by tw o cam eras— 
one, know n as  the  v ertical cam era 
obscura and the  o th e r  th e  oblique 
cam era  obscura—w hich p ro jec t the 
im age of the  p lane on th e ir  respec­
tive p lo ttin g  boards. T hese cam eras 
a re  m ounted a t the  opposite ends 
of a base line 12,000 fee t long and 
a re  connected by te lephone line in 
o rd er th a t  a clock m ay  give signals 
a t second in te rv a ls  sim ultaneously . 
T he p lo tter, u sing  a special pencil, 
m ark s th e  position of the  p lane on

Top, two men set cores. One man 
holds core by nose while other uses 
a strap around the base end to steady 

core. Only perfect cores are used

After being placed in mold, cores are 
inspected for height with gage on 
right, for length using gage on left. 
Metal thickness gages also are used. 

Note view second from top

Completed molds are given special 
handling to prevent shifting in closing 
and in placing for pouring. Flasks 
have case-hardened bushing in each 
end, inspected daily for wear. Here a 
heat, second photo from bottom,__is be­
ing tapped from one of the 30-ton 

furnaces

Bottom, pouring bomb casings: At left, 
a spoon test is being taken from the 
ladle, will be sent to laboratory as 
final step in watching action of heat, 
closely controlled from start to finish. 
Temperature tests also are taken. Pour­
ing is critical since strained castings 
will result if poured too hard. They 
w ill then exceed allow able weights, 

also
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A t le f t ,  the new re 
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a Michigan Sine-lin 
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Operating on a new electrical principle,o
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nections necessary. Can be used with any 
Michigan SINE-LINE checker and many 
other types. Rubber-tired for portability. 
Operates on standard 110 volt A. C.

For details, write for Bulletin No. A-41.

MICHIGAI

g e a *

iR D E r

NE-LIN E



the board, a  ch ronog raph  m eanw hile 
record ing  the exact tim e th is  was 
done. A t the  in s tan t the bomb is 
released  a radio  signal is employed 
to m ark  the  event on th e  chrono­
g rap h ; and th u s  m eans a re  a t hand 
for ca lcu la ting  the  exact position 
of the  plane a t  the  in s tan t the bomb 
w as released, to g e th er w ith  its  direc­
tion and speed. T he po in t a t  which 
the bomb s tru ck  the g round being 
now determ ined  by az im uth  obser­
vations (i.e. an g u la r  m easurem ents 
in th e  horizontal p lane) from  two 
tow ers 2800 fee t ap a rt, the  hori­
zontal ran g e  of the  bom b m ay be 
found; and so also w ith  the aid of 
the ch ronograph , the tim e of flight. 
The d a ta  ob tained from  a number 
of te s ts  w ith  each type- and mark 
of bom b give in fo rm ation  on the 
ballistic accuracy  of each.

An accom panying  illustration 
show s a s ta n d a rd  type of bomb. The 
arm in g  w ire  and  o th e r  fea tu res  al­
ready  re fe rre d  to a re  clearly  seen. 
The a rm in g  w ire serves to  prevent 
ro ta tion  of the  vane on the  fuze or 
fuzes as the  case m ay be, and so 
keeps the  bom b sa fe  un til with­
d raw n by being held in th e  arming 
m echanism  in the  bom b rack  as the 
bom b is released. W hen it is de­
sired  to drop  the bom b safe, the 
a rm in g  w ire is allow ed to fall with 
the bomb.

After casings have been removed irom 
mold, first operation on the roughing 
lloor, top photo, is to cut off gates and 
risers with torches using natural gas 

and oxygen

Next, everything is removed from in­
side of the casing, including core rods, 
cores and any fins which may appear. 
Then casings are suspended on hooks 
while a  chain conveyor carries them 
through a continuous sand blast where 
they are blown in four positions; two 
blasting nozzles are directed at inside 
surfaces, other two at outside. Note 

view second from top

Bomb casings then enter finishing de­
partment on roller conveyors where 
they are inspected, excess metal 
chipped off and surfaces ground 
smooth. Here operator, third view from 
top, is using long portable grinder on 
inside surfaces which must be smooth 
and free from all imperfections. Note 

gate on conveyor

Bomb casings are tested at air pressure 
of 50 pounds per square inch whiie 
under water. This is done to check 
soundness of the casings—a most i®_ 
portant requirement. In this general 
view, bottom, of finishing conveyor 
lines, these testing tanks are in cen­
tred foreground. After passing all tests 
and inspections, casings are dipped 
in oil, then are ready for transit to 

machine shop
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YOUNGSTOWN

World's Largest Porcelain Enamel 
Mural on Youngstown Sheets, now 
Installed in Cleveland Terminal 

Concourse
The v isitor to C leve land 's  Term inal Build­

ing  now  sees this go rgeously  co lo red  mural, 
e x e cu te d  by  t h e  Ferro Enam el Corporation  
in  p o rce la in  enam el on Y oungstow n E nam el­
ing  Sheets  for the  New York W orld 's  Fair.

F latness - a ve ry  n ecessa ry  qua li ty  in  any 
app lica t ion  of this charac te r  is  a n  inheren t  
qua li ty  of Y oungstow n Enam eling  Sheets. In 
th is  vast ex p an se  of porcelain , ex ecu ted  in  
r ich  reds, b lues  an d  shades  of yellow, och re  
a n d  orange, the  sam e v irtues are  p re-em inen t 
that  m ake  these  sheets  so s u i t a b l e  for the  
m anufactu re  of ranges, refrigerators, washers, 
cabinets , pots  a n d  pans.

Y oungstow n E nam eling  Sheets  are  free of 
in te rna l  strains an d  impurities, w ith a u n i­
formity of surface an d  g a u g e  w hich  m akes 
poss ib le  a flawless, g lass-sm ooth p o r c e l a i n  
finish, ripple-free  an d  buckle-free, that does  
not b lis ter  or craze  or de te r io ra te  t h r o u g h  
years  of service.

THE Y O U N G STO W N  SHEET 
AND TUBE CO M PA N Y

G enera l  Offices - Youngstown, O hio
Largest piece ever executed  
in porcelain enamel, this 
giant mural is 72  x 3 2  ft., 
approximately the size of a 
tennis court. It depicts 
"Man's Struggle Against 
the Elements" - snow, frost, 
sun, wind, lightning and 
floods. Several new panels

Sheets - Plates - Conduit - Bars - Tin Plate - Pipe and 
Tubular Products - Rods - Wire - Nails - Tie Plates and 
Spikes.

nave oeen  aadea to lit the 
mural to the new location  
in  the Cleveland Terminal 
Concourse.
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H ow  By HAROLD LAWRENCE
Welding Engineer

T o

G e t

W ELD 1N Q  O P E R A T O R S
In the second of this series on training welders, Mr. Lawrence tells how to set 
up a welder training school in your own plant for quickly and efficiently train­

ing welders to do the particular types of welding operations found in your plant

■ LAST week the p riva te  welding 
school cam e in fo r a detailed dis­
cussion because it rep resen ts the 
best source of new  w elders. To sup­
plem ent this source, industry  can 
and is tra in ing  the opera to rs need­
ed for th e  present defense effort. 
But not w ithout cost.

The para lle l betw een the welding 
school w ithin industry  and a well 
recognized fau lt of som e engineers 
is too strong  to be resisted. R em em ­
ber th e  tim e w hen we decided to 
save som e m oney by building a 
piece of m achinery  instead of p u r­
chasing a ready-m ade artic le?  At 
first we w ere determ ined to use full 
shop overhead in com puting the 
final cost. But an unexpected d if­
ficulty in design show ed up during  
fabrication . A nother m istake w as 
observed in fit-up. And a big bull 
w as m ade during  construction. W hen 
th e  final cost figures w ere com ­
puted, all concerned agreed  to fo r­
get the im practical idea of including 
proper p lan t overhead. Even then, 
the bare  cost exceeded th a t  of p u r­
chased equipm ent m ade by a 
specialist. S im ilarly , p riv a te  w elding 
schools a re  specialists in tra in in g  
w elders a t reasonable cost.

B ut good w elding schools a re  
filled to capacity  so m any p lan ts  
m ust tra in  th e ir  own w elders. But 
considerable p lann ing  should p re ­
cede the ac tua l es tab lishm ent of a 
tra in in g  school. The first p roblem  is 
the type of tra in in g  desired. Does 
the activ ity  of th e  p la n t w a rra n t a 
com prehensive course in  w elding? 
Or should an  appren tice  tra in in g  
p rogram  be aim ed a t  teach ing  the  
bare essen tials of a  specific job? 
Each p lan  has a definite place, de­
pending la rge ly  upon the p la n t re ­
qu irem ents, in tu rn  depending on 
the product itself. Obviously, the 
tra in in g  need be no m ore com pre­
hensive th a n  th e  types of jobs in the 
shop.

F ive m a jo r divisions should be 
considered in connection w ith  the

w elding course -welding practice, 
w elding theory , b luep rin t read ing , 
shop m athem atics, and len g th  of 
tim e to  com plete the  course. Of 
course, all the follow ing suggestions 
should be regarded  in the  ligh t of 
the requ irem en ts of your own w ork 
using only those applicable or su it­
able in your case. L ikewise, the  
am ount of w elding prac tice  devoted

The Arconograph. an instrument re­
cording arc voltage, proves valuable aid 
not only in checking aptitude of new  
students but also in checking on their 

progress

to  m etallic a rc  w elding, oxyacety- 
lene w elding and oxygen cu tting  
should b ea r a close re la tion  to  the 
proportion  of each ac tiv ity  in your 
own shop.

N ot too m uch em phasis need be 
given to w elding theory . B ut enough 
a tten tio n  to  the  reasons fo r  doing 
th ings in p a rticu la r  w ays is im ­
p o rtan t. A few exp lanations on w hat 
takes place du ring  w elding and  cu t­
ting , keeping the exercises quite 
elem entary , should suffice.

O ften a w elder is asked to  build 
an assem bly fi-om a b lueprin t. Cer­

ta in  m an u fa c tu rin g  w ork  requires 
se tup  and w elding d irec tly  from  a 
p rin t so w elders in these  p lan ts  will 
need such tra in in g  in b lu ep rin t read­
ing.

Shop m a th em atics  — good old 
fash ioned  a rith m etic  w ith  liberal 
doses of f ra c tio n s—w ill u sua lly  be 
found necessary  in th is  sam e class 
of p la n ts  as m ost m a th em atics  is 
associa ted  w ith  ca lcu la tions occa­
sioned by b lueprin ts.

T he len g th  of tim e req u ired  to 
tra in  a  w elder depends on w h a t is 
m ean t by the  te rm  “w elder.” No one 
expects a  finished o p e ra to r  a t  the 
end of a  b rie f tra in in g  period. But 
it is en tire ly  possible to  tra in  a good 
w elder fo r  a p a r tic u la r  class of work 
in a sh o rt period of tim e.

E ig h ty  hou rs is a m inim um . This 
ap p ears  qu ite  sh o rt and  is recom­
m ended fo r  only the  sim p lest tra in ­
ing. P la n ts  th a t  can use  operators 
w ith  only  80 hours of tra in in g  must 
be those  w ith  ex trem ely  easy  weld­
ing jobs. Only rep e titiv e  w ork  of a 
lim ited degree of difficulty, and  not 
m uch m ore, can  be expected.

N eed S h o rte r  T ra in in g  Period
Two h undred  hou rs is sufficient 

fo r  a  su rp ris in g ly  th o ro u g h  train ing  
course. Since b are  fundam entals 
ta k e  the  sam e tim e in e ith e r  a long 
o r a sh o rt course, th e  e x tra  tim e in 
the  200-hour p ro g ra m  seem s to work 
w onders by g iv ing  th e  s tu d e n t more 
ac tua l w ork ing  experience. Con­
fidence is gained  in  th e  e a rly  stages, 
leav ing  th e  s tu d e n t free  to  devote 
h is en tire  a tten tio n  to  m a s te rin g  the 
fine points. T his p ro g ra m  m ay  also 
encom pass th eo ry  of w eld ing  and 
b lu ep rin t rea d in g  along  w ith  weld­
ing prac tice . T en  hou rs a  w eek for 
five m onths p rescribed  a t  th e  rate 
of tw o hou rs a  day  w ill n o t in terfere 
w ith  productive  ab ility  on the 
s tu d e n t’s re g u la r  job. And m ore in­
tensive tra in in g  m ay cause him  to 
go stale .

Such a  p ro g ra m  ta k e s  abou t three 
y ears  to  estab lish . D eta ils  of this 
long-term  p ro g ra m  w ill be reserved 
fo r  th e  a r tic le  on ap p ren tice  tra in ­
ing w ith in  industry , th e  th ird  and 
concluding a rtic le  in  th is  series. Our 
p resen t need, how ever, is too great 
to  consider such a long  haul. Ele­
m e n ta ry  tra in in g  schedules of 
sh o r te r  d u ra tio n  w ill provide more 
w elders r ig h t now — an d  th a t ’s what 
we w a n t now.
In s tru c tio n  in w eld ing  and cutting 
p ractice, the  m ost im p o rta n t phase 
in th e  course, ca lls fo r  th e  utmost 
ca re  in th e  selection  of an  instructor. 
M ost w elders do not h av e  th e  ability 
to teach. T h erefo re  sacrifice some 
w elding ab ility  if necessary  to  ob­
ta in  a  good teacher. Rem em ber 
m an y  coaches tra in  a th le te s  who 
e s tab lish  f a r  g re a te r  records than 
the  coaches them selves ever made.

W elding th e o ry  m ay  be handled 
by th e  p la n t w eld ing  engineer.
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T h e  L e w i s  e n g i n e e r  w h o  
c a l l s  o n  y o u  w il l  a n a l y z e  y o u r  
r o l l  n e e d s  in  d e ta i l  a n d  r e c ­
o m m e n d  t h e  t y p e  o£ L e w i s  
R o l l  w h ic h  w il l  e n a b l e  y o u  to 
o b t a i n  t h e  b e s t  s e r v i c e  f o r  
th e  p a r t i c u l a r  r o l l i n g  in  b o th  
g u a l i ty  a n d  p r o d u c t io n .

WIS FOUNDRY & MACHINE
D IV IS IO N  O F  B L A W -K N O X  C O .  

PITTSBURGH,  PA.



Sim ilarly , a d ra ftsm a n  or engineer 
can supervise the b lueprin t read ing  
and  shop m athem atics courses, using 
a sim ple textbook fo r each w ith 
m ost of the  lessons being w orked a t 
home.

How are  the m en to be chosen? 
This is a perplexing problem . O ut­
side m en can be h ired  or m en 
tra ined  from  ex isting  personnel. 
H igh school g rad u a tes  a re  to  be p re ­
ferred  because unless a m an has 
com pleted h igh school the re  is a dis­
tinc t possibility th a t  he lacks the  
stick-to-itiveness th a t a  w elder needs.

All app lican ts m ust be in good 
physical condition. W elding is a 
hea lth fu l occupation, but i t  is a 
strenuous one, too. O perato rs m ust 
assum e aw kw ard  positions fo r  hours 
a t a  tim e while m ain ta in ing  a fine 
touch fo r a rc  and torch  m an ipu la­
tion.

M echanical inclination is helpful 
although  not a hard  and fa s t  p re ­
requisite. Yet w elding ap titude is a 
definite requirem ent. Some men, 
even if they  lived fo rev er would 
never be able to weld fo r they  lack 
th a t p a rticu la r  co-ordination of 
mind and m uscles necessary  for 
welding.

W elding ap titude is difficult to 
judge. To the casua l observer men 
m ay appear hopeless even w hile 
they  a re  beginning to  find th em ­
selves in the w elding field. One ex ­
cellent m eans fo r studying  w elding

ap titude is w ith  th e  A rconograph. 
I t  provides a c h a r t of a rc  vo ltage 
w hich affords an  easily  rea d  record . 
C om paring  successive records show s 
the  p rog ress m ade as well o rig ina l 
ap titude.

Two series of A rconograph  rec­
ords a re  p resen ted  here. A is th a t 
of a  n o rm al studen t, the  fo u r ch a r ts  
being m ade a t  eigh th , seven teen th , 
tw enty-eigh th  and  fo rty -first lessons. 
Series B is th a t of a s tu d en t who 
lacks ap titude . N ote th e  trem en d ­
ous v a ria tio n s  even in th e  tw en tie th  
lesson record. T here is lit tle  com ­
parison  betw een th e  tw o series even 
though  th e  B series w as m ade a t 
ten th , tw en tie th , th ir ty -th ird  and 
forty-second lessons to  give the 
poorer s tu d en t th e  benefit of add i­
tiona l practice.

Device W eeds O ut P oor W elders
T he A ch a rts  show th a t  a f te r  the 

eigh th  exercise, th e  s tu d en t w as able 
to hold a  fa ir ly  s teady  a rc  and  hold 
it la rg e ly  in the  co rrec t range . H ow ­
ever he had  to  m ake a few  s ta r ts  
and stops a t th is  tim e. Succeeding 
c h a rts  show  a consisten t im prove­
m ent. T here  a re  no m ore s ta r t s  and 
stops, and the  sw ings out of th e  cor­
rec t ran g e  becom e narro w er. In  the 
forty-first lesson, it took him  a few  
seconds to  get into stride , but a f te r  
th a t he w as holding very  w ell. A t 
this point, the  c h a rt show s him  to 
have enough w elding skill to ju s tify  
pu tting  th is  m an to w ork on rou tine  
fac to ry  w elding operations.

The record of s tuden t B is qu ite 
d ifferent. A t th e  end of ten  lessons 
he still had g re a t difficulty g e ttin g  
his a rc  s ta rte d  and in genera l w as 
holding m uch too long an  arc. At 
th e  end of an o th er ten  lessons he 
w as not m uch better, a lthough  his 
too long a rc  had been rep laced by 
one too short. In  the tw o succeeding 
c h a rts  i t  is obvious th a t he has 
learned  to hold an arc  fo r a consid­
e rab ly  longer tim e, but h is a rc  
leng th  is f a r  from  uniform . In  fac t 
the la s t record would ind icate th a t 
no m ore th a n  h a lf  of his deposit 
w ould be acceptable on an y  b u t th e  
c rudest so rt of w ork.

Since m en who will never become 
good w elders m ust be weeded out as 
ea rly  as possible, the  use of th e  A r­
conograph  o r a  s im ila r in stru m en t 
m ay be a  w ise decision. Too, a c h a rt 
record, being perfec tly  unbiased, 
has a  d istinct ad v an tag e  in checking

These two series of charts represent 
progress of two different students. Those 
in the A series at left represent nor­
mal progress, were taken after 8th, 17th, 
28th and 41st lessons. This man was 
holding a fairly steady arc even in 
the first test, while the student in B 
series at right has many starts and 
stops even after 2 0th lesson, evidence 
that he has little aptitude and will

never make a really good welder
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C om pleting  th e  d iscussion on the 
selection  of studen ts, th e re  is a 
choice betw een  m en b ro u g h t in from 
the outside an d  those em ployed on 
m ino r jobs in th e  p lan t. T ak in g  men 
from  the  outside e lim inates all 
ch a rg es of fav o ritism . M en a re  hired 
fo r  sim ple jobs w ith  th e  und erstan d ­
ing  th a t  th ey  a re  to  be tra in e d  for 
w eld ing  positions in th e  com pany 
w elding school.

On th e  o th e r  hand , th e re  Is good 
reason  fo r  tra in in g  ex isting  em­
ploye?. As m ost w eld ing  w ork  oc­
cupies th e  h ig h e r w age levels, an 
assig n m en t to  w elding m ay  be con­
s tru e d  as  a  prom otion . T h u s the 
w elding school m ay  serve an  extra 
function  as a  re w a rd  fo r  good work 
in low er job classifications. How­
ever, ex trem e  p recau tion  is needed 
to  avoid d iscrim ination . I t  is a  m an­
agem en t function  to  be-su re  th a t  all 
m en elected fo r  w elder tra in in g  are 
chosen on m e rit and  m e rit alone.

W ith  p la n ts  o p era tin g  24 hours a 
day  u sing  a ll ex is tin g  equipment, 
th e  location  of th e  in d u stria l school 
p rovides m uch food fo r  though t. A 
sm all steel bu ild ing  of lig h t con­
stru c tio n  located  a sh o rt distance 
aw ay  from  th e  m ain  shop appears 
to  be th e  m ost sa tis fa c to ry  arran g e­
m ent.

E qu ipm en t is scarce, too, yet ad­
d itional equ ipm ent m ust be pur- 

(Please turn  to Page 102)

both ap titu d e  and  progress.
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SUNOCO
E M U L S I F Y I N G

CUTTING GIL
With the order of “all-out production” front rough cut to finish grind . . . you need 
perfect coordination between operator . . . machine tool . . . and cutting lubricant 
to get the highest P-Q* throughout your plant.

And that’s exactly why leading machine tool builders choose, use and recommend 
SUNOCO Emulsifying Cutting Oil to keep their machine tools operating at rated capa- 
city-p/us. SUNOCO's high lubricating and heat absorbing qualities protect tools 
from seizing, burning and chipping.. . .  Make possible prolonged tool l i fe. . .  stepped- 
up operator’s productive time . . .  and machine tool performance at rated capacity- 
p/us. SUNOCO helps maintain a  higher P -Q *— Production Quota.

Give “ priority” to production in your plant . . .  let Sunoco help step-up the P-Q of 
your machine tools and put performance on a  rated capacity-plus basis.

Roush turning 5" diameter shaft on a 
Monarch SO" model M engine lathe. 
Courtesy of Monarch Machine Tool Co.

P H I L A D E L P H I A
Sponsors of Sunoco News Voice of the Air —  Lowell Thomas

p e r f o r m a n c e

q u o t aHÍ1T
CST1IHS «a

PETROLEUM PRODUCTS  FOR ALL  INDUSTRIES
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T O O L  A N D  E L E C T R I C  F U R N A C E  A L L O Y  S T E E L S

C A R B O N  T O O L  S T E E L S

A L L O Y  T O O L  S T E E L S

V A L V E  S T E E L S

S P E C I A L  A N D  F I N E  S T E E L S

S T A I N L E S S  S T E E L S

FREE C U T T I N G  S T A IN L E S S  STEELS

N I T R A L L O Y  S T E E L S

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

Hot  Rolled • Pressed • T e m p e r e d  * A n n e a le d  * S p h e r o id iz e d  A n n e a le d  

H e at Tre ate d  * C o ld  Draw n • S tra ig h te n e d  • T u rn e d  • C e n te r le s s  g ro u n d

C O P P E R W E L D  S T E E L  C O M P A N Y  WA R R E N .  OHIO

ARISTOLOY STEELS
QUALITY STSiLSv S I M M  M EESiSÎHNF' STIES i '§.

64 T i t *



Smallest parts are placed in cylindrical carburizing boxes and charged in the 
furnaces by means of a  fork truck. Rectangular boxes are used for larger parts. 

Carburizing a 7000-pound charge requires only 8 hours and 40 minutes

C o n v c r i in i *  a

l®ack Carburizing Furnace

I n c r e a s e s

Production 25 Per Cent

Q AVAILABILITY of gas  b u rn ers  
w hich deliver a  la rg e  percen tage of 
th e ir  h ea t o u tp u t in  the  fo rm  of 
rad ia n t energy  m akes it  possible 
to  ad ap t hea ting  fu rn aces of sim ple 
box-type construction  to  gas firing. 
A dvantage of th is  w as taken  re ­
cently  by a  N ew  E n g land  m anufac­
tu r e r  of tex tile  m ach inery  in  equip­
ping e igh t pack  carburiz ing  fu r ­
naces w ith  rad ia n t b u rn ers  to  ob­
ta in  increased  capacity .

These furnaces, o rig ina lly  elec tri­
cally-heated a re  of the  conventional 
box-type design em ployed fo r  c a r­
burizing  and annealing . To have 
adap ted  these  u n its  to  older types 
of gas firing  w ould  have necessi­
ta ted  costly  m odifications in  th e ir  
design. T his w ould have involved 
equipping  th em  w ith  h e a r th s  w hich 
could be under-fired, special w all 
and arch  construc tion  fo r  an y  over­
firing th ro u g h  tunne l b u rners, o r 
o th e r types of reconstruction .

U sing gas rad ian ts , how ever, i t  
w as only necessary  to  replace the  
electric  elem ents, d istribu ted  on 
both  side w alls of th e  fu rnaces, 
w ith  gas-fired elem en ts located in 
th e  roofs. T his w as accom plished
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by using  a Selas D urad ian t roof 
w ith  3G-type K-510 D urad ian t b u rn ­
ers, spaced in five row s of five 
b u rn ers  each an d  fo u r  row s of fo u r 
b u rn ers  each.

D espite th e  fac t all of the  hea t 
is applied to  the  roof of th e  furnace, 
no overheating  on th e  top of the  
charge is reported , th e  p roducts of 
com bustion hav ing  sufficien t a g ita ­
tion to  d is trib u te  th e  h ea t evenly 
over th e  en tire  h ea tin g  area .

T his type of b u rner, consisting  
principally  of a  ceram ic tip  located 
w ith in  a  re fra c to ry  cavity , essen tia l­
ly  is a  rad ia tin g  su rface , th e  cavity  
being m ade incandescent from  th e  
effect of m any  sm all flam es s u r ­
round ing  th e  ceram ic tip. F uel 
en te rs  th ro u g h  a  m ultip lic ity  of 
je ts , these  channels being form ed 
by n arro w  grooves in  th e  burner- 
tip  su rro u n d ed  by th e  cylindrical 
opening in  the re fra c to ry  cavity . 
Ign ited  w ith in  th e  cavity , the  gases 
trav e rse  a  h ea ted  su rface  w hich 
causes rap id  and  th o ro u g h  burn ing .

A bout th ree -fo u rth s  of th e  w ork  
done by th e se  fu rn aces  is ca rb u r­
izing of sm all tex tile  m ach inery  
p a rts . S m allest p a r ts  a re  charged

in cylindrical boxes as  show n in 
the  accom panying illu stra tion . 
L a rg e r  p a r ts  a re  charged  in  c a r­
burizing  boxes 4 feet, 3 inches long; 
2 feet, 1 inch wide, an d  18 inches 
deep. Legs hold th e  bo ttom s of th e  
boxes 3 inches above th e  h e a r th  
line of th e  fu rnace . T h ree  boxes 
m ay be charged  a t  a  tim e, th e  con­
v erted  fu rn ace  cham bers each  being 
6 V£ fee t long and  5 feet, 7 inches 
wide. C harg ing  and  un loading  of 
th e  fu rn aces is accom plished by an  
electric  fo rk  truck .

T he usua l charge  of th re e  boxes 
has a to ta l g ross w eigh t of 7000 
pounds and  is p laced in  a  fu rn ace  
w hen th e  la t te r  is a t  a  te m p e ra tu re  
of 1650 degrees F ah r. I t  req u ires  
40 m inu tes fo r  the  fu rn ace  to  r e ­
cover th is  te m p e ra tu re  a f te r  in se r­
tion of the  charge. The w ork  is 
allow ed to  soak  a t  1650 degrees fo r  
8 hours, m ak ing  a  to ta l cycle of 
8 ho u rs  and  40 m inu tes. T his com ­
pares  w ith  a  to ta l of 12 h o u rs  p re ­
viously req u ired  to  ob ta in  the  sam e 
depth  of carburized  case in a  charge 
of like size.

Gas consum ption  fo r  a  7000- 
pound  charge  d u rin g  th e  norm al 
cycle of 8 ho u rs  an d  40 m inu tes is 
ind icated  a s  7000 cubic fee t of 530
B. t. u. fuel, w ith  a  fu rn a ce  o p era ­
tion efficiency of s ligh tly  b e tte r  
th a n  48 p e r  cent.

O perating  cycles have been de­
creased  w ith  th e  lig h te r  annealed  
charges in  re la tive ly  th e  sam e 
am o u n t a s  th a t  show n fo r  c a rb u r­
izing. T h is sh o r te r  cycle has  r e ­
su lted  in  a  rep o rted  increase  of a p ­
p rox im ately  25 p e r  cen t in p roduc­
tion.
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Since lubricating with T Y C O L  G R E A S E

Peak production is m ore easily maintained, 
since this well known mill sw itched to Tycol 
. . . never a shut down in 15 years from over­
heated bearings. There is none of the former 
thinning down and dripping grease which re­
sulted in w asted lubricant, lost bearings and 
wasteful "time-out". Tycol G reen Cast Grease 
"stays put" — keeps the bearings cool and 
protected.

There's no secret. The answ er is clearly 
understood by  Tycol users in every branch 
of industry. Tycol G reen Cast G reases are

Ju ly  7, 1941

m ade from the finest oils obtainable. A m ini­
mum of soap—a maximum of oil is used. More 
lubricating oil per pound of grease invariably 
m eans more efficient lubrication.

K eep  the w h eels  turning fr e e ly  — give your 
bearings, pistons and gears the "film of protec­
tion" which Tycol lubricants assure. There's a 
complete line of oils and greases "engineered 
to fit specific needs" — to give power a chance 
to produce with a minimum of waste. Engi­
neering cooperation is freely offered.

Regional Offices: Boston, Philadelphia, Pittsburgh, Charlotte, N. C.

T I D E  W A T E R  A S S O C I A T E D  O I L  C O M P A N Y
EASTERN DIVISION 

17 Battery Place • N ew  York, N. Y.



Fig. 1—Carload of No. 1 heavy melting scrap ready for unloading

The M anufacture of

H I Q H - Q U A L I T Y ,  L O W  C O S T  STEEL

b a s ic  o p e n - h e a r t h  s c r a p

U nited S ta te s  is over 1,100,000,000 
tons. T his y e a r  app rox im ate ly  36,- 
000,000 g ross tons of sc rap  and in 
excess of 40,000,000 g ross tons of 
iron  w ill be em ployed fo r  a  produc­
tion  of ap p ro x im ate ly  91,000,000 tons 
of stee l ingots. H ence, scrap  as a 
raw  m a te ria l is  im p o rta n t as fur­
th e r  evidenced by th e  fac t tha t a 
n u m b er of b la s t fu rn a ce s  a re  utiliz­
ing  sc rap  in th e ir  bu rdens to in­
crease  production . T hese p lants or­
d inarily  w ould  no t use scrap  for 
th is  p u rpose  because of th e ir  ore 
holdings. S crap  h a s  to  be pur­
chased in th e  open m a rk e t and 
m eans of d is trib u tio n  m ake it un­
econom ical even u n d e r previous 
peak  to n n ag e  dem ands.

A t th e  m om ent th e  sc rap  supply 
is a  problem  as  ind icated  by a re­
cen t B ureau  of M ines re p o rt show­
ing  th a t  dom estic  stocks of iron and 
stee l sc rap  a t  con su m ers’ and sup­
p lie rs’ p la n ts  an d  in  tra n s i t  a t the 
end of M arch, 1941, approxim ated
7,235,000 n e t tons, a  decline of 8 
p e r  cen t fro m  7,843,000 to n s a t the 
end of 1940. K now n stocks held 
by consum ers and  supp lie rs  a t the 
end of the  firs t q u a r te r  w ere  equiv­
a len t to  six  w eeks’ supp ly  a t the 
ra te  o f consum ption  in March, a 
position s lig h tly  low er th a n  a t the 
end of th e  y e a r  w hen  available 
stocks w ere  eq u iv a len t to  seven 
w eeks’ supply . —

F u r th e r  an  ed ito ria l in Mav 29 
issue of D aily  M eta l T rade  stated 
th a t  "iron  and  s tee l sc ra p  consum­
ers  and  dea lers a re  beginning to 
w onder w h e th e r  sufficien t tonnages 
will be m ade availab le to  perm it in­
definite con tinuation  of capacity 
steel m ak ing  opera tions. Cause for

/ T E S 1

B PROPORTIONS of iron and 
scrap employed in the manufacture 
of steel w ill vary from 100 per cent 
scrap to well over 72 per cent iron, 
depending upon the location, prices 
of the different commodities, sup­
plies of scrap, kind of scrap and its 
condition and the type of steel to 
be produced. No deviation from a 
predetermined quality for a given 
grade of steel can be tolerated, ir ­
respective of raw material cost be­
cause the loss of yield in the sev­
eral processes and loss of ultimate 
yield or failures in performance 
would more than off-set any initia l 
savings. A mix of different scraps 
of the charge having a variance of 
size, shape and price can be main­
tained on a low composite cost basis 
thus affording a lower cost ingot. 
The simplest and easiest way of at­
taining ingot cost is by the utiliza­
tion of lower cost raw materials, not 
necessarily inferior, rather than by 
operation.

Skepticism maintained by opera­
tors and metallurgists regarding 
the use of certain types of scrap for 
steelmaking purposes is based on a

By PAUL J. McKIMM
Cleveland

num ber of reasons. O ften  in  se lec t­
ing sc rap  no a tten tio n  is given to  
its  p o ten tia l oxidation loss w hich 
w hen excessive m eans a  loss in 
w eight; over-burdening w ith  flux 
and blocking th e  checkerw ork  f u r ­
th e r  cu rta ils  production.

The m ost influencing fac to r r e ­
gard ing  scrap  usage today  is th a t 
of residua l elem ents th a t  con tam ­
ina te  certa in  g rades of steel to  the 
ex ten t of im pa iring  th e ir  quality  
and u ltim ate  use. P rac tica lly  no 
s ta tis tic s  a re  available covering th e  
production  and consum ption of 
scrap  in any  of its  fo rm s an d  the  
sam e condition applies to  residual 
elem ents classed as  “tra m p ” ele­
m en ts w hich by con tam inating  the  
steel becom e in ju rio u s e ith e r  to  the 
s tee l’s  w orkability , ro lling  ch arac­
te ristics, su rface  o r  physical p ro p ­
erties.

A ccording to  the  A m erican  Iron  
and  S teel In s titu te  th e  am o u n t of 
iron and steel in  cu rren t use in the

Fig. 4—Ratio of scrap to pig k °n *n 
open-hearth furnace charge, declining

Statistics by U . S. Bureau of M in «
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S T R E N G T H _______
Stab i l i ty  under heavy  loads, high stresses, extreme  

temperatures, without deformation . . .  is an 

outstanding characteristic of B & W  Insulating Fire­

brick.

To this strength add . . .  lightest possib le  weight,

highest thermal e ff ic iency  . . . and yo u  will find 

w hy B & W  Insulating F irebrick slash heat losses . . . 

are so em inently  satisfactory.

Details are given in Bulletin R - 2 - G  w hich  will 

g lad ly  be sent on request.
R-132

T H E  B A B C O C K  & W I L C O X  C O M P A N Y  •  Refractories D iv isio n  •  8 5  L IB E R T Y  S T R E E T , N E W  Y O R K ,  N .  Y .

B A B C D C K  B c W I L C D X
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this concern lies in the fact th a t in 
a  num ber of d istric ts scrap  is being 
consum ed m uch fa s te r  than  it is 
being replaced—a condition which 
obviously cannot prevail fo r m any 
w eeks w ithout s e r i o u s  conse­
quences”.

M arketing  of sc rap  has often  
been conducted in a questionable 
m anner by som e dealers and in 
m any cases yielding a  profit but 
endangering  good will. In  re ­
cent years considerable p rog ress 
has been m ade in c larify ing  th is 
situation  th ro u g h  the efforts of con­
sum ers and several com m ittees and 
the bundling com m ittee in  p a rticu ­
la r  of th e  In s titu te  of S crap Iron  
and Steel Inc. Yet th e  m ovem ent 
to properly  align  th is  v ast sc rap  
program  along honorable and m u­
tually  beneficial lines will only be 
accom plished by m u tu a l co-opera­
tion betw een dealer and  consum er 
and the co-ordination of th e ir  re ­
spective personnel. This jo in t o r­
ganized p rog ram  m u st offer defi­
nite fac ts  concerning the  type  sc rap  
th a t can be utilized in specific fu r ­
naces and also p ro tec t the  m ills 
from  carelessness and  abuse as well 
as dealers from  chiselers. This re ­
lationship  will have to be bu ilt on 
honesty, tru s t, confidence an d  good­
will.

O ther im portan t fac to rs include 
the m etallic yield, the ex is tan t oxi­
dation losses during  m elting  and 
the loss of steel production. The 
lightness and  bulkiness of the sc rap  
necessitates charg ing  a la rg e  num ­
ber of box-loads th u s  increasing  th e

Fig. 5—Proportion oi home scrap in 
open-hearth furnace charge, rising. 

(Upper graph)

Fig. 6—Purchased scrap ratio in blast 
iurnace charge, higher in 1939. (Note 

lower graph)
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Fig. 2—View from front end of car after 
top had been stripped

so rp tion  occurs w hich o ften  neces­
s ita te s  e x tra  am o u n ts  of lim e, m an­
ganese  an d  tim e to  m eet th e  re­
qu ired  specification. T his scrap  in 
its  p rese n t fo rm , th e re fo re , is value­
less as  a p a r t  of open-hearth  me­
ta llic m ixes.

T h e  fo rego ing  denotes the  lack 
of d a ta  on th e  value  of respective 
sc rap s by th e  technician  o r opera­
tor, an d  th e  lack  of definite d a ta  on 
the  effects of alloys a re  equally 
lacking. T his is m ore o r less due 
to the  fac t th a t  no sing le  kind of 
sc rap  is ev e r used in  any  stee l melt. 
T hese fac to rs  a re  necessarily  a | 
function  of th e  stee l m anufactu r­
e rs  personnel an d  n o t th a t  of the 
dealers because dea lers a re  com­
m odity  m erchand izers an d  not 
s tee lm ak e rs  o r  m eta llu rg is ts . These 
fac ts  a re  a tte s te d  by a  su rv ey  con­
ducted  in  th e  m a jo r  s tee l producing 
d istric t, p r im a rily  r e g a r d i n g  
bundled sc rap  b u t holds tru e  for 
all types of sc ra p ’.

T he D ep a rtm en t of Commerce, 
classification of iron  an d  steel scrap 
an d  its  sim plified p rac tice  recom­
m endation  (R  58-36) covers the 
v ario u s classifications of sc rap  in 
a  g en e ra l m anner. H ydraulically 
com pressed  sh ee t scrap , baled sheet 
sc rap  and  hand-bundled sh ee t scrap 
a re  a ll p rac tica lly  th e  sam e as to 
quality  th e  only  d ifference being 
the  size, shape an d  w eig h t of the 
package. T he tra d e  is considering 

(P lease tu rn  to  Page  85)

charg ing  tim e. Som e y ea rs  ago 
som e steel p lan ts em ployed eigh t 
o r m ore boxes of b last-furnace 
bushelings in th e ir  open-hearth  
charge. These bushelings w ere  th in  
gage, of sm all sectional a re a  of 
good quality  scrap  and  free  of ru s t. 
This how ever, w as a  high-cost p ra c ­
tice because of th e  oxidation  loss 
du ring  the  m elt down. A no ther evil 
effect u n d er these  conditions is th a t  
w hen su rface  a reas  becom e m olten  
o r  fused, an  extensive su lp h u r ab-

1 “D evelop ing M arkets for Bundled  
Scrap," W aste Trade Journal, Jan. 22, 
3938.

Statistics by U . S. Burm u of
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HE R E  is one of industry's most exacting handling 
jobs — a job that has to be done 24 hours a 

day, every working day, if production is to be free 
of needless interruption.

Battery industrial trucks are first choice for such 
jobs because of their great dependability. More are 
in use in the steel industry, for example, than all 
other kinds combined. The batteries work in relays. 
O ne is charged and given any other routine main­
tenance while another operates the truck. Thus, the 
truck need not stop for servicing of the power unit.

Battery industrial trucks also use low-cost electric 
power; start instantly; accelerate smoothly; consume 
no power during stops. Their entire operating 
mechanism is inherently simple and trouble-free.

They are extra dependable and extra economical 
when powered by Edison Alkaline Storage Batteries. 
With a l l - s te e l  cell construction, a solution that is 
a natural preservative of s te e l ,  and plates in which 
all active materials are retained by perforated s te e l  
tubes and pockets, they are the most durable, 
lightest, most trouble-free of all storage batteries.

Quiet battery industrial trucks are no fire hazard, 
give off no smoke, no obnoxious fumes. They work

w here clearances are limited, handle fragile loads 
safely—no vibration; can be pow ered for any 
desired  speed or accom m odate any load up to 30  tons.

For more detailed information send for our bulletin 
M o d e rn  M a te r ia l  H a n d l in g .  New edition, just 
off the press, describes the various industrial-truck 
handling systems; illustrates the latest methods; 
gives detailed data on alkaline batteries. EDISON

STORAGE BATTERY DIVISION OF ¿ /flL m jw C l£dw < L . INC., 

W E S T  O R A N G E  • • N E W  J E R S E Y  • • U. S. A.

C d t f t c m .
n l  ( 1  !* * (? .

B A T T E R I E S
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Fig. 1—This shows portion of unusual conveying equipment used to transfer 
Electrunite Steeltubes conduit in new electrogalvanizing line at Brooklyn, N. Y„ 

plant of Steel & Tubes Division of Republic Steel Corp.

u n u s u a l  c o n v e y o r s  S e a lu re d  i n

MATERIALS HANDLINQ SYSTEM
o f  n e w  c o n t in u o u s  a u t o m a t ic  l i n e  f o r  e le c t r o g a lv a n iz in g  p ip e

B  SEEK IN G  a m ore un ifo rm  zinc 
coating  in  m a n u fa c tu rin g  ga lvan ­
ized electrical m etallic tub ing , Steel 
& T ubes D ivision of R epublic Steel 
Corp., a  sh o r t tim e ago replaced 
th e  o lder equ ipm ent w ith  a  new  
electrogalvanizing  line of revised 
design a t  its  Brooklyn, N. Y., p lan t. 
The re su lt is a  b e tte r  p roduct and 
also  an  increase  in  galvanizing ca­
pacity.

E lectrical m etallic tub ing , a rac e ­
w ay fo r  electric  w iring , is the  p rin ­
cipal p roduct of th is  p lan t, being 
m ade in seven sizes ran g in g  from  
% to  2 inches. S tan d a rd  len g th  fo r 
all d iam eters is 10 feet. The sizes 
a re  such th a t  th e  inside d iam eters 
a re  th e  sam e as  fo r  corresponding  
iron p ipe sizes. T he outside d iam ­
e te rs  a re  th e re fo re  considerably 
less th a n  the  corresponding  iron  
pipe dim ensions, since th e  w alls a re  
th inner.

E lectric  resis tan ce  tube  w elding 
machine.': a re  em ployed in  fab rica t­
in g  th is  e lec trica l racew ay. F la t 
cold-rolled s tr ip  in coils is fed  to  
the  w elders continuously. H ere  it 
is fo rm ed  in to  a  tu b u la r  shape, the  
seam  w elded and  th e  com pleted 
tube  cu t to  len g th  as  it em erges 
from  th e  m achine.

C uriously, th e  first s tep  in  th is  
fo rm ing  process is designed to 
roughen  one side of th e  s tr ip —ju s t  
the  opposite condition of th a t gen­
e ra lly  sough t in  m ak ing  tu b u la r  
p roducts fo r  o th e r  uses. This is

accom plished by a  k nu rling  roll 
w hich ra ises sligh t "bum ps” on 
w h a t sh o rtly  becom es the  inside 
su rface  of th e  tube. T he reason  
fo r  th is  operation  is the  fac t th a t 
electric  w ires a re  d raw n th ro u g h  
th e  tube  w ith  less e ffo rt w hen the  
inside su rface  has these  sligh t 
“bum ps” ra ised  in it.

Beyond th e  k n u rlin g  ro ll a re  a 
series of fo rm ing  ro lls w hich shape 
the  s tr ip  into tu b u la r  fo rm  p re p a ra ­
to ry  to  w elding. T he w elding head 
consists of tw o revolving copper 
disks w hich se rve  as  electrodes. 
E ach electrode m akes a  ro lling  con­
ta c t on opposite sides of the  bu tted  
seam . E dges of th e  s tr ip  a re  
b rough t a lm ost in stan taneously  to 
w elding te m p e ra tu re  by th e  p ass­
age of a  heavy e lectric  cu rren t from

T A lil.E  I— Sequence o f  G alvanizlnjr Oper­
a tions

Step O peration
1— Soak In hot ca u stic  (ISO degrees  

Fahr.)
2— H ot w ater  rinse
3— E lectro ly tic  c lean in g  (160 d egrees  

Fahr.)
4— W ater rinse
5— Sulphuric acid p ick le (130 degrees 

Fahr.)
6, 7 and 8— W ater rinses 
9— Zinc str ik e  In zinc cyan id e bath  

10 and 11— W ater rinses 
12— M ain zinc deposition  in  zinc su lp h ate  

bath; tem perature, 100 d egrees Fahr.; 
150 am peres per square foot; 6 v o lts

one electrode to  the  o ther across 
th e  joint.

A final pass th ro u g h  a se rie s  of 
sizing ro lls  gives th e  tu b e  a  tru e  
c ircu la r cross section. On em erg ­
ing from  th e  m achine, th e  tube  is 
cu t to 10-foot leng ths by a  flying 
shear. F ro m  th is  po in t on, all op­
era tio n s occur in  continuous se ­
quence and  th e re  is no p iling  up  of 
w ork  a t any  m achine. I t  is carried  
im m ediately  to  th e  nex t operation .

A dditional processing  involves 
s tra ig h ten in g  th e  tubes and  m a­
chining th e ir  ends. Two roll- 
s tra ig h ten in g  m achines a re  located 
ad jacen t to  an d  on opposite sides 
of a  facer. T he s tra ig h te n e rs  a re  
fed m anually  bu t they  in  tu rn  feed 
the facer w hich picks up  th e  tubes 
au tom atica lly . As th e  tubes feed 
th ro u g h  th e  s tra ig h ten e rs , they 
drop to  th e  bed of th e  fac ing  m a ­
chine. T he la tte r , equipped w ith  
m ultip le  spindles, op era tes  in unison 
w ith  th e  s tra ig h te n e rs  an d  au to m a t­
ically rem oves th e  s lig h t den t m ade 
in shearing , in  addition  to  m ach in ­
ing th e  tube to  exact len g th  and 
ream in g  th e  ends.

F ro m  th is  po in t th e  tu b e  passes 
in to  a  h o p p er fro m  w hich i t  drops 
on an  endless lin k  conveyor and  is 
carried  to  th e  galvaniz ing  equ ip ­
m en t on th e  floor below. T he speed 
of the  conveyor is ad ju s te d  so th a t 
th e  tubes a rr iv e  a t  th e  galvanizing 
floor and  a re  deposited in  th e  first 
bath  in th e  galvan iz ing  equ ipm ent
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a t a ra te  th a t m atches th e  flow of 
w ork th rough  the  various cleaning 
and p la ting  tanks.

P assage of the  tubes from  each 
tank  to  the succeeding one is ac­
com plished m echanically by m eans 
of continuously revolving pa irs  of 
wheels. These wheels, m ade of 
m icarta  to  resis t corrosion, ca rry  
the tubes on a rm s pro jec ting  from  
the w heels’ periphery . As th e  
wheels revolve, the  tubes drop from  
the  supporting  a rm s  down a  slide 
to  the  a rm s of the  ad jacen t p a ir  of 
wheels and th u s  p rog ress th ro u g h  
the baths. See F ig. 1. O ver a  th o u ­
sand  “hands” in the  conveyor sy s­
tem  th u s  ca rry  th e  tubes from  one 
bath  to  another.

Each p a ir  of w heels is a rranged  
so th a t one end of the  tube is 
slightly  h igher th an  the  o th e r when 
being lifted from  one ta n k  to  the  
next, thereby  speedily d rain ing  the  
en trapped  liquid. D rained liquid  is 
caugh t and directed back to  its 
proper tank.

Cleaning baths a re  heated  by low- 
pressu re  steam , w hile tem p era tu re  
of the  galvanizing ta n k  solution  is 
held down by circulation  of cold 
w ate r th rough  subm erged lead 
pipes. T em pera tu re  reg u la to rs  a u ­
tom atically  operate  valves con­
tro lling  the  flow of steam  to  the 
cleaning bath s and cold w a te r  p ass­
age th ro u g h  cooling pipes of th e  
plating  bath. Insuffic ien t h ea t in 
th is soak  tan k  re ta rd s  the  cleaning 
action, while excessive te m p era tu re  
in the zinc su lpha te  bath  has a 
harm fu l effect on th e  s tru c tu re  of 
the galvanized coat. T hus au to ­
m atic regu la tion  is a  definite a s su r­
ance of quality  here.

F um es rising  from  th e  acid and 
caustic baths a re  trapped  by an  ef­
fective exhaust system . T hree  blow­
ers draw  aw ay any  noxious gases 
th rough  hoods located over each of 
these tanks.

Twelve sep ara te  im m ersions a re

Fig. 2-—Here the conduit tubes are 
entering the sulphuric acid pickling 
tank from which they pass on to tile 
electrogalvanizing tank. Note the com­

bination pusher-lifter conveyor

given the tube  before and du ring  
the ac tu a l galvanizing. See T able I. 
The first is in to  a  soak  ta n k  con­
ta in ing  a caustic  so lu tion  held  at 
180 degrees F ah r. N ex t is a  w a te r  
o r  rinse  tank , followed by an o th er 
cleaning tank , w here a low voltage 
is applied. H ere  the  te m p e ra tu re  is 
160 degrees. A fter a  second r in s ­
ing th e  conduit is passed  to  a p ick­
ling  ta n k  contain ing  a 10 p e r  cent 
so lu tion  of su lphu ric  acid and  h e a t­
ed to  130 degrees. P u rp o se  of the  
p ickling is to  rem ove th e  slight 
oxide form ed in  w elding.

To rem ove th e  acid, th e  conduit 
is carried  th ro u g h  th ree  w a te r 
rinse  ta n k s  p rio r  to  being deposit­
ed in a s tr ik e  ta n k  contain ing  a  zinc

cyanide bath. The la t te r  gives the 
tubes a lig h t zinc coating . This 
prom otes the  m ain  zinc deposition 
—subsequen tly  accom plished in a 
zinc su lp h a te  bath  — because zinc 
su lp h a te  itse lf  does not have a good 
“th ro w in g ” pow er. B etw een the 
cyanide and  su lp h a te  b a th s  th e  con­
du it passes th ro u g h  tw o w a te r  rinse 
ta n k s  w here  trac es  of th e  cyanide 
so lu tion  a re  rem oved.

T ubes Rolled C ontinuously
D u rin g  th e  p la tin g  process the 

tubes a re  ro lled  by continuously 
m oving  conveyor a rm s  w hile rest­
ing  on negatively-charged  copper 
b a rs  located n e a r  th e  ta n k  bottom. 
These bars  a re  ru b b e r  covered ex­
cept on top  w here  con tac t is made 
w ith  th e  tubes, so th a t  th e y  do not 
becom e coated  w ith  zinc. Zinc slabs 
a re  p laced closely to g e th e r  beneath 
the  w ork. The p la tin g  m ateria l, a 
zinc alloy con tain ing  m ercury , orig­
inally  is in  80-pound slabs.

M ost connections betw een the 
copper buss b a rs  of th e  electrical 
conduit a re  brazed, an d  to  th is is 
a t tr ib u te d  m uch  of th e  efficiency of 
the  e lec trica l system . V oltage drop 
from  g e n e ra to r  to  tu b es is only 0.2- 
volt. T he buss bars, 14-inch thick 
and  6 inches wide, a re  joined to­
g e th e r  by m eans of a  silver-phos- 
pho ru s braz ing  alloy. To make 
these jo in ts, ends of th e  b a rs  were 
over-lapped an d  a  s tr ip  of th e  alloy 
p laced betw een th e  pieces. Then 
the  jo in t w as h ea ted  to  brazing 
te m p e ra tu re  w hile held  in  clamps 
u n d e r p ressu re , a s su rin g  a perfect 
con tac t th ro u g h o u t th e  en tire  over­
lapp ing  area .

A fte r  reach in g  th e  end of the gal­
van izing  tan k , the  tubes a re  picked 
up by a  lin k  conveyor and  carried 
to and  th ro u g h  an  ad jacen t drier 
w here  c ircu la ted  ho t a ir  removes 
th e  m o is tu re . Upon em erg in g  from 
the  d rier, tu b es p ass  th ro u g h  a ma­
chine w hich m a rk s  off th e  entire 
len g th  of each  tu b e  in  fee t and 
inches. T his “inch -m ark ing” is de­
signed  to  m ake  e lec trica l w iring in­
s ta lla tio n  e a s ie r  an d  m ore accurate. 
W hen an  e lec tric ian  w an ts  to  cut a 
len g th  of tube, o r  to  m ake a bend 
in th e  tube, i t  is easy  fo r  him to 
find h is exact m ark .

F ro m  th e  “inch-m ark ing” ma­
chine, th e  pieces of tu b e  trav e l by 
conveyor to  the  firs t floor where 
they  a re  enam eled  inside. This is 
done au to m atica lly  by a  special ma­
chine w hich p laces a  num ber of 
tubes a t  a  tim e in  a  ho rizon tal posi­
tion  fo r  th e  in se rtio n  of slender 
sp ray  tubes. W hen th e  la tte r  are 
w ithdraw n, enam el is ejected  from 
th e ir  ends to  give an  even coating 
the en tire  le n g th  of th e  tube. When 
the  sp ra y e rs  a re  com pletely  with­
draw n, th ey  sh u t off autom atically 
and  th e  w ork  drops to  a  conveyor to 
be ca rried  to  a bak in g  oven. After 
passing  th ro u g h  th e  oven, the fin- 
ised tube is read y  fo r  inspection.

Fig. 3—After passing through 12 baths, tubes are dried in baking oven in rear, 
travel down table lor final inspection, are then bundled for shipping
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WATCH YO U R

The Lo-Hed Hoist Is Applicable To Any Monorail System 
There's A Balanced Lo-Hed Electric Hoist For Every Purpose

O T H E R  A - E - C O  P R O D U C T S :  T A Y L O R  S T O K E R S ,  M A R I N E  

D E C K  A U X I L I A R I E S ,  H E L E - S H A W  F L U I D  P O W E R  

Look in  your C lassified  T e le p h o n e  D irecto ry  u n d e r  “A -E-CO  
L O -H E D  H O I S T S ” f o r  y o u r  n e a r e s t  r e p r e s e n t a t iv e .

WATCH FOR 
BALANCE IN HOISTS
LO-HED, the B a la n c ed  H oist. You can
identify a Lo-Hed Hoist a “m ile away”. 
M any have said just that. A nd it’s true. A  
Lo-Hed Hoist looks distinctly different from 
any other hoist—because it is different. T he  
difference begins w ith the arrangement of 
the motor and drum. See how  they are 
arranged around the beam! T his unusual 
construction permits the use of efficient spur 
gearing, easily removable covers. You also 
get m inim um  headroom, a valuable plus 
advantage if  hoists are to be used now  or 
later under low  headroom conditions. Write 
for Lo-Hed catalog today.

LOOK AT THE BALANCED LO-HED!
It Costs Less To Operate— A ll Rears are efficient stub- 
to o th  spu r gears ru n n in g  in  a sealed o il b a t h . . . gear 
shafts an d  tro lley  w heels a re  equ ipped  w ith  heavy-duty 
ball o r ro lle r bearings.
It Costs Less To Maintain— Sturdy  con stru c tio n  . . .

if  ever, requ ires rem oval from  ra il . . . covers 
o f  co n tro lle r, m o to r,d ru m  an d  gea r ing a re easily rem oved . 
It’s  S a fe— F actor o f  safety o f  over 5 a t  fu ll c a p a c i ty . . .  
100% Positive A u tom a tic  S to p  w hen  load  reaches upper 
lim it . .  . A u to m a tic  H o ld ing  B rake p reven ts  load  from  
d rifting  w h en  cu rren t is sh u t o f f . . . sh o rt, s trong  shafts 
m inimize to rs iona l stresses.
It’s  Protected— C o n tro lle r  is fire, dust a n d  m oisture 
p ro o f  . . . m o to r  to tally  enclosed  . . . gearing sealed in 
.. .m o to r  a n d  d ru m  covered  by easily rem ovable covers.
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C a st in g  in  R u b b er  M o ld s
(Continued fro m  Page  51) 

fine two com pounds w hich tak e  
care of m ost o rd inary  req u ire ­
m ents.

W hat R ubber to  U se: The first
of these  com pounds is fo r  castings 
having m odulations, undercu ts or 
o the r irregu larities . This m ateria l 
has a specific g rav ity  of 115 to  120, 
p lasticity  of 20 to  24, du rom eter 
hardness of 60 to  65, and a tensile 
s tren g th  ra tin g  of 2600 pounds. I t 
is the  m ost widely used com pound. 
The second com pound is fo r flat 
work. I t  has a  specific g rav ity  of 
128 to 132, p lasticity  of 30 to 3S, 
durom eter hardness of 70 to 75 and 
a tensile s tren g th  ra tin g  of 2600 
pounds. This m a teria l is em ployed 
p rim arily  fo r  p lane surfaces, a l­
though  it  m ay be used fo r o ther 
types of work.

T he p resen t m ethod of casting  in 
ru b b er utilizes tw o 9 inches by 
17/32-inch rub b er disks, w ith  one 
disk having a 1%-inch cen te r hole. 
W hen the p roper quality  of rub b er 
has been determ ined, the  nex t step  
is to  lay out the m odels on th e  disk 
w hich has the cen te r hole, allow ­
ing fo r p roper gating.

T hen  m ark ings a re  m ade for 
guides w hich a re  placed between 
the  models. E ach mold should  con­
ta in  a t least th ree  guides to  p re­
vent th e  m old from  sh ifting . A 
hexagon head bolt c u t off %-inch 
from  the head is the  m ost com mon 
guide. A fter m ark ing  fo r  the 
guides, the  models a re  rem oved 
and holes, sligh tly  sm alle r in d iam ­
e te r  th an  the  bolt shanks, a re  
punched th ro u g h  th e  disk. Guide 
bolts a re  placed in these  holes.

N ext step  is to  determ ine w hether 
o r no t the  models requ ire  backing 
—necessary  if the  m odels a re  h ig h ­
ly domed or deeply m odulated  and 
also used in som e instances to  ad­
ju s t the  heigh t so the  p a rtin g  line

Fig. 5—This shows system of gating  
employed

m ay com e in a  specified position. 
In  backing, a piece of ru b b er the  
size of th e  model, o r s ligh tly  sm all­
er, is cu t from  a shee t of %-inch 
o r Vi -inch rubber. T he su rfa ce  of 
th e  m old is cleaned by sc rap ing  
and  w ash ing  w ith  benzene o r  n ap h ­
tha , and th e  backing  is cem ented to  
th e  mold.

N ex t the  su rfaces of both disks 
a re  covered w ith  a  se p a ra tin g  
ag en t such as g raph ite , talc, zinc 
stea ra te , soapstone o r g lycerine. 
A fter all excess is rem oved  e ith e r 
by blow ing o r w iping, th e  tw o disks 
a re  laid  on top  of th e  vulcan izer 
fo r p reheating .

This vulcanizer, F ig . 1, is elec­
trica lly  h ea ted  an d  au tom atica lly  
controlled by a th e rm o sta t G. H  is 
the  contro l sw itch. A pilot lig h t in­
dicates w hen the  vu lcan izer has 
reached  tem p era tu re . W hen p re ­
hea ted  un til w arm  an d  soft, the 
disk w ith  th e  hole is p laced on a 
board %-inch th ick  by 6 inches 
square , and  a bronze cen ter, o r 
sprue, tap ered  1% inches to  1 inch 
is placed in the  hole w ith  the  ta p ­
ered  side down.

Now  the  m odels a re  laid  ou t on 
the  disks as predeterm ined. W ith

/
th e  vulcan izer h ea ted  to  the  operat- f,
ing  te m p e ra tu re  of 300 degrees ^
F a h r  th e  r in g  B is rem oved from  ^
the  vu lcan izer and  slid  over the i
disk m ounted  on th e  %-inch board. I
T hen  th e  o th e r  d isk  is p laced in- \
side th e  r in g  an d  p ressed  tightly  ^
a g a in s t th e  bo ttom  disk. T he en- 
tire  se tu p  is th en  lifted  carefully  ^
and  placed in the  vu lcan izer on the £
%-inch p lu n g e r D. C are  is taken £
not to  tip  th e  se tu p  rin g  as the ^
m odels m ig h t slip ou t of position.

T he vu lcan izer is a  floating  l'ing 
type w ith  the  tw o p lu n g e r p la tes A 
an d  C se rv ing  as  te rm in a l points '
of p re ssu re  on w hich a  1% -inch ring /
m ay a d ju s t itse lf  reg a rd le ss  of £
v aria tio n s in  the  size of th e  mold ;
vulcanized. T he tw o electrically i
hea ted  p lu n g e rs  can develop a tem­
p e ra tu re  of 370 degrees F ah r. W ith ] 
the  r in g  on th e  bo ttom  plunger, 
the  hyd rau lic  l if t E  is opera ted  by 
p um ping  th e  hand le  F  u n til th e  top 
p lu n g e r en te rs  th e  ring . T he mold 
rem a in s in th is  position  fo r  two 
m inu tes. T hen  it is fo rced  up  full, 
u sing  one hand  only.

F ew  M olds C an Be Spoiled
E xcessive p re ssu re  does n o t tend 

to  m ake a good mold. I t  generally 
tak es som e p rac tice  to  determ ine 
th e  exact p ressu re . H ow ever, the 
ran g e  is n o t critica l and  it is prac­
tically  im possib le to  spoil a  mold if 
m in im um  ca re  is taken .

A fte r  vu lcaniz ing  fo r  45 minutes, 
th e  hyd rau lic  p re ssu re  is  released 
p e rm ittin g  th e  bo ttom  p la ten  to 
drop u n til th e  r in g  can be lifted 
from  th e  vu lcanizer. T he m old is 
forced  o u t of th e  r in g  and  allowed 
to cool fo r  5 to  10 m in u tes  before 
g rad u a lly  opening  th e  m old w ith  a 
b lu n t in s tru m e n t by w ork ing  it 
a ro u n d  th e  edge of th e  mold. After 
sp litting , th e  m old m ay be im m ersed 
in cold w a te r  to  h as ten  th e  cooling.

Fig. 4 show s th e  m old a f te r  split­
tin g  and  before ga ting . A is the 
e n try  point vulcanized in to  the 
m old by th e  bronze cen te r sprue.
B is th e  s lig h t depi'ession m ade by 
the  bronze cen te r sp rue , which 
serves as  a  base fo r  th e  poured 
m etal. C is th e  gu ide bolt after 
it has  been vulcanized into the 
mold.

The m old is now ready  for gat­
ing  w hich is done w ith  a raz o r  blade 
o r  scapel. F ig . 5 illu s tra te s  the 
best sy stem  of g a ting . A large 
channel is cu t from  th e  cen te r to 
a  la rg e  oval cut-out w hich ac ts  as 
a p ressu re  cushion. F ro m  here 
sm all ga tes a re  cu t as  feed chan­
nels to  th e  depression . T he pres- ■ 
su re  cushion p roduces a m ore uni­
fo rm  flow of m e ta l th a n  if the  gate 
w ere  cu t d irectly  from  th e  point of 
en try  to  th e  depression.

M elting p o t m ay  be an y  conven­
tional type  fo r  low m elting  point 
alloys an d  shou ld  have an  adequate 
gas  supply . A u tom atic  h e a t con-

Fig. 4—Typical set of patterns made of rubber, before gating: A, pouring hole; 
B, bronze center sprue to support molten metal; C, guide bolt
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B O LTS: C a rriag e  - M achine - Lag - 

Plow - Stove - Elevator - Step - Tap  - 

W heel & Rim - Battery - U-Bolts - Tire

- Automotive - Drilled - Faced  - Special 

H eat T re a te d , etc. - N U T S : C o ld  

Punched - Semi-Finished - Hot Pressed

- C a se  H ardened -'Slotted  - Castle  - 

M achine Screw  - M arsden Lock - Low 

Sulphur - R IV E T S : Standard  - Tinners'

- Coopers' - Culvert - C levis and Hinge 

Pins - S C R E W S : - C a p  - M a c h in e  - 

H anger - Sheet Metal - Phillips Re­

cessed Head - W A S H ER S : Plate - Burrs

- M A T E R IA L S : Steels - A lloys - Brass - 

Bronze - N aval Brass - Everdur - Her- 

culoy - and others - R O D S: Stove - 

Seat - Ladder - P LA TED  P A R T S : C a d ­

mium - Zinc - Chromium - N ickel - Hot 

G alvan ized  Copper - Tin - S P E C IA L  

U P S E T  & P U N C H E D  P R O D U C T S .

C a i ? L  0 *

f s s E i A a *

T HE selection of EMPIRE Bolts and Nuts to SAVE O N  ASSEMBLY 
TIME represents today’s national trend on the part of leading industri­

alists to deliver speed to production lines. SAVING  O N  ASSEMBLY 
TIME w ith EMPIRE Bolts and Nuts results from the superior accuracy 
of thread, greater strength, and harder surface found in all EMPIRE 
Threaded Fastenings.

Since 1845, R B & W  has pioneered in the developm ent of bolts, nuts, 
and other threaded fastenings of outstanding quality and consistent uni­
formity. Through good times and bad, rush periods and slow , these remark­
able EMPIRE Fastenings have been satisfactorily delivered to all customers, 
both large and small, whenever needed.

R B & W  anticipated needs of the future and prepared during the past 
few  years to meet all national emergencies by installing new machines, 
plant expansions and augmented service facilities. R B & W  customers w ill 
continue to receive the quality and service to which they are accustomed.

R U S S E L L ,  B U R D S A L L  & W A R D
B O L T  A N D  N U T  C O M P A N Y

PORT C H E ST E R , N. Y. ROCK F A L L S , ILL. CO RA O PO LIS, PA .



Fig. 6—Typical items made in rubber 
molds

Before casting, m old su rfaces  a re  
dusted  w ith  pow dered ta lc  o r soap­
stone. W ith  th e  m olds in position, 
the cover is closed, the  m o to r s ta r t ­
ed and the  m olten m etal poured  into 
the  w ooden crucib le a t top. T he 
m achine is p erm itted  to  sp in  fo r 
approx im ate ly  30 seconds, w hich is 
about the  tim e requ ired  to  place the  
ladle back into th e  m elting  pot 
and  cu t off th e  sw itch. W hen the 
m achine stops, th e  m old is rem oved, 
th e  castings taken  from  th e  m old 
and  th e  procedure repeated .

F ig. 6 illu s tra te s  several types 
of item s cast by th is  process. These 
item s a re  show n exactly  as broken 
from  the core an d  have no t been 
retouched  in  any  way.

In  m any  instances the  firs t g a t­
ing  does not produce th e  p roper 
cast b u t th e  first casting  show s 
w hat needs to  be done. I f  castings 
a re  not fu ll o r a re  porous, it gen­
era lly  m ay be assum ed th a t a ir  is 
pocketing in a depression. This 
m ay be elim inated  by drilling  
th ro u g h  the  rub b er w ith  a  No. 40 
o r 45 drill and cu tting  a fine ou tle t 
from  the  affected point to  th e  hole. 
This perm its the a ir  to be released 
from  th is  portion  of the  depression 
and should  co rrec t th e  fau lt. F o r 
sh a rp  pointed depressions often  it 
is necessary  to  drill directly  th ro u g h  
the  m old a t the  tip  of the  point.

I t  is evident th a t  the  procedure 
fo r m ak ing  a  m old and  fo r casting  
have been sim plified to  a  point 
w here practically  anyone can utilize 
rub b er m olds fo r the  casting  of low  
te m p era tu re  alloys.

The cost of a  9-inch m old varies 
betw een $1.50 to  $2.60 fo r a  se t of 
tw o disks, depending on the  quality  
of the  m ateria l. T he p ro p er ru b ­
b er com pound should  be obtained

from  recognized sou rce  only. The 
life of a  m old  depends on the  cast­
ing  te m p e ra tu re  an d  th e  type of 
item  cast. T h e  av e rag e  life  of a 
mold, castin g  fa irly  well-drafted 
w ork  a t  a  te m p e ra tu re  of 550 de­
g rees F ah r., is  from  500 to 600 
pours.

T o ta l p roduction  ob ta ined  from 
these  m olds depends, o f course, on 
the  n u m b er of pieces in th e  mold. 
In  p re se n t p rac tice , th is  m ay  vary 
from  a  m in im um  of six  to  as high 
as  150. I t  w ill be understood  that 
a  m old  hav ing  deep u ndercu ts or 
one ca s t a t  h ig h e r tem peratures 
w ill n o t la s t a s  long. T he casting 
speed is ap p ro x im ate ly  25 pours per 
h o u r p e r  m achine, w ith  one oper­
a to r  easily  ab le to  hand le tw o ma­
chines.

T he value  of ru b b e r  m olds ap­
p ea rs  p rac tica lly  un lim ited . Rub­
ber m olds a re  no t necessarily  suit­
ab le fo r  a ll castings. T h is  method 
has found  its  g re a te s t usefulness 
in decorative, o rn am e n ta l and nov­
e lty  w ork  w here  abso lu te  precision 
is no t a d e term in ing  fac to r. While 
fa irly  close to le ran ces m ay  be ob­
ta ined, castin g  in  ru b b e r m olds can­
not, in  all cases, closely duplicate 
the  precision  w ork  of diecasting  by 
the  p re ssu re  m ethod. R u b b er molds, 
how ever, have m an y  advantages 
over any  o th e r  m ethod  of casting 
as th ey  rep ro d u ce  perfec tly  any 
an d  a ll u n d ercu ts ; th ey  produce 
perfec t deta il w ith o u t distortion, 
and  can be m ade to  ca s t th e  finest 
and  m ost in tr ic a te  designs.

W ork  is now  u n d er w ay  fo r the 
adap tion  of ru b b e r  m olds to  the 
castin g  of h ig h e r  m e ltin g  point al­
loys, and  th e  design  of la rg e r  and 
m ore e lab o ra te  equ ipm en t is prac­
tically  com pleted. T he po ten tia l pos­
sib ilities of ru b b e r castin g  have just 
begun  to  be exploited . A big fu' 
tu re  ap p e a rs  to  aw a it th is  new and 
rad ical developm ent.

tro l is essen tial as the  tem p era tu re  
of the  m etal is of the  u tm o st im ­
portance. T he control should have 
a  range  between 100 and 1000 de­
grees F ahr., ca lib rated  w ith  g rad u ­
ations of 25 degrees.

The tem p era tu re  of th e  m etal 
depends on th e  type of alloy used 
and  th e  type of item  being cast. 
In  general, item s w ith  fine lines use 
h igher tem pera tu res , heavy o r p lain 
item s use low tem p era tu re s . The 
average operating  ran g e  is betw een 
500 and 600 degrees F ah r. The 
m ost com mon alloy em ployed con­
sists of 98 p er cent tin , 1 p e r cent 
copper and 1 p e r cen t antim ony. Al­
loys containing lead  and  zinc and 
o ther elem ents m ay be used.

Fig. 2 is th e  inner p a r t  of a  m od­
ern  cen trifugal casting  m achine. 
H ere  B is the  point of en try  w here 
the  hole in the p la te  connects w ith  
the  hole in the  finished mold. The 
m old is spun a t  a peripheria l speed 
approx im ating  6000 fee t p er sec­
ond. The sw ing a rm s lif t from  cen­
trifu g a l force to  ex ert p ressu re  on 
the  top plate, locking th e  m old in 
position. T he pin G stops the  top 
p la te  from  tu rn in g  and  p reven ts 
th e  m old from  m oving. C is a 4- 
inch th ru s t bearing  on w hich the  
p la te  ro ta tes. D and  E  a re  2-inch 
su rface  ball bearings opera ting  
around  a % -inch shaft. F  is a 
nickel chrom ium  steel suspension 
b racket w hich serves as a base for 
ro tation .

Fig. 3 is th e  sam e un it as F ig. 
2 bu t is se t in a cabinet. A is the  
wood pouring  spout, the only m a­
te ria l th a t w ill s ta n d  up w ithout 
causing the  m etal to  adhere to  it 
du ring  the pouring. The fram e B 
pro tec ts the  o p era to r from  possible 
sp ray  due to  over-pouring. The 
cover of th e  m achine is closed, of 
course, du ring  th e  casting. The 
un it is ro ta ted  by a %-horsepow er 
m o to r th ro u g h  a  V-belt drive.
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Copper Sheet is Good 
Base for Silver Plate

Copper sheet is used as a base for the 
production of silver plated articles because 
it is easily and economically stamped into 
desired shapes, and because it is particularly 
well adapted to electroplating and finishing. 
Bridgeport copper sheet with its uniform 
high quality, made possible by the company’s 
new and up-to-the-m inute equipment, is 
considered excellent for this purpose. It is 
helping manufacturers of silver plate achieve 
highly satisfactory results at economical cost.

E a s y  a n d  a c c u ra te  s ta m p in g  o f  c o p p e r  s h e e t s u p ­
p lied  b y  B rid g e p o rt is  m a d e  possib le  b y  B rid g e p o rt 's  

c a re fu lly  co n tro lle d  m a n u fa c tu re .

Three-Step Procedure 
For Cleaning Alloys

A new method of cleaning brass, bronze 
and copper preparatory to plating gives a 
sequence of operations said to produce econ­
omies, superior plating color and better plate 
adhesion.

The process comprises three steps: (1) Ef­
fective pre-cleaning of the work with either 
an alkaline compound or an emulsifying sol­
vent, depending on the condition and shape 
of the pieces; (2) Anodic cleaning with an 
alkaline electro-cleaner prepared for this par­
ticular putp„sc; and (3) A sulphuric acid dip. 
The work is rinsed, of course, following each 
operation.

Incomplete removal of oils, greases and dirt 
has always been considered a cause of poor 
electrodeposits. The new process is said to 
be capable of eliminating all types of oil and 
dirt. Moreover, it is reported to do away 
with the smutty deposits and soap films that 
contribute to poor adhesion of the electro­
deposit. A further advantage is the slight 
etch it provides on alloys, which also makes 
for better adhesion of the electrodeposit.

■^dgep^r

Progress is Made in Substituting 
Copper for Brass in Varied Uses

F a c to r s  to  b e  C o n s id e r e d  I n c l u d e  O x y g e n  C o n te n t  o l  C o p p e r
U s e d ,  C o m p a r a t i v e  M a c h i n a b i l i t y ,  a n d  N e e d  i o r  R e t o o l i n g

In considering the possible substitution 
of copper for high brass, there are different 
types of copper which will provide slightly 
different specific properties that may be of 
advantage. The properties of these various 
types of copper were discussed in the “Types 
of Copper” column in the Copper Alloy 
B ulletin from May to July, 1939.

One of the differences not previously men­
tioned in the present series of articles is the 
effect of oxygen content on the machinabil­
ity of copper. While high brass is not com­
monly expected to be readily machined, it 
can be done fairly well when in the cold 
worked condition. None of the various types 
of copper, however, is as readily machinable 
as cold worked high brass. Annealed copper 
is particularly tough and machining speeds 
must be greatly reduced in order to cut it 
at all. Copper containing particles of cuprous 
oxide such as regular electrolytic tough pitch 
copper is somewhat superior to deoxidized 
copper in this respect. This is due to the 
presence of the copper oxide particles which 
tend to break up the otherwise long stringy 
chips. The cutting tool edge must have con­
siderable rake and clearance. This type of 
cutting edge tends to produce long chips 
and therefore drilling and tapping opera­
tions are particularly difficult. Copper which 
must be machined should be in the cold 
worked condition and of the tough pitch type, 
but even under the best conditions, it is not 
an easy operation compared to high brass.

T u bin g and Stam pings

During the past few months some progress 
has been made in the substitution of copper 
for brass. In most cases these are the simple 
types of fabrications, but a few have re­
quired some care and planning in order to 
get satisfactory products of copper. The use 
of copper tubing in the plumbing industry 
has been quite extensive. High brass pipe 
has been replaced quite generally by red 
brass and copper pipe. The thin wall tubes

used in exposed plumbing fixtures, which are 
normally chromium plated, have been re­
placed by deoxidized copper. In both these 
cases deoxidized copper has been used be­
cause its ductility is sufficiently greater than 
tough pitch copper to permit severe bend­
ing operations.

There has also been some copper used for 
name plate work and flat stampings of that 
general type. Consideration is also being 
given to the use of copper in small pressure 
vessels which can be made from cold worked 
material and soft soldered without softening 
of the vessels themselves. There also seems 
to be a field for copper in flashlight parts 
and bodies, for these parts have been made 
of copper in the past and it seems probable 
that most of them could be made of copper 
without the use of special tools and extra 
operations. Some parts used in electrical 
hardware normally made of brass would seem 
to be suitable for a change over to copper.

D esirability of Retooling

When this series of articles was started, 
the scarcity of zinc for use in non-defense 
applications was the primary consideration. 
As the defense program has developed, the 
need for copper for defense purposes has 
reached the point where the desirability of 
such substitution needs consideration from 
a somewhat different viewpoint. When the 
use of copper requires extensive tool changes 
as it does in some cases, it is questionable 
whether the machine tooling required for 
such changes is justifiable. From the produc­
tion standpoint it seems possible that the 
substitution of copper may be desirable only 
because it saves a remelting operation which 
might be better used for essential defense 
work than for other purposes. It is well to 
bear these considerations in mind, therefore, 
when planning changes from alloys to pure 
copper. The accompanying table lists some 
of the physical properties of high brass and 
commercial copper.

P R O PE R T Y COPPER H IG H  BRA SS
Specific G ravity, 2 0 °C ............................. 8.94 8.47
D ensity, lb s./cu . in .................................... 0.323 0.306
Linear Coefficient o f Expansion @ 25°C 16.8 x 10-<V°C 19.0 x 10-6/°C
Electrical R esistivity, 2 0 °C .................. 1.682 m icrohm s/cm 3 6.68 m icrohm s/cm 3
Electrical Conductivity, 2 0 °C ............. 100% 25.85%
Thermal Conductivity, 2 0 °C ............... 0.923 ca l/cm 2 /cm /sec /°C 0.28fi ca l/cm 2 /cm /sec /°C
Specific H e a t ............................................... 0.0918 ca l/gr /°C 0.0909 ca l/gr /°C
M odulus o f  E lasticity , cold worked . . . 16,000,000 lb s./sq . in. 14,500,000 lbs./sq . in.



C O P P E R  ALLOY B U L L E T IN

a l l o y s  o f  c o p p e r  Special F ile  For Brass
T h i s  i s  t h e  t w e n t y - f i f t h  o f  a  s e r i e s  o f  
a r t i c l e s  o n  t h e  p r o p e r t i e s  a n d  u s e s  o f  
c o p p e r  a l lo y s , a n d  c o n t i n u e s  t h e  s u b j e c t  
o f  m o d i f i c a t io n s  o f  t h e  c o p p e r - z in c  a l loys .

ADDITIONS OF LEAD  
TO COPPER-ZINC ALLO YS

Because of purely manufacturing consid­
erations, the addition of lead to copper-zinc 
alloys (to improve machinability) is usually 
confined to the range from 55 to 63 % copper. 
Occasionally, however, lead has been added 
to pure copper and other alloys from 90-10 
copper-zinc on down to 55% copper.

The addition of lead reduces the ductility 
of the copper alloys in both hot and cold 
working operations. Those alloys which are 
normally the most difficult to hot work arc 
the alloys most seriously affected by the 
presence of lead. Hence the alloys with 
copper contents above about 63 % and con­
taining additions of lead have been proc­
essed almost entirely by cold working. Such 
alloys, besides being difficult to hot work, 
are also sensitive to processing variables in 
cold working. Thus the use of some other­
wise very desirable alloys has been restricted 
by the excessive cost of manufacture.

Those alloys containing less than 63% 
copper are two-phase alloys above about 
700° C. This second phase, beta, is much 
more ductile in that range of temperatures 
and the lead does not seem to reduce its duc­
tility to the extent that it does the alpha 
phase. For this reason, alloys around 60% 
copper can be produced readily by hot work­
ing even when containing appreciable quan­
tities—2 or 3% for instance—of lead.

The accompanying table lists the com­
mercial leaded alloys normally available:

Filing brass is quite different from filing 
other metals, says a leading file maker. 
While brass is generally softer than ferrous 
metals, it is malleable, ductile and tough. 
Thus, a regular or general purpose file will 
cut brass rapidly enough for a few strokes. 
Then the teeth tend to clog rapidly and 
consequently slip over the metal surface, 
without removing much stock.

A special brass file that will correct this, 
the file manufacturer claims, has a combina­
tion of tooth angles and number of tooth 
points per inch to give excellent results. It 
possesses a long overcut angle and a short 
upcut angle. The short upcut angle keeps 
the file on the work, while the long over- 
cut angle, producing many fine scallops on 
the short upcut, breaks up the filings. This 
permits the file to clear itself of chips. In 
other words, this prevents the file from tak­
ing too much of a bite and eliminates clog­
ging and chattering. It is also said to leave 
a good finish.

COM M ERCIAL LE A D E D COPPER-ZINC ALLOYS

ALLOY ASTM ALLOY NO. COPPER ZINC LE A D

Leaded Commercial B ronze. . B -  41T B 88.5 9.5 2.0
Hardware Bronze....................... . B -  41T A 85.0 13.0 2.0
Leaded High B rass................ . B135-40T 3 66.0 33.5 0.5
Leaded Brass T ubes.................. . B135-40T 4 66.0 32.4 1.6
Clock B rass.................................. . B121-39T 5 63.0 35.0 2.0
Leaded N aval B rass. . . . . B 21-40T B 60.5 39.0 0.5
Forging R od ............................... . B124-39T 2 60.0 38.0 2.0
Leaded Cold Heading R od. . 63.0 35.4 1.6
Screw M achine R o d ............. B 16-29 61.5 35.5 3.0

F ilin g  o f  b rass  invo lves  a  sp ec ia l te ch n iq u e . In s e t 
show s to o th  d esign  o f  b rass  file.

Electroplating brushes which are said to be 
practically unaffected by normal p lating solu- 

| tions are now  available. They do n ot deterior­
ate rapidly, as do hog bristles. T hey are called 
soft enough for use even w ith such deposits 
as silver. (No. 210)

A w elder's glass for use in helm ets is re­
ported to  cut off m ost o f  the  infra-red rays and 
all o f the u ltra-violet rays, thus preventing dis­
tress and injury to  the eyes. M oreover it  makes 
possible better observation and more accurate 
control o f  the flow o f  m etal, i t  is  said. (No. 211)

A sheet m etal gage measures the thickness 
o f brass, copper and other non-ferrous metals 
from one side only, w ithout contacting reverse 
side. I t  is recommended for use w ith copper 
tanks, brass pipe and m any other applications.

(No. 212)

A san d er-p olish in g  m achine, though small 
and portable, is designed to  give heavy-duty, 
continuous service. This bench-type belt sander- 
polisher is said to  be well adapted to  use on 
edges, irregular work, curves, fiat pieces, small 
members and small radii. (No. 213)

An air-line dehydrator utilizes easily-renewed 
silica gel as moisture-removing agent. Fresh 
supply is quickly screw'ed in. T he shell is made 
of brass w ith brazed jo ints, and the outlet 
screen is 200-mesh brass. (No. 214)

A tool grinding fixture holds cutters for 
sharpening on drilling m achines. Fixture is 
readily tightened on drill table and will hold 
straight or taper shank tools up  to  1-in. in 
diameter, including end-milling cutters, coun­
terbores, and facing cutters, it  i s  said. Cup 
grinding w'heel rides in  drill spindle chuck.

(No. 215)

Marking tool w ith solid die is  said to  auto­
m atically m ake clean-cut identifying marks in 
high production on parts such as shells and 
other ordnance and non-ordnance parts. Used 
on autom atic screw m achines or lathes. (No. 216)

A hexagon bed turret, designed to  step up 
bench and engine lathe production to  a rate 
comparable w ith  that o f  hand screw machines, 
is announced. I t  is said to  have m any new 
autom atic features and is designed to  fit many 
m akes and sizes o f lathes. (No. 217)

A soft rubber po lish ing  w heel has an im­
proved composition w'hich rapidly produces 
highly polished surfaces on any base metal, it 
is reported. I t  is said to  greatly reduce polish­
ing tim e because o f the 5 different types of 
polishing compounds im pregnated in  the binder. 
I t  can readily be dressed for contours. It also 
eliminates scratches and blemishes, it is claimed.

(No. 218)

This column Jists items manufactured 
or developed by many different sources. 
Further information on any of them may 
be obtained by writing Bridgeport Brass 
Company, which will gladly refer readers 
to the manufacturer or other source.

P R O D U C T S OF THE B R ID G E PO R T  B R A S S  C O M PA N Y
Executive O ff ic e s :  BRIDGEPORT, C O jY A :—Branch O ffice s  end Warehouses in Principal Cities

S H E E T S ,  B O L L S ,  S T R I P S  — 
B ra s s , bronze, copper. Duronze.* 
fo r  s ta m p in g , d ee p  d ra w in g , fo rm ing  
a n d  sp inn ing .

C O N D E N S E R ,  H E A T  E X ­
C H A N G E R ,  S U G A R  T U B E S  —
F o r s te a m  su rface  condensers , h e a t ex ­
c h a n g e r s ,  o i l  r e f in e r ie s ,  a n d  p ro c e s s  
in d u s trie s .

*Trade-name.

P H O N O - E L E C T R I C 4 A L L O Y S —
H ig h -s tren g th  b ronze  tro lley , m essen  
ger w ire a n d  cable.

W E L D I N G  R O D  — F o r  rep a irin g  
c a s t iro n  a n d  s tee l, fab r ica t-  a
i ng silicon b ronze  ta n k s .

"Br^dgepprt

Established 1S6S

L E D R I T E *  R O D  — F o r
m ak ing  a u to m a t ic  screw* m a ­
ch ine  p ro d u c ts .

C O P P E R  W A T E R  T U B E  — F o r 
p l u m b i n g ,  h e a t i n g ,  u n d e r g r o u n d  
p ip ing .
D U R O N Z E  A L L O Y S — H i g h -  

s tr e n g th  s ilicon  b ro n z e s io r  co r­
ro s io n  - r e s is ta n t c o n n e c to rs , 
m a rin e  h a rd w a re ; hot rolled 
sheets tot  t a n k s ,  b o i l e r s ,  
h e a te rs , flues, d u c ts , fla sh ings.

B R A S S ,  B R O N Z E ,  D U R O N Z E  
W I R E —  F o r  ca p  a n d  m ach in e  screws, 
w ood screw s, r iv e ts , b o lts , n u ts .

F A B R I C A T I N G  S E R V I C E  D E F T .
—E n g in ee rin g  s ta f f ,  sp ec ia l cquipmeru 
fo r m a k in g  p a r t s  o r co m p le te  item s.

B R A S S  A N D  C O P P E R  P I P E -
“ P l u m r i t e " ’  f o r  p lu m b in g ,  u n d er­
g ro u n d  a n d  in d u s tr i a l  se rv ices.

B R I D G E P O R T  B R A S S
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N T H I S  S U P P L Y  Y A R D  a gr ea t  
variety  o f  m aterials most be handled 

daily, N o 70b is too small, none too large 
or d iff ic u lt  fo r  the Baker Crane T ru ck — 
which has been in constant service since 
!'937', contributing materially to the high 
sta n d a rd  o f  e f f ic ie n c y  set b y  th is  g r e a t  
Cleveland company.

The truck is a standard B a k er locom otive- 
tvpe crane, w ith capacity o f 6000 lbs. ar 6 ft. 
radius. Its maneuverability and accurate con­
trol make it ideallv suited for yard operation 
—w here congestion com plicates handling 
problems, and where space must be utilized 
efficiently for storage.
Lei -us show bow Tiab-cr -cun sbkw your huneiine, problems.

B A K E R  I N D U S T R I A L  T R U C K  D I V I S I O N
of the .'Bu-bcr̂ Rff'ulu-r̂  Comjumy 

S W  WSS7 25”« STRSST * • • C IS V S iA K b , OHIO

3is CoTiSiSe: fca ifw ey  «m d ? s w e r  S n g m eerm g  C s r s s r e f s s n , L is.

B A K E R  IS  T H E  O LD E S T  

M A N U F A C T U R E R  O F  

E L E C T R IC A L  V E H IC L E S



H ig h -Q u a lity  S te e l
( C ontinued fro m  P age  70)

bundles fo r the  p resen t No. 1 hy- 
drau lically  com pressed bundle, No. 
1 dealer bundle and No. 2, dealer 
bundle. Som e produce a so-called 
galvanized bundle w here a sm all

T able I—C om ponents o f Enam el and Their Effect- 
on O pen-H earth Bath

Enam el
com pounds % Used E ffect on stee l
K aolin ....................... 40-60 C auses h igh  sulphur
Tin oxide ................ -17 Source, tin
C alcium  phosphate Source, phosphorus
Cobalt oxide ......... 1- 2 Source, cobalt
A ntim ony oxide . . 10
Lead oxide ............ 20-50 Hard on furnace
Chromium oxide . . 5- 9 Source, chrom ium
Copper oxide . . . . 1 Source, copper
T itanium  oxid e . . 1 Source, titan ium
U ranium  oxide . . 1 2 ‘r Source, uranium
Sulph ate o f iron . . 25 Source. su lphur
Barium  su lp h ate  . . 5 Source. sulphur

percen tage is com posed of ga lv an ­
ized m ateria l and  also a so-called 
No. 3 bundle w hich contains 50 per 
cent o r less of coated m ateria l. This 
really  w ould conform  to  a D ealer 
No. 1 bundle; D ealer No. 2 bundle, 
D ealer No. 3 (th e  now  called g a l­
vanized) and th e  p rese n t so-called 
No. 3 bundle w ould be a co u n te r­

p a r t of a No. 4 bundle of m ateria l.
In  considering coated m ateria l il 

is evident th a t lead and terne-coat- 
ed base m etal should  be decoated 
because lead is the  m ost h arm fu l 
m a teria l th a t can be charged  to  the 
fu rn ace  due to  its  deleterious effects 
to the fu rn ace  bottom . C oatings 
can be burned  off before the  steel

Table II— Anal> se s o f St eel Scrap for B isle  Open H earth

Description C S P Mn Cr Ni Si
0.039 O.OOS 0.60

Hot w ater tank ....................... . 0.12 0.40 0.011 0.38
B edstead an gle iron ................ 0.30 0.075 0.054 1.01
Auto lam p .................................. Paint 0.025 0.009 0.41
Auto disk w heel ....................... P ain t 0.022 0.009 0.44

A uto brake drum ..................... . 0.17 0.029 0.006 0.32 nil nil nil
4" iron pipe ................................ . 0.11 O.OoS 0.109 0.48
Auto in take m anifold  ........... . 3.11 0.092 0.674 0.56 2.14
2" m alleab le  pipe T .................. . 2.25 0.189 0.189 0.60 0.97
2" ga lvan ized  p ip e ..................... 0.12 0.034 0.059 0.34

2" iron pipe ................................ . 0.11 0.034 0.066 0.46
2" iron bolt ................................ 0.14 0.085 0.010 0.80
Holler bearing s le ev e  ............ . 3.00 0.096 0.163 0.31 1.05
A uto cran k sh aft ....................... . 0.43 0.048 0.044 0.61 0.43 0.11
C.i. piston, bronze b ush ing . . . 2.03 0.060 0.291 0.64 1.96

U niversal jo int ......................... . 0.67 0.021 0.016 0.84 nil
Auto sp indle arm  ..................... . 0.87 0.038 0.016 0.61 nil 0.06
G enerator chain  ....................... . 0.21 0.027 0.022 0.38 0.76 0.58
Spindle steer in g  arm  ........... 0.41 0.022 0.015 0.75 0.87 0.04
Hot p late burner .................... . 3.26 0.082 0.906 0.36

Scrap sh eet .................................. . 0.11 0.035 0.024 0.40
Clincher rim .............................. 0.12 0.039 0.018 0.38
Auto engine cover .................. . 0.18 0.0S1 0.10 0.27
F lyw heel gear ........................... 0.12 0.033 0.110 0.84
M owing m achine an gle ......... . 0.45 0.063 0.012 0.93

Tire rim ......................................... . 0.12 0.049 0.015 0.46
Galv. an gle  iron ....................... . 0.21 0.043 0.008 0.45 nil
Farm  im plem ent sea t .............. . 0.13 0.048 0.046 0.40
Auto radius rod ....................... . 0.30 0.046 0.015 0.39
Auto diff. h ou sin g  .................. . 2.17 0.079 0.152 0.36 1.14

Trans, brake drum ................ . 3.45 0.054 0.376 0.84 3.19
A uto w rench ........................... . 1.77 0.047 0.201 0.29 1.14
Conn. rod w ith  babbit ......... . 0.28 0.047 0.032 0.59 1.04 0.125
A uto pedal arm  ....................... . 1.12 0.034 0.020 0.74 0.22
W agon w heel hub .................. 1.39 0.098 0.160 0.27 0.86

A uto front a x le  ....................... . 0.51 0.031 0.027 0.83 1.20
A uto a x le  sh a ft  ....................... 0.75 0.045 0.023 0.61 0.69 1.64 0.16
A uto bum per .............................. . 0.58 0.036 0.140 0.56 nil 0.06 0.104
C am shaft gear ......................... . 3.37 0.020 0.600 0.41 2.10
HR car spring ........................... . 0.98 0.026 0.100 0.40 0.177

Fig. 3—View from rear end ol car after 
top had been stripped

is com pressed in to  bundles. W ith 
enam eled steel scrap  a g r e a t  
am ount of th e  coating  is b roken  off 
in the bundling process and  fu r ­
th e r  am oun ts  a re  ham m ered  off.

As previously sta ted , w here  care 
is used in e lim inating  fo re ign  met-, 
als a b e tte r  quality  bundle is had 
and a  profit realized from  th e  fo r ­
eign m ateria l. R ecently  in a la rg e  
steel producing d is tric t a consider­
able q u an tity  of a No. 2 bundle be­
cam e available. C lassified p roperly  
it would have been easily  convert­
ed into a good com m ercial bundle 
and the n o n ferrous m a te ria l sold 
a t a profit fa r  in excess of the  to ta l 
value of the scrap . It contained a 
la rg e  q u an tity  of com m ercially  pu re  
alum inum  in sections abou t 2 inches 
wide, 3/16-inch th ick  and  3 to 4 
feet long and th is  w ould have 
b rough t 14 % cents p er pound. A 
la rg e  am oun t of sc rap  copper and 
b rass in fa irly  la rg e  sections and 
lead analyzing  90 p er cen t lead and  
10 p er cent tin, also w as included. 
O th er d e trim en ta l ch a rac te ris tic s  of 
bundled sc rap  a re  coatings, e s ­
pecially tin. L ittle  alloy steel a p ­
p ears in th e  fo rm  of sheets, hence 
m ost of foreign elem en ts occur 
from  the  various classifications of 
loose scrap , such as Nos. 1 and  2 
heavy m elting  scrap , noted in S im ­
plified P rac tice  R ecom m endation, 
R  58-36, item s 9: 10: 11: 12 etc.

No. 1 o r  fac to ry  bundles a re  
equivalen t in yield to  No. 1 heavy 
m elting  steel w hile No. 2 bundles 
m ay be regarded  as  th e  c o u n te rp a rt 
of the  No. 2 heavy  m elting  steel, 
sub ject, how ever, to  loss in m elting  
due to  pain t, d irt and  o th e r  su rface  
and  unavoidable oxides. In  th e  case 
of enam eled sheets m ost of th e  
coating  usually  is broken  off. N ev­
erthe less, the  co n stitu en ts  used in 

(P lease tu rn  to  P age  92)
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L ift in g  T o n g s
■  H eppensta ll Co., F orty-seventh  
and H atfield  stree t, P ittsb u rg h , has 
introduced a new  type au tom atic  
Safc-T-Tongs which is su itab le  fo r 
lifting  annealing  covers from  stacks 
of steel in coil form . M ade of 
forged nickel-chrom ium -m olybden- 
um steel, these tongs e lim inate  the

necessity  of a g round m an placing 
chains or hooks on the  ex trem ely  
hot corners. Being fu lly  autom atic , 
a ll th a t is requ ired  w ith  the  tongs 
it to  low er them  on th e  w ork. T heir 
lifting  capacities ru n  as h igh  as
200,000 pounds.

M a c h in in g  T o o ls
■  Jefferson  M achine Tool Co., 
F ourth , C u tte r and  Sweeney stree ts , 
C incinnati, announces tw o new 
tools—a type B tool-post tu r re t and 
a No. 5 ta ilstock  tu rre t. The first 
is fo r  ca rry in g  fou r se p ara te  tools 
instead  of one. The second accom ­
m odates five se p a ra te  tools, and is 
a ttach ed  in a few  seconds to  th e  
spindle of the  tail-stock. The tool- 
post tu r re t is m ounted on th e  cross 
slide of the  la the. I t  m ay  be ad justed  
accu ra te ly  and quickly to  any  de­
sired  p itch o r heigh t in re la tio n  to 
the  la th e  center. I t  also  can be m ade 
in te rchangeab le  if desired fo r sev­
e ra l la thes. T he head of th e  u n it is

e x tra  s trong . W hen once a ttach ed  
each tool positively  cen te rs  a u to ­
m atica lly  w hen b rough t in to  action  
by an  indexing  p lunger. T he tail- 
stock tu r re t  is specially  bored to  a 
m ic rom ete r fit to  the  outside d iam ­
e te r  of the  tail-stock sp ind le of th e  
la th e  on w hich it  is to be used. I t 
pe rm its  th e  opera tions of fo rm ing , 
roughing, boring, finishing, d rilling , 
tapp ing , etc., w ith o u t s topp ing  to 
change tools w hile p e rfo rm in g  five 
d iffe ren t operations. I t  also  can  be 
fu rn ished  so as to  be in te rch an g e ­
ab le fo r  use on m ore th a n  one la the . 
This u n it is ava ilab le  in  fo u r sizes.

E le c tr ic  E tc h e r
fl Ideal C om m uta to r D resse r Co., 
5076 P a rk  avenue, Sycam ore, 111., 
announces a new  sm all T hin  L ine 
e tch e r fo r  perm anen tly  m a rk in g  
sm all tools and parts . I t  w rites  
w ith  a  fine line, burn ing  th e  m ark , 
identification num ber o r nam e in to  
the m etal, so it cannot become 
b lu rred  o r w orn off w ith  o rd inary  
usage. To m a rk  tools, p a r ts  in  p ro ­
duction and finished products m ade 
of iron, steel and  th e ir  alloys they 
m ust be placed on w ork  p la te  (in ­

side of cover). E tc h e r  is th en  held 
and  used as if w riting  w ith  an  o rd i­
nary  lead pencil. Com plete un it 
includes 9-foot p rim ary  lead  and 
plug, 2-ounce h ea t res is tin g  hand  
piece w ith  3-foot lead, 4 x 7  inch- 
w ork plate. A vailable in  severa l

vo ltages and  frequencies, th e  etcher 
w eighs 5% pounds. I ts  overall size 
is 4 Vt x  4Vi x  7 inches.

S h e ll  T e s t in g  P r e ss
B B aldw in S o u th w ark  Division, 
Baldw in Locom otive W orks, Phila­
delphia, announces a tu r re t  type 
shell te s tin g  p ress  capable of test­
ing  ap p rox im ate ly  60 shell per 
hour. H ig h er speeds a re  possible 
b u t th e  te s tin g  speed is prim arily 
dependen t upon th e  handling  fa­
cilities available . T he ro ta ry  turret 
of the  u n it ca rrie s  fix tu res fo r three 
shell; one s ta tio n  fo r  filling the 
shell body w ith  w ater, the second 
fo r  te sting , th e  th ird  fo r  gaging 
the  te sted  shell. T he p ress  opera­
to r b rings the  questionable shell

in to  position u n d er th e  te s t plunger, 
c lam ping  it in place w ith  the 
double-acting hy d rau lic  piston lo­
ca ted  in  th e  base of the  machine. 
A fte r  closing th e  g u a rd  the  upper 
p lu n g e r is m oved in to  th e  water- 
filled shell body. T he u p p er plunger 
ac ts  as  an  in tensifie r ra m  to raise 
the h y d ro s ta tic  p re ssu re  w ith in  the 
shell to  th e  po in t w here  cracks and 
porosity  a re  show n by failu re or 
leakage. T he te s t p re ssu re  within 
the  shell is ind icated  by a gage. 
T he u n it show n te s ts  shell rang­
ing  fro m  75 to  155 m illim eter. It 
w as developed fro m  experience 
gained  d u rin g  th e  la s t w ar. Out­
s tan d in g  im provem en t in  the ma­
chine is th e  ind iv idual pumping 
un it, w hich p erm its  th e  machine to 
be relocated  quickly.

W e ld in g  C o n tr o l for  
U se  w it h  A lu m in u m
fl W estinghouse E lec tric  & Mfg- 
Co., E a s t P ittsb u rg h , Pa., announces 
a  new  cap ac ito r d ischarge resistance 
w elding contro l fo r  w elding alumi­
num  an d  a lloys such  as  those used 
in the  a irc ra f t  in d u stry . Known 
as the  Condens-O-W eld, th is unit

ava ilab le  in tw o sizes—sm all fo r  
s ta n d a rd  0 and 00 tool ho lders; and 
la rg e  fo r  s ta n d a rd  No. 1 an d  No. 2 
tool holders. T he tail-stock tu r re t  
is easily  a ttach ed  to  th e  sp indle of 
the  tail-stock of an y  engine la the . 
T he a tta c h m e n t is b u ilt rig id , and
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4 r  T R U -LA Y  PREFORM ED W IR E RO PE
h a s  b e e n  o rd e r e d  in c re a s in g ly  b y  m o re  
a n d  m o re  u s e r s  fo r  17 y e a r s  b e c a u s e  t  
la s ts  lo n g e r , h a n d le s  e a s ie r , s a v e s .re p la c e ­
m e n t  t im e .  T o d a y  th e r e  is  a n  a d d e d  r e a  
T on fo r  s p e c ify in g  TRU-LAY P r e f o r m e d -  
in  t h a t  i t  c o n se rv e s  s te e l  th r o u g h  i t s  lo n g e r  
life  F o r  y o u r  n e x t  lin e  be su re  to  
sp ec ify  TRU-LAY  P re fo rm e d .

" Quality Buying is Patrio tic” 
A M E R IC A N  C A B LE D IV ISIO N

WILKES-BARRE .  PENNSYLVANIA
—i . n „ t r o it ,  D o n v o r , l o i  A n g o le s ,

r  Y r " M , ^  P . « W ,  H o u s to n ,  s o n  F r o n d . »

E S S E N T IA L  P R O D U C T S  . . . AMERICAN CABLE W ire Rope, TRU-STOP Emergency Brakes, TRU-LAY Control C ables, AMERICAN Chain, 

WEED Tire Chains, ACCO M alleab le  Iron Castings, CAMPBELL Cutting M achines, FORD Hoists and Trolleys, HAZARD W ire Rope, 

Y acht Rigging, A ircraft Control C ables, MANLEY Auto Service Equipment, O W EN  Springs, PAGE Fence, Sh ap ed  W ire , W eld ing W ire, 

READING-PRATT & CADY V alves, READING Electric S te e l Castings, WRIGHT Hoists, C ran es, Presses . . .  In Business fo r  Your Safety
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ation  of th e  outfit. T he air, passing 
th ro u g h  the  lu b rica to r, picks up a 
p red e term in ed  and  a d j u s t a b l e  
am o u n t of lu b ric an t and  delivers it, 
in  th e  fo rm  of an  oil fog, through 
% -inch outside d ia m e te r  copper 
lines to both  sides of the  chain  links. 
T he sp ra y  of lu b ric an t is easily  ad­
ju s ted  to conform  w ith  k iln  tem pera­
tu re  and  w ith  cha in  speed. An elec­
tr ic  solenoid valve  on th e  lubricator 
in le t line is w ired  to th e  sta rting  
sw itches of th e  chain  d rive  motors 
to ac tu a te  th e  lu b ric a to r  the  minute 
the  conveyor s ta r ts  and  operates 
continuously  and  au tom atica lly .

S t e e l  T ie r in g  D u m p  B ex
■  Union M etal M fg. Co., Canton, 
O., has  p laced on th e  m a rk e t a new 
co rru g a te d  steel box designed for 
use w ith  lif t tru ck s equipped with 
revolv ing  type fo rks. I t  features 
special fo rk  pockets to facilitate 
em pty ing . T hese  a re  w elded to the 
bo ttom  a t  e ith e r  end and  run  the 
fu ll le n g th  of the  box. W hen the 
fo rks a re  in se rted  in these two

O n e

AN-DAY 
SAVED 
RYDAY

sists of a 2-gallon ta n k  hooked up 
w ith  the p lan t a ir  line, w ith  an  a ir  
reg u la to r  set a t 80 pounds p ressu re  
to insure effective contro l and  oper-

pockets, th e  box can  be lifted , turned 
com pletely  over, th e n  rig h ted  again. 
T op flange of box can  be equipped 
w ith  tie r in g  o r c ran e  lugs fo r stor­
age and  hand ling . E nds of the 
pockets a re  cu t a t  a  45-degree angle, 
e lim in a tin g  u n n ecessary  protrusion.

H y d r a u lic  P r e ss
II D iam ond M achine Co., 2447 Ara- 
m ingo avenue, Philadelphia , has 
in troduced  a  new  D iam ond 40 hy­
d rau lic  p ress  su itab le  fo r a wide 
v arie ty  of w ork  such as assem­
bling, broaching , s tra ig h ten in g , riv­
e tin g  and  p ress in g  operations. 
W hile designed as  a general pur­
pose m achine, it h as  a satisfactory 
productive capacity . I ts  stee l ram 
is guided, stead ied  and  p r e v e n te d  
from  ro ta tin g  fo r th e  fu ll le n g th  
of its trav e l by a crosshead  riding 
on fo u r rig id  ten sion  rods. The 
press is pow ered by a high pres- 
su re  H ele-Shaw  pum p. The oil 
tank , e lec tric  m o to r and  hydraulic 
pum p w ith  th e ir  controls are 
g rouped  a t  the  top  of the press 
and covered by a “modernized 
rem ovable housing . G ages for the 
oil sy stem  p ressu re , to ta l pressure 
of th e  p iston  an d  oil level, start

is a com plete contro l designed to 
include in one floor m ounted  cabi­
net all necessary  a p p a ra tu s  req u ired  

I to contro l an  e lec tro s ta tic  energy  
s to rag e  w elder. I t  is fo r  operation  
on 230/460 volts p lus o r m inus 1C

J

p er cent, 3 phase, 50 o r 60 cycles. 
The charg ing  c ircu it and its  con­
tro l charges a 2640 m icro fa rad  ca­
pac ito r bank  to 3000 volts, and  spot 
w elding speeds of 40 to  80 spo ts 
p er m inu te a re  ob tained depending 
on the  size of the capac ito r bank.

I The capacito r m ay be charged  d u r­
ing the en tire  tim e in te rv a l be- 

; tw een successive welds. W hen used 
w ith  certa in  w elding m achines, line 
k ilovolt-am pere dem ands as low as 
1/10 of th a t taken  by a typical 
single phase a lte rn a tin g  cu rren t 
a lum inum  w elder a re  possible.

L u b r ica to r
■  J. N. F au v er Co. Inc., 49 W est 
H ancock avenue, D etro it, offers a 
new au tom atic  conveyor chain  lu b ri­
ca to r fo r lub ricating  chain  links of 
conveyors passing  th rough  ovens, 
kilns and o ther hot zones. I t  con-

It  w as  just one of those every­
d ay  jobs that so often e sc a p e  
attention— raising h eavy  chem i­
ca l drums to the high lip of a  
textile dyeing vat. Three men 
w ere required with the hand  
block and tack le  used . M any  
times e ach  d a y  they dropped  
their skilled work to do this job.

For less than $ 3 0 0 , the com pany  
installed a  R ead ing  Electric Hoist 
and  Trolley Unit requiring only  
a small portion o f one m an’s 
time each  d ay . R esu lt : 8 '/i skilled 
m an-hours per d a y  saved .

N ational d efen se  and  domestic 
production a like  b en efit w hen  
savings like this can  b e  m ade. 
Ch eck your plant a g a in , then 
write us for suggestions.

R EAD ING CHAIN & B LO C K  CO R P.
D E P T . 37 R E A D IN G , P A .

RERDinG
Choin Hoists, Electric Hoists, 

Cranes and Monorails
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I M o n n g r d  b y  1
I T H E  I 

A M E R I C A N  
S O C I E T Y  

F O R  M E T A L Ss  PHILADELPHIA PUBLIC AUDITORIUMS S

This year's 23rd  annual M e ta l Congress and Exp o sitio n  
is going " a ll-o u t"  for defense —  giving the natio n ’s 
defense producers a chance to take stock of their progress 
and study new  m ethods and equ ip m ent for speed ing  
defense preparations.

Each m orning during the w eek  of O c to b e r  20th one of 
the governm ent’s leading executives w ill address the M eta l 
Congress on defense progress and requirem ents in A r m y ,  
N a v y , A irc ra ft and c iv ilian  p roductio n . During the 
afternoon and even ing  sessions of the Congress, round­
table d iscussions on the most im portant phases of arma­
ment production  w ill be head ed  b y  armament experts.

These im portant sessions w ill attract thousands of "b ig -  
guns" in national defense production to P h ila d e lp h ia ’s

P u b lic  A u d ito riu m s w here more than 2 7 5  manufacturers 
w ill d isp la y  their products at the M e ta l E xp o sitio n .

If y o u  have a new  aid  to production  . . .  a better metal 
. . . a more efficient m achine . . .  a sp eed ie r w ay  to process 
and fabricate m etals . . . yo u  should  plan to se ll the 2 0  
b illio n  d o llar metal industry through an e x h ib it in its 
biggest annual event.

A d v a n c e  reservations are the heaviest in history,- how ­
ever, ch o ice  locatio ns are still ava ilab le  at the regular 
$ 1 .0 0  a square foo t rate, so w rite, te lep h o n e  or w ire  
c o lle c t to d ay  for floor plan and full particulars. A d d re ss : 
W . H .  E isenm an , Secretary , A m e rica n  S o c ie ty  for 
M e ta ls , 7 3 0 0  E u c lid  A v e n u e , C le v e la n d , O h io .

C o o p e r a t i n g  Socie t ies
W ire  A sso c ia tio n

A m e rica n  W e ld in g  S o c ie ty  Institute of M e ta ls  D iv . &

A m e rica n  S o c ie ty  for M e ta ls  Iron and Steel D iv . of A .  I. M .  E .

GOES A I l"UUIFOR DEFENSE
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m o to r capacities. T he fan  operates 
w ith  V-belt drive fro m  a  standard  
1725 revo lu tions p e r  m in u te  motor. 
T he fan  blades a re  of 14 o r  12 gage 
shee t stee l depending on fan  size. 
U nits up  to  36-inch d iam eters have 
s ix  blades, sizes up  to  54-inch have 
e igh t blades. T he assem bly  is rigid­
ly  held in place by fo u r tubu lar

and stop push  buttons, hand  lever 
and foot pedal controls a re  a t  the 
fro n t of the press. The base of 
the un it is 12 inches h igh  and has 
a 10-inch hole cen tered  under the 
ram . A 16-inch V-table is fu rn ished  
but 6 and 10-inch V-tables and a 
12-inch extension tab le a re  available 
as standard  accessories. The press 
has an au tom atic  re tu rn , and the 
speed of the re tu rn  s troke  is double 
th a t of the approach. R elief valves 
in the oil c ircuit p ro tect it ag a in s t 
overloading. An overload relay  
also pro tec ts the electric m otor. 
Total day ligh t is 4 fee t 6 inches 
w ithout the V-table, 3 fee t 2 inches

w ith  it. D iam eter of the  ra m  is 
4 inches, s tro k e  24 inches and  m ax i­
m um  tonnage 40 tons. T he over­
all heigh t of the p ress  is 9 fee t 7% 
inches.

V e n t i la t in g  F a n
B A utovent F an  & B low er Co., 1805 
N o rth  K o stn er avenue, Chicago, has  
placed on the  m a rk e t an  im proved 
ven tila tin g  fan  w hich because of its  
m ultiple-bladed construc tion  over­
com es no rm al res tric tio n s  in a ir  
flow. I t  does no t "c h u rn ” th e  a ir  
and absorbs shocks an d  sudden 
changes in a ir  loads th a t  overtax

2 6 - Y e a r - o l d  Sales StorY 

TOLD IV2 BI LLI ON T I M E S !

THE ARMCO LABEL  

. . . 2 6  T E A R S  OLD

accu ra te  position ing  of the  pump 
g ea rs  a re  p rovided fo r  and main­
ta ined  by m o un ting  g e a r  shafts on 
precision  T im ken  tap ered  roller 
bearings. T he g e a r  pum p can be 
used fo r  a  v a rie ty  of applications. 
I t  se rves as  p rim e  m over for hy- 
d rau lically  o p era ted  m achines re­
q u irin g  m edium  p ressu re s  and as a 
drive fo r  au x ilia ry  un its . I t  often 
can be used  in conjunction  with 
h igh  p re ssu re  p um ps to  furnish 
la rg e  vo lum es of fluid a t  medium 
p ressu re  to  effect rap id  traverse of 
the  m achine cycle.

For hundreds of m anufacturers and  
th e ir  s a le s  o u t le ts  th e  f a m il ia r  
A rmco label is a  veteran  sales-aid  
th a t helps make cash  registers ring. 
Affixed to their products this sym­
bol inspires co nfidence in buyers.

A n d  why not? In the 26 years  
th a t  m a n u fa c t u re r s  h a v e  b e en  
using the A rmco label, the A rmco 
triang le  trad em ark  has been repro­
duced  11/2 billion tim es in national 
and tra d e  m agazines. A d d e d  to  this 
a re  millions of rad io  im pressions.

In 1941, for exam ple, the A rmco 
trad em ark  will be seen in m a g a ­
zines m ore than 100 million tim es. 
T h a t's  r e a l  s a le s  p o w e r fo r  y o u .

Picture the influence of this silent 
sa le s m a n  on e v e ry  one o f  yo u r  
m e ta l p ro d u c ts . W h y  not d ra w  
from A rmco's trem endous backlog  
of national prestige in your sales 
p ro g ram ? It costs you nothing to  
use the A rmco lab e l. A sk us abo ut  
it. The A m erican  Rolling Mill C o .,  
120 C u rtis  St., M iddletown, O h io .

stee l su p p o rts  w elded to  a  square 
panel of 16, 14, o r  12 gage sheet 
steel. P an e l h a s  1% -inch flange all 
a round , w ith  holes fo r  m ounting.

P r e ssu r e  G e n e r a to r
B H ydro-P ow er S y s t e m s  Inc., 
M ount Gilead, O., announces a new 
la rg e r  size m odel G-60 g ea r  type 
hyd rau lic  p re ssu re  g e n e ra to r  which 
has  a delivery  of 60 gallons of oil 
p e r  m inu te  a t  1000 pounds per 
sq u a re  inch line p ressu re . The 
pum p is a  co n s tan t delivery type 
fe a tu rin g  u n u su a l heavy  du ty  con­
s tru c tio n  w ith  flange connections. 
I t  u tilizes precision sp u r  gears of 
n a rro w  w id th  and  la rg e  pitch 
d iam eter. L ong bearin g  life and
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The 50-ton top charge LECTROMELT furnace pictured here is now_ in 
operation at the Copperweld Steel Com pany, Warren, Ohio on alloy  
steel production. The upper v iew  show s the furnace in normal operat­
ing  position. The lower view  show s the furnace with roof rotated to 
permit quick charging with drop bottom bucket. Two furnaces of similar 
size are now  under construction in our shops.
Both top charge type and door charge LECTROMELT furnaces are avail­
able. LECTROMELT furnaces are built in standard sizes ranging from 
ICO tons dow n to 25 pounds capacity. Two 75-ton m achine— door charge 
furnaces are in operation at a  large Eastern steel plant. The top charge  
type of furnace results in savings in m an hours, power, electrodes, and  
refractories. Write for details.

P I T T S B U R G H  L E C T R O M E L T  
F U R N A C E  C O R P O R A T I O N

PITTSBURGH, PA.

Ju ly  7, 1941

THE LARGEST TOP 
CHARGE ELECTRIC  
F U R N A C E  IN THE 
U N ITED  S T A T E S



H ig h -Q u a lity  S te e l
( Continued fro m  Page  85) 

the enam el affect the steel if p res­
en t in sufficient am ounts, as show n 
in Table I.

D ifferent g rades of heavy m elt­
ing and loose scrap  can read ily  be 
classified by visual observation  and 
by chem ical analysis. V arious kinds 
of scrap  and th e ir  analysis are 
given in Table II.

Hence, opera to rs and m e ta llu r­
g ist a re  in a position to fo rm u la te  
the m ost sa tisfac to ry  m ix or charge 
fo r all controlling fac to rs such as 
charg ing  efficiency, oxidation loss, 
alloy contam ination  and cost. Alloy 
steel scrap  should be kept sep ara te

and so classified so th a t the " tra m p ” 
m etals can be salvaged.

Fig. 1 show s a ca r of No. 1 
heavy m elting  before unloading. 
F ig . 2 is a view  of th e  ca r (F ig . 1) 
a f te r  s trip p in g  th e  su rface , F ig . 3, 
show s th e  o th e r  end of th e  car. This 
scrap , as will be observed, does not 
conform  to  its respective  classifica­
tion.

A nother g rade  of scrap  is th a t  
of blown m etal. This is secured  
by elim ina ting  som e of th e  e lem en ts 
from  m olten iron  by sho rt-tim e p roc­
essing  in a bessem er converter. 
A no ther process know n as  the  
R. K. process and developed by 
C ount Bo R ailing  and Iv a r  R enner- 
fe lt in S tockholm , em ploys carbon

as a  su itab le  su b s titu te  fo r  steel 
sc rap  fo r rem e ltin g  furnaces-. Still 
a n o th e r  g rad e  is th a t  of sponge 
iron  pow der3.

These severa l m ethods fo r cre­
a tin g  sc rap  fo r rem e ltin g  a re  of 
p a ra m o u n t im portance . T he con­
v e r te r  m a te ria l has been employed 
ex tensively  d u rin g  the  p as t several 
y ea rs  w hen th e  sc rap  m a rk e t was 
sh o rt o r  by p lan ts  ow ning ore and 
equ ipm en t bu t w hich had  to buy 
sc rap  in th e  open m ark e t.

W hen sc rap  as a  s tee lm ak ing  raw 
m a te ria l is fu lly  understood , it can 
be em ployed w ith  g re a t flexibility 
the reby  estab lish in g  th e  m ost eco­
nom ical charge. T his m ay vary 
from  100 p e r  cent sc rap  charge to 
th a t som ew hat ap p roach ing  100 per 
cent iron  a t the  sam e tim e yield 
iden tical stee l quality , providing, a 
p rede term ined  p rac tice  be followed 
fo r  each  respective type  of charge.

Factors Governing the Charge
T he am o u n t of iron  o r  sc rap  that 

should  be used depends upon how 
the  change in th e  type  of charge 
will co-ordinate w ith  h o t o r cold 
m etal, the  type  and  condition of the 
fu rnaces, com bustion  fea tu re s , as 
well as  how  th e  charge  will meet 
the  d ifficulties th a t m ay  be en­
coun tered  by ch a rg in g  la rg e  quan­
tities of scrap . W hen la rg e  quan­
titie s  of lig h t sc rap  a re  charged 
the  increased  ch a rg in g  tim e be­
com es a cost fac to r. I f  suitable 
ch a rg in g  fac ilities a re  available 
som e ad v an tag es lie in greater 
speed in  m elting  down, hence the 
to ta l tim e p e r  h ea t is low er as the 
p ercen tag e  of sc ra p  increases. As 
th e  sc ra p  ra tio  inc reases th e  ingot 
y ield inc reases un less th e  condition 
of sc rap  is such  th a t excessive oxi­
dation  occurs.

A n o th er fe a tu re  of h ig h e r scrap 
ra tio s  is th a t  th e  fluxing medium 
can be low er and  w h e th e r or not 
b u rned  lim e is used w ith  the lime­
stone  depends on th e  p lan t location 
as to  stone and b u rned  lim e cost 
p er u n it of stee l produced. Gener­
ally  th e  deficiency of silicon and 
m anganese  of th is  ty p e  of charge 
is com pensated  by ra ising  these 
co n s titu en ts  in th e  iron. To secure 
the  desired  carbon  m elt, adjust­
m en t is m ade w ith  carburizers 
w hich m ay be coke o r  o ther cai- 
bonizer. P ebble g rap h ite  is recom­
m ended fo r  th is  pu rpose inasmuch 
as it affords excellen t controlled 
ch a rac teris tics . M any operators 
fe a r  th a t  h igh-quality  steel will not 
re su lt w ith  ch arg es of high scrap 
due to  excessive oxidation  but this 
is not so if the  p rac tice  is properly 
estab lished  and  s lag  composition 
p roperly  m an ip u la ted  as is the case

■ "D ecarburization o f  Granulated P ft 
Iron,” Iron and S tee l In stitu te  (B rit isn  , 

| Vol. 140, N o. 2, p. 137.
"Steel Pow der for Iron.” See S t e e l .  

[ May 27, 1940, p. 54.

Cleveland Tramrail two-carrier train automatically 
transporting materials between points on two doors.

AUTOMATIC MATERIALS HANDLING
PRODUCTS D ISPATCH ED TO D ISTANT  
POINTS W ITHOUT O PERATO R ACCOM PANYIN G

Automatic h a n d lin g  of materials is one of the many 
C leveland Tramrail accom plishm ents.

Materials may be transported to points on the sam e floor 
or to various points on other floors, or even  to different 
buildings simply by the touch of a button. No operator 
need  accom pany the load. If desired, carriers may be  
provided w hich also w ill discharge their load and return 
automatically.

t o m i i  M m \i
1125 E. 283rd St. W ickliffe, Ohio

f \ l  i i \ i n  m ii u i  m m bj r v  r i .  m .  -  iL JL  J I I I  J. JL.\I 1  ) L  i  »  \

O V E R H E A D  M A T E R IA L S  H A N D L IN G  E Q U IP M E N T

Other products: CU EV ELK U PÇRAÜES S flK E U N E IIftM X G R IS ÏK X
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I k e à e i n o  "UT-DOWN”
c d  C M  P

QUALITY IS BEING MAINTAINED 
AS PRODUCTION INCREASES

vUU defers
l a g  ^  s i e e \  t o

★ During pressure times such as now exist in 
this important industry o f steel, adherence to 
exacting specifications while meeting greatly 
increased tonnage requirements, demands ex­
ceptional vigilance. Despite proven strip pro­
ducing equipment and thoroughly experienced 
personnel, CMP is on constant guard against 
any lowering o f standards.
CMP has maintained, and is determined to 
continue to maintain, capacity production of 
Precision Cold Rolled Strip Steel. There w ill 
be no “ let-down”  in quality or tonnage.
We want our customers to know that in the 
production of defense equipment, they can still 
rely on the characteristics generally identified 
with CMP strip. Accuracy to gauge and uni­
form ity o f physical properties, so important on 
some defense items, w ill s till be found in all 
grades o f CMP Cold Rolled Strip Steel.

■

7 ^  COLD METAL 
PROCESS  CO.
Y O U N G S T O W N ,  O H I O



h ea rth ; i t  depends on the  oxidizing 
condition o i th e  b a th  an d  is  in  keep­
ing  line w ith  th e  m anganese  de­
crease  du rin g  th e  ea rly  s ta g es  of 
the  process. Zinc volatilizes at 
s tee lm ak in g  tem p era tu re s . Recov­
e ry  of tin , a rsen ic  and  antim ony 
a re  no t w ell know n th o u g h  it  is 
probable th a t n ea rly  all th e  tin 
and  a fa ir ly  h igh  p ropo rtion  of the 
arsen ic  rem ain  in  th e  steel. Tin 
has been m uch  blam ed fo r  poor 
physical p ro p ertie s  in deep draw ing 
steel and  its  re su lta n t fa ilu re  in 
p e rfo rm an ce4.

S te e l  P o u r in g  R e f le c ts
Q u a lity  R e fr a c to r ie s
B3 In  a  p ap e r p resen ted  a t the an­
nual m eeting  of the  O pen H earth  
C om m ittee of th e  A.I.M.M.E., in 
Chicago, R. H. S tone of Vesuvius 
C rucible Co., Sw issvale, Pa., report­
ed th a t  th e  o u ts tan d in g  fac t today 
reg a rd in g  steel pou rin g  refracto ries 
is the  inc reasing  n u m b er of ingot 
shops re p o rtin g  p o u rin g  practices 
of 95 p e r  cen t an d  over. A half 
dozen o r so shops, he said, a re  con­
sis ten tly  g e ttin g  98 p er cent plus. 
W h a t p o u rin g  tro u b le s  do occur are 
u sua lly  due sim ply  to  fa ilu re  to 
c a rry  ou t ca refu lly  the  standard  
p rac tices th a t  m ost shops have es­
tab lished .

D esirab le changes in design or 
s ta n d a rd s  m ay be su g g ested  by con­
sid e ra tio n  of th e  w eigh t and  size of 
the  stee l s to p p e r rod, sleeve bricks, 
s to p p e r  head  and  bolt in  relation­
sh ip  to  th e  size an d  sh ap e  of ladle: 
also, m odification of the  design of 
th e  s to p p e r head  an d  nozzle to  con­
fo rm  to  th e  best p rac tice  m ay be 
considered. T he m ore  pointed  type 
s to p p e r is favored  w ith  a convex 
nozzle r a th e r  th a n  a  nozzle th a t is 
r a th e r  fiat seated .

T he w ell a ro u n d  th e  nozzle should 
be wide an d  shallow . I f  th e  rigging 
is in good shape  th e re  need be no 
fe a r  of the s to p p e r g e ttin g  out of 
place w ith  a  shallow  well.

T here  a re  few  shops le f t using a 
clay s to p p e r head. Up to  th ree  or 
fo u r y ea rs  ago, som e shops clung 
to  clay heads because they  were 
cheap an d  a s h u t off could usually 
be m ade. N ow adays, how ever, the 
e lim ination  of inclusions is so im­
p o r ta n t th a t  no  possib le source that 
can be e lim ina ted  shou ld  be tol­
era ted .

U sing a g ra p h ite  sto p p er head 
and  fire clay  nozzle, dribbles, if they 
occur, m ay  be cu red  by bringing 
th e  s to p p e r head  down on the  nozzle 
slow ly and  th en  ex e rtin g  a  steady, 
squeezing p ressu re . T he head will 
then  fo rm  a  new  se a t in  the soft 
su rface  of the  nozzle.

T h ree  ty p es of s to p p e r heads are 
| used—nam ely , the  bayonet, thread­

ed, and  bolted  on: Ninety-five per
cent of all th e  heads used a re  of the 
bolted-on o r p in  type.

w here high iron charges a re  fo l­
lowed w ith the charg ing  of iron 
ore.

One of th e  objections to  the use 
of high-scrap charges is  the  re s i­
dual alloys w hich con tam inate low- 
carbon rim m ing  steels and special 
o r deep draw ing grades. W hen 
open-hearths a re  producing large 
quan tities of special d raw ing steels 
to m eet extrem ely  low residual m e t­
a ls specifications it is necessary  to
-------------------- i >i

4 "Residual Tin In S teel.” See S te e l ,  
M ay 6 and 13, 1940. Also, “Bibliography  
on the Influence ot Arsenic and Tin on 
the Properties o i  Iron and S tee l,” B rit­
ish Iron and S teel In stitu te , b ibliography  
series No. 4.

produce all g rad es to  low lim its in 
o rd er to  p reven t costly  seg regation  
in processing. U nder an y  condition 
it is costly  to  m ain ta in  a low re s i­
dual m etals  con ten t w h e th e r by 
selection of sc rap  o r th e  use  of 
h ig h e r iron p ropo rtions o r o ther 
m eans. The m axim um  am o u n ts  of 
residual m etals desired  in th e  steel 
should  be determ ined . A t p rese n t 
no definite d a ta  a re  availab le and 
th e  perm issib le  percen tag es vary  
widely.

C opper and nickel a re  p rac tica lly  
all recovered and hence ex ist in 
the  final steel. C hrom ium  w hile 
hav ing  a h igh  recovery  in  th e  b last 
fu rnace is m ostly  lost in th e  open

H o w  o p e ra to r s  of  in d u s t r ia l  e q u ip m e n t  a r e  in ­
c re a s in g  e q u ipm en t  l i f e ,  reduc ing  m a in te n a n c e  
costs , sp eed ing  product ion  w i th  S to o d y  A l lo y s .

Muller plows ore used in fire 

brick plants to push a mixture 

containing silica sond into the 

path of pulverizer rolls. The 

corner of ihe unprotected plow 

obove is com pletely worn 

awoy ofter 30 hours' service.

"The corner of the plow be­

low which was in la id  with 

C ob a lt Barium  Inserts and 

hord-foced with 20-30 Acety­

lene Tube Borium is still out- 

ta-size after 250 hours'service.

This worn gyratory crusher, 

rebuilt with Stoody Self-hard­

ening, will last twelve months. 

Unprotected mongonese steel 

gyrotories used for the some 

operolion lost only 8 months. 

Stoody Self-harden ing  has 

not only increosed the life of 

this equipment 5 0% , but it 

has olso eliminated one ex­

pensive 48-hour shutdown 

every sixteen months.

Cutter bits used on cool mining machine ordinorily become dull within on 
hour or two after they ore placed in service. Tipping the points with 
Borod keeps the points sharp ond increoses bit life two to three hundred 
percent. One cool mining company estimates thol hard lacing the points 
of their bits reduced operating cost $1,800.00 in a single year.

Thrust rings used in connection with cerloin types of roller beoring instal­
lations in steel mills ore subjected to severe frictional wear ond normally 
lost but a short time. Inloying sections of the rings with Stoodile prolongs 
their life many times becouse Stoodite is highly resistant to wear ond 
hos a low coefficient of friction.

Stoody Hard-Facing A lloys a re  being used to protect the w earing  surfaces of oil types of steel equip­
ment—in a ll types of industries. If abrasion  is one of your problems w e w ill be glod to send descriptive 

literature c r  submit recommendations covering the correct hard-facing a llo y  and welding procedure to 
fit your particu lar problem . Stoody H ard  Facing A llo ys ore described in Cata log  N o. 106. Send for 
your copy now!

STO O D Y C O M PA N Y —1134 W e st S la u so n , W h it t ie r , C a lifo rn ia
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U N I T E D  S T A T E S  S T E E L

PLAN T EX TEN SIO N S

U-S-S COPPER STEEL SHEETS
C A R N E G I E - I L L I N O I S  S T E E L  C O R P O R A T I O N ,  P ittsb u rg h  and Chicago  

C O L U M B I A  S T E E L  C O M P A N Y ,  San F rancisco  
T E N N E S S E E  C O A L ,  IR O N  & R A I L R O A D  C O M P A N Y ,  B irm ingham  

Scully Steel P roducts  C om pany. Chicago, ll’arehousr Distributors U n ited  S ta tes Steel E xpo rt Com pany. N ew  Y ork

U .  Q  .  O  CO P P E R S T  E  E L 
O  O  SH EETS will save time 

and money for you in three separate 
ways:

They 're easy to work w ith. You 
Set true bends, tight seam s and  
neat join ts. They have 2 to 3 
times the corrosion resistance o f  
plain steel.

And the cost of U-S-S Copper Steel 
Sheets is so low that it makes little dif­
ference in the completed product or in­
stallation. Experienced builders and 
metal men have selected U-S-S Copper

Steel Sheets, time and time again for 
all types of factory and plant expansion 
work—they’re being used for roofing 
and sidings, smoke stacks, housings, 
heating and air conditioning ducts, ven­
tilators, utility buildings of all kinds 
and various other equipment exposed 
to atmospheric and gaseous corrosion.

The small graph at the right shows 
the result of the A.S.T.M. tests over a 
period of 21 years—proving that Cop­
per Steel lasts more than twice as long 
as other comparable materials.

Further information on U-S-S Cop­
per Steel Sheets is available from any 
of the companies listed below.

“We've decided on U*S*S Copper 
Steel Sheets, B ill... they’re the 
best, and cheapest in the long

STA C K S & TA N K S

R O O FIN G  A  R O O F V EN T ILA T O R S

Th i*  chart compiled from ¡ncpcction report* of the Com* 
mittee on Corro*ion of Iron and Steel. A .S .T .M . Proceeding* 
1937, »ho«*» re*ult* ol te*r* carried on at Annapoli*. Md. 
from 1916 to 1936. A fte r 21 year»’ rxpoiurc , 91% of C O P ­
P E R  S T E E L  thect* remained "sound" ( unperformed). 
Other materials were decidedly inferior.
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N ew  P o r o u s  M e ta l 
F ilte r s  a n d  D iffu se s
B A porous m etal p roduct, called 
Porex, capable of rem oving foreign 
m ateria ls  from  fluid, such as oil, and 
of a lte rin g  the characteristics of 
gases by diffusion is announced by 
M oraine P roducts Division of Gen­
eral M otors Corp., 1550 W isconsin 
boulevard, D ayton, O. M anufac­
tu red  from  powdered m etal su b jec t­
ed to a series of processing opera­
tions, it has certain  physical ch a r­
acteristics, such as chem ical com po­
sition, s tru c tu re , porosity , s tren g th  
and ductility, w hich m ay be varied  
w ithin certain  lim its to accom m o­
date specific applications. Uses for 
the product a re  found in alm ost 
any appliance or piece of industria l 
equipm ent involving the flow of 
gases or liquids.

This new filter and diffusing m a­
terial, fo r exam ple, is used to p re­
ven t clogging of orifices in diesel 
in jector nozzles w ith  effective re ­
moval of fibrous m ateria ls . I t  also 
ac ts  effectively in p reven ting  a  d ry­
ing agent from  passing from  its 
cham ber into a re frig era tio n  sys­
tem  w hen the re frig e ran t passes 
th rough  it to be dried.

A fea tu re  of the  product is its 
ability to be bonded to steel and cop­
per. I t  can be m ade an  in teg ra l 
p a rt of solid m etal w hich m ay be

m achined, g .o u n d , bored, th readed , 
or processed fo r individual re q u ire ­
m ents. The m etal is ava ilab le  in the 
form  of disks, cylinders, and t r u n ­
cated cones. Special shapes also a re  
obtainable.

C o a t in g  M a te r ia l  
P r o te c t s  M e ta l S u r fa c e s
B  M arlox, a p lastic  coating  fo r 
m etals, is announced  by M arley 
Chem ical Co., 983 E a s t M ilw aukee, 
D etroit. A p lastic  coating  of the 
s tru c tu ra l type, it is used e ith e r 
as  a  p rim ing  coat, or pu re ly  fo r 
pro tection  ag a in s t ru s t  an d  co rro ­
sion.

The coating  is said  to  have very  
little  porosity . I t  is successfu lly  
applied  by sp ray ing , p a in tin g  or 
dipping, fo rm ing  a th in  flexible 
coating—so flexible th a t it is not 
affected to  an y  noticeable degree 
by te m p era tu re  changes.

W hen used as  a base coat, it p ro ­
vides a  tough, du rab le  bond be­
tw een m etal su rfa ce  and  any  kind 
of finishing coat. To inh ib it ru s t  
and corrosion, it is applied  to  a 
th ickness of % of 1/10,000-inch. 
W hen used as a  p rim in g  coat, it is 
applied to a th ickness of 5/10,000- 
inch. T ests  by au tom otive m a n u ­
fac tu re rs  show ed com plete p ro tec­
tion of M arlox-coated m etal kep t 
in a hum idity  cham ber fo r six

m onths, w ith  av erag e  re la tive  hu­
m id ity  of 98.5, a t  a te m p e ra tu re  of 
94 degrees. A sim ila rly  coated 
panel w as sub jected  to a s a lt spray  
te s t fo r 600 ho u rs  w ith  sa tisfac to ry  
resu lts .

T he p roduct dries quickly  and 
can be hand led  in 5 to 10 m inutes 
a f te r  applying. I t  can be applied 
to all types of m eta ls  and  alloys 
includ ing  steel, cast iron, alum i­
num , a lu m in u m  alloys, m agnesium  
alloys, copper, b rass, cadmium 
p la te  and galvanized o r zinc coated 
steel.

N ew  B la c k e n in g  P ro c ess  
C o a ts  Z in c  R a p id ly
B A n im m ersion  process called Eb- 
onol Z fo r b lackening  of zinc, stain­
less steel, s tee l and  o th e r  alloys is 
announced  by  E n thone Co., 442 
E lm  stree t, N ew  H aven, Conn. It 
consists of im m ersing  th e  zinc or 
zinc alloy in a  l-pound-per-gallon 
so lu tion  of Ebonol Z sa lts  (in 1 
gallon  of w a te r) a t  a tem peratu re 
from  150 to  212 degrees Fahr., 
fo rm in g  a je t  b lack finish on the 
m e ta l in 1 to  5 m inu tes.

B efore being im m ersed , the  work 
is cleaned o r degreased  sim ilarly 
to  p rep a rin g  w ork  fo r p lating . Ac­
cord ing  to  th e  m a n u fac tu re r, 1 
pound of sa lts  w ill blacken over 150 
sq u a re  fee t of zinc su rface . The 
so lu tion  can be used fo r producing 
a black coa ting  on sta in less  steel, 
n ickel silver, nickel and  noble 
m eta ls  by m ak ing  a couple with 
these  m e ta ls  an d  a  piece of zinc. 
T h is can be done by u sing  a zinc 
b ask e t o r by fa s te n in g  a  sheet of 
zinc to  th e  rack  o r  b ask e t in which 
the m eta ls  a re  to be blackened.

T he process can be used for 
b lackening  zinc-plated or hot-gal­
vanized su rfaces, as w ell as for 
solid zinc o r its  alloys. Unlike 
p la ted  o r enam eled  coatings, the 
E bonol Z coa ting  does not change 
*he th ickness of the  piece more 
th a n  a  few  h u n d red  thousandths of 
an  inch, th u s  m a in ta in in g  close di­
m ensions. Also, th e  b a th  is not 
c ritica l and  req u ire s  little  control.

D e v e lo p s  D ie s  for  
C old  S ta m p in g
B A ccording to  A crom ark  Corp., 
251 N o rth  B road  s tree t, E l iz a b e th ,  
N. J., its  new ly  developed dies, ty p e  
and  ho lders now  enable manufac­
tu re rs  to  s ta m p  cold, angle iron 
w hich fo rm erly  had  to  be heated be­
fo re  being stam ped . D uring  a test, 
ang le  iron  fra m es m ade from  re­
claim ed ra ilro a d  tra c k  w ere s ta m p e d  
by tw o holders assem bled  w ith type  
and  the  one solid die placed into a 
125-ton press. T he com pany states 
th a t a f te r  10,000 im pressions, lit(le 
s ign  of w ea r w as noticed.

/ T E f l

“ P a s s in g  t h e  K n o w -H o w  A lo n g ”

B Seasoned worker showing beginner how an entire operation is performed- 
View above is a scene from a motion picture called "Passing the Know-How 
Along” prepcred by the Jam Handy Organization. 2821 East Grand boulevard. 
Detroit, to aid experienced workmen in conveying fundamental instructions to thé 
apprentice. This picture is based on bulletin 2-C oi the "Training Within In­

dustry" section of the Office of Production Management
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Built by WATERBURY FARREL FOUNDRY & MACHINE CO., this 
13" Two-High Planishing M ill is equipped w ith  tw o  SSCSiP Sphericals 
per roll neck— and w ith  single  SfiCSiF ’s of same size on all low-speed  
locations to eliminate special adjustm ents, special bearings, and a m ulti­
plicity of bearing sizes.

e a J t d u c t i o n

W I T H  5 K F  B E A R I N G S
O u t  in  th e  p l a n t  o f  T h e  W a l l i n g ­

f o r d  S te e l C o m p a n y , th is  1 3 "  T w o -  

H ig h  P la n i s h in g  M i l l  c o n t in u e s  to  

p la n is h  s t r ip  a t  6 2 5 ' p e r  m in u te  

w i th o u t  b e a r in g  t r o u b le .  T h a t ’s 

w h a t  i t ’s b e e n  d o in g  d a y  a n d  n ig h t

s in c e  1938, a n d , b e c a u se  i t  d e p e n d s  

o n  14 S5CS!P S p h e r ic a l  B e a r in g s ,  

th e r e ’s e v e ry  re a s o n  to  b e l ie v e  it  

w i l l  k e e p  u p  th e  g o o d  w o rk .  W h e r e  

t h e r e ’s a n  S C S iF , t h e r e ’s m a i n ­

ta in e d  P E A K  p r o d u c t i o n . .  a lw a y s .
4841

SCSEF IN D U S TR IE S , IN C ., FR O N T ST. & ERIE AVE ., P H IL A ., PA.

ROLLER BEARINGS
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N ew  G r o u tin g  M e th o d  
S p eed s  I n s ta l la t io n
■ E N G IN EER S io r  m any years 
have sough t a m ethod of g rou ting  
under new  and ex isting  m ills th a t 
could be installed  quickly and eas­
ily. Such a m ethod has been m ade 
possible by the developm ent of a  
g rou ting  agg regate , know n un d er 
the tradenam e of G routex  and m an­
ufac tu red  by the  F o rt P itt  Chem ­
ical Co., T w enty-sixth and Small- 
m an stree ts , P ittsb u rg h . The a g ­
g regate, a com pound of harden ing  
elem ents, is m ixed w ith  o rd inary  
P ortland  cem ent and sand. The

grout is said not to shrink in set­
ting, to be oilproof and waterproof, 
to possess ductility, to resist con­
stant vibration and pounding of mill 
shoes, to possess perm anent com ­
pression strength and to harden 
quickly.

Plain cement grouts frequently  
shrink in setting, leaving a void be­
neath the m ill shoe for the entry of 
m oisture and oil, and perm itting vi­
bration. By the use of this new ag­
gregate the grout retains its full 
volume, tightly filling the space be­
tween the concrete foundation and 
the shoe.

Tests show that not only does

G routex  m o rta r  possess f a r  g rea te r 
s tre n g th  th a n  plain, bu t th a t  i t  has 
so g re a t a com pression  s tre n g th  at 
the  end of 12 ho u rs  as  to  perm it 
m ills to  be p u t back  in to  operation 
in one day if necessary  w ithout 
sh o rten in g  th e  life of th e  grout. 
F o r  1-inch clearances o r less it is 
r e c o m m e n d e d  th a t  100-pound 
G routex , 1 sack  of P o rtlan d  cem ent 
and  1 cubic foot of coarse, clean 
sand  be used. F o r  c learances in 
excess of 1-inch, 1 M cubic fee t of 
pea g ravel is added to th is  m ixture.

T he m a te ria l is also  efficient for 
p a tch in g  and  rep a irin g  concrete 
floors, and  fo r  em ergency  concrete 
of all k inds w here  th e  job  m u st be 
placed in opera tion  in  12 hours.

B ra k e , C lu tc h  L in in g s  
A rc W eld e d  in  P la c e
a  N o screw s o r riv e ts  a re  used for 
in s ta llin g  lin ings in th e  b rak es or 
clu tches bu ilt in to  th e  earth-m oving 
equ ipm ent m a n u fa c tu re d  by R. G. 
L eT ourneau  Co. of Toccoa, Ga. In­
s te ad  a  specia l lin ing  w ith  fs-inch 
steel back ing  is used, th e  lin ing  be­
ing  cut back fro m  th e  edges of the 
steel fo r  abou t A -inch and then 
w elded in p lace u sing  tack  welds 
abou t 3/a-inch long  spaced about 1 
inch a p a r t  fo r  a typ ica l b rak e  band 
lin ing  job. H o b a rt w eld ing  equip 
m en t is used. T he m e ta l backed lin­
ing  is clam ped  to  th e  b ra k e  o r  clutch 
w ith  C-clam ps d u rin g  w elding. The 
spaces betw een  lin ing  sections com­
pen sa te  fo r expansion  and  contrac­
tion.

A d v an tag es claim ed fo r  th is  meth­
od a re : M achine shop  la b o r is saved 
as th e re  is no d rillin g  o r tapping, 
lin ings fit p e rfec tly  a t  all times, 
th e re  a re  no screw s o r rivets to 
w ork  loose in serv ice; th e re  is no 
chance fo r  sco ring  of b rak e  drums 
o r clu tches.

D e v e lo p s  L u b r ic a n ts  for 
D r a w in g  A lu m in u m
S  Two new lubricants for drawing 

i and m achining alum inum  and its 
i alloys are reported by W ayne Chem­

ical Products Co., 9502 Copeland 
street, Detroit. One of these, No. * 
alum inum  drawing oil, is a viscous 
lubricant that does not “squeeze 
out” under the great pressures ex- 

i erted in deep drawing thin sheet 
! of aluminum. It already has been 

adopted by several large Pre 
plants now w orking on defense or­
ders.

The other, No. 2 aluminum cut­
ting oil, is a very thin oil that pw 
vides the necessary lubricating 

I properties to insure the highe 
type of m achining—perfect threa®, 
clean holes, etc. Free samples are 
available for m etalworking P*an 
interested.

T h e r m - D - f l a k e

C O A T I N G
S U P E R I O R  H I G H  T E M P E R A T U R E  I N S U L A T I O N

K eeps h e a t inside, w ith  a co a tin g  of p la s tic  in su la tio n .
One inch th ick n ess  eq u iv a len t to  ab o u t n ine inches of 

fire b rick  w all in in su la tio n  value .
M ore econom ical in cost an d  in s ta lla tio n , on ex isting  

fu rn ace s , t h a n  w a lls  of in su la tion  b rick .
E asily  ap p lied  an d  la rg e ly  re c la im ab le  fo r  re -use , a f te r  

rem oval.
M ost w idely  used m a te r ia l fo r  h ig h  te m p e ra tu re  in su la­

tion , up  to  2000°F .

•

W r i t e  f o r  I n fo r m a t io n  a n d  P r ice s

Other Therm-O-Flake Products
M ade from  E xfoliated  V erm icu lite

Granules, Brick, Block, Concrete
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S p e c i a l i z e d  
F a  f  n i r B a l l  
Bearing  — fo r 
Ha mi l t o n  
S t a n d a r d  
P r o p e l l e r s

S t a n d a r d  
F a f n i r  “ K J/ 
T y p e  A irc ra ft  
B a ll B e a r in g  
— fo r control 
s u r f a c e s

It's o n ly  a  short tim e as the y e a rs  a re  counted — ten 
eleven to be m ore exact — since tw ilight fell on av ia tio r 
underpow ered, barnstorm ing, " b a lin g -w ire "  d a y s. But il 
a  long stretch from  there to the present d a y , if you cou 
the progress in e n g in e e rin g , design a n d  construction th 
has produced the "fly in g  cannons" of 19 4 1  . . .

T o d a y , every ship this country builds fo r the R .A .F., ti 
U. S. A rm y  an d  N a v y , a n d  our own com m ercia l a irlim  
ca rrie s a common sym bol of this progress. In every or 
o f them , y o u 'll f in d  F a fn ir A irc ra ft  B a ll Bearings.

This m arke d  preference fo r Fafn irs in v ita l controls a r  
engines results from  two achievem ents b y  this com pan 
First, Fafn ir's recognition of the need for d e p e n d a b l 
frictio n-fre e b e a rin g s, b ack  in the " b a lin g -w ire "  d a y s  . . 
a n d  the p io ne ering  that g a v e  birth to Fafn ir's  A ircro  
D ivision with its w ealth of e n g in e e rin g  kno w led g e. Seconi 
the F a fn ir  A irc ra ft  B e arin g  line — com ple te  — a n d  built ■ 
stan d ard s that have established a  reputation for ke e p ir 
ships aloft. The F a fn ir  B e arin g  C o m p a n y, N e w  B rita in , C o n

F a f n i r  R o d  
End — fo r f r ic ­
tion-free  a i r ­
c r a f t  e n g in e  
c o n t r o l s

B a l l  B e a r i n g
— R ep re se n ta tive  un its in the e x te n s iv e  F a fn ir  A irc ra ft  line  -

T H E  B A L A N C E D  L I N E  

M O S T  C O M P L E T E  I N  A M E R I C

From the "Baling-Wire Age” to the R. A. F . . . .



You don't need shaft shoulders, lockouts, adapters, of 

precise m achin ing to install a  F a fn ir  Transm ission Unit or 
its shaft. For F a fn ir  a lo n e  offers the W id e  Inner Ring Bd 
B e arin g  construction with exclusive S e lf-Lo ck in g  Collar 
These b e a rin g s a re  m achine d  to inch instead of metric 
bore dim ensions, for slip  fit on stock shafting . A n d  a  simpk 
finger-tw ist of the c o lla r  locks the in ne r ring  to the shaft 

G iv e  the shafts in yo u r p la n t a n d  yo u r product the benefr 
of frictionless b a ll b e a rin g  support. S p e c ify  Fafn ir Bd 
B e arin g  Units a n d  assu re  yo u rse lf of u n b e a ta b le  ease of 
in stallatio n . The F a fn ir  B e arin g  C o ., N e w  B rita in , Cono-

Stan d ard  B a ll Bearing  
P il lo w  Block

H e a v y  Series P illo w  Block D o u b l e  P i l l o w
w ith  E x t r a  Se a ls  Block

-  Typical Fafnir Ball Bearing Transmission Units ■—

Locks to the Shaft With a Finger-Twist!



E V E R Y  K N O C K ' S  A  B O O S T  . . .  I N  S T R E N G T H

Do this to some m etals and you weaken 
them. Do this to T ellurium  Lead and you 
strengthen it!

Yes, every knock’s a boost for this un­
usual metal. For T ellurium  Lead work- 
hardens. A rugged lead to begin with, 
Tellurium Lead actually  grows stronger 
under stress.

Hammer it! Roll it! S tretch  it! Bend 
it! And you’ve got an even tougher lead 
than you started  with.

That means:
1. Turnover points and joints are less subject 

to cracking.
-■ ¡There vibration is excessive, buckling and 

creeping are cut down to a minimum.

3. ¡There heat changes are frequent and rapid, 
there is less danger oj fracture.

Another point to remember! Tellurium
«¿if
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Lead keeps sulphuric  and other corrosive 
acids under control -  resists their bite 
even at tem peratures close to the m etal’s 
m elting point. T hus it makes for greater 
economy and safety in tank linings, heat­
ing coils and pipe lines.

T ellurium  Lead of our m anufacture is 
tim e-tested St. Joe chem ical lead, alloyed 
w ith a sm all quantity  of te llu r iu m .lt gives 
the desirable advantages of this well- 
known chem ical lead  p lus im portant new 
ones. Yet the cost is only a fraction of a 
cent m ore per pound than  chem ical lead. 
In  sheets, pipe and coils. F or further facts, 
write to nearest b ranch  listed  a t right.

N A T IO N A L  L E A D  C O M P A N Y — N ew  Y o rk . B a lt im o re . 
B uffa lo , C h icago . C le v e lan d . C in c in n a t i ,  S t. L o u is  ¡N a tio n a l-  
ISoaton L e a d  C o.. B o s to n ; Jo h n  T . L ew is  & B ro s. C o .. 
P h ila d e lp h ia ;  N a tio n a l L e a d  & O il Co. .P i t t s b u r g h  ¡G e o rg ia  
L e a d  W ork s. A t la n ta ;  A m eric an  L e a d  C o rp .. In d ia n a p o l is ;  
M as te r M e ta ls . In c .. C le v e la n d ; T h e  C a n a d a  M e ta l C o.. 
L td . . T oron to . M o n tre a l, W in n ip e g , V ancouver.



H o w  T o G e t O p er a to r s
(C ontinued fro m  Page  62)

chased fo r tra in in g  purposes. G en­
e ra lly  it is best to purchase  new 
w elding equipm ent fo r  p la n t o p era­
tions w ith  the  d isplaced g e a r  going 
in to  the  w elding school. G re a te r  effi­
ciency in the  m ain  p la n t m ay  be en ­
joyed w hile the w elding school will 
function  ju s t as well w ith  the  used 
m achinery .

B oth a rc  and  gas equipm ent 
should be placed w ith  due reg a rd  fo r 
convenience of both in s tru c to r  and 
s tuden ts. T here  should be a  pow er 
saw  fo r  exam in ing  section of welds. 
A pow er g rin d er is necessary  to 
polish the  cut su rfaces fo r a subse­
quen t etch.

As to details of the  w elding course, 
severa l lead ing  supp liers  of elec­
trodes and gases have excellen t in­
s truc tion  m anuals. B ut m ost m an ­
uals w ill be too extensive. The in ­
s tru c to r  should choose those lessons 
and  exercises th a t  ap p e a r m ost su it­
able. F o r sim plicity , som e com ­
panies w rite  th e ir  own m anuals 
d raw in g  upon ex isting  booklets fo r 
a guide. This concen tra tes the  s tudy  
on ju s t th a t  m a te ria l deem ed essen­
tia l to  th e  specific p ro g ra m  outlined.

Must. Follow  T ra in ing  P a tte rn
M edium th icknesses of from  U to 

'/¿-inch seem  easiest to w eld so m ost 
exercises call fo r  '4 -inch m ateria l. 
T hese gages provide enough m a te ­
ria l to avoid a  too rap id  burn- 
th rough  w hile they  a re  th in  enough 
to teach  the elem ents of p e n e tra ­
tion and build-up w ithou t using  too 
m uch m a teria l.

D efinite tra in in g  p a tte rn s  should 
be followed. N ever allow  a student 
to tra c e  an  ir re g u la r  p a tte rn  across 
th e  su rface  of his te s t m ateria l. 
W hile th e  w aste  of m eta l th a t  ac­
com panies th is d ila to ry  behavior is 
sham efu l enough, the  s tu d en t fails 
to  acqu ire  the  d irection  of purpose 
so valuab le  in w elding w ork. M any 
tim es a  seem ingly  slow  w elder has 
developed such a keen sense of di­
rec tive  effort th a t  he saves every  
m otion fo r a specific accom plish­
m ent, so gets m ore done. T h a t is an 
im p o rtan t ch a rac te ris tic  w o rth  con­
siderab le  effort to instill in  a tra inee .

T he second m ost difficult type of 
w elding is sheet m etal w ork. T ra in ­
ing in lig h t gages should follow  th a t 
in the  m edium  gages.

No doubt h a rd e s t w elding is on 
heavy  p la te  fo r e te rn a l vig ilance is 
necessary  w hile continu ing  to go 
th ro u g h  the  sam e m otions hour 
a f te r  hour. H ea t adds to th e  d is­
com fort of a m onotonous, repe titive  
m aneuver. Yet the  w elder m ust 
w atch  a rc  and slag  w ith  the  u tm ost 
ca re  w hile fo llow ing an  exacting  
w eld sequence to  avoid crack ing . All 
these  fac to rs  m u st be explained d u r­
ing  exercises and discussion periods.

Seven ab ilities a re  expected of the

The order of the day is OUTPUT1.
More men — more tools — more efficiency! 

Industry has no time today for the slowing drag o f Heat-Fag.
Yet, as the tempo of production speeds up, this unseen dan­
ger increases. As workers sweat, vitally needed salt is lost 
from their bodies. Unless promptly replaced, this salt loss 
results in increased fatigue, more mistakes, a general slowing  
up. In extreme cases it can cause cramps and heat sickness.
The defense against HEAT-FAG is simple and inexpensive. 
Provide Morton’s salt tablets in sanitary dispensers at all 
drinking fountains so workers can help themselves. Employes 
welcome this contribution to their comfort and welfare. Man­
agement finds it pays big dividends in increased efficiency.

D ISPE N SE R S
5 00  Ta b le t  s ize

S3 25
1000 T a b le t  s ize

S400

T A BLETS
C ase o f 9000  
10 g ra in  sa lt 

tab le ts

Place Morton Dispensers At 
All Drinking Fountains

Morton’s modern dispensers deliver salt 
tablets, one at a time, quickly, cleanly, 
and without crushing or waste. Sanitary, 
easily filled—durable and dependable.
Morton’s salt tablets contain the most 
highly refined salt, pressed into con­
venient tablet form, easy to take with a 
drink of water. They dissolve in less 
than 40 seconds after swallowing.
Order direct from this ad, or from your 
distributor . . .  a small investment that 
pays big returns.

C om binotion  Sa lt-  
D extrose Tab le ts  

per case

S315

MORTON SALT COMPANY
C H I C A G O ,  I L L I N O I S
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" N o  s m e l l , n o i s e ,  j o l t ,  e t c . . . "

A le a d e r  in  th e  advancem ent o f  g r in d in g .  
Carborundum now s u p p l ie s  a b r a s iv e  p ro d ­
u c t s  f o r  o b ta in in g  f i n i s h e s  o f  u n b e l ie v a b le  
a c c u ra c y . W hether you a r e  in  a  m ass p ro ­
d u c t io n  in d u s t r y  o r  n o t ,  you w i l l  f in d  i t  
p r o f i t a b l e  to  u se  Carborundum e n g in e e r in g  
s e r v i c e .  The Carborundum Company, N iag a ra  
F a l l s ,  New York.

The u se  o f man-made a b r a s iv e s  made i t  p o s s ib le  
to  f i n i s h  p a r t s  to  u n ifo rm ly  c lo s e  l i m i t s  o f 
ac c u ra c y . In te r c h a n g e a b le  c r a n k s h a f t s ,  cams, 
c y l in d e r s ,  p i s t o n s ,  g e a r s  co u ld  be p roduced  
in  q u a n t i ty  f o r  i n s t a n t  as sem b ly . B e t t e r -  
b u i l t  c a r s  became a v a i l a b l e  a t  new low p r i c e s .  
And th e  same mass p ro d u c tio n  m ethods e x ten d e d  
to  o th e r  p ro d u c ts  have h e lp e d  b r in g  u s a new 
s ta n d a rd  o f  l i v i n g .

C a rb o ru n d u m  I* a  rcK in te rcd  tra d e -m a rk  o f  and  Indi­
ca te*  m a n u fa c tu re  by T h e  C arb o ru n d u m  C om pany .

" P o s i t iv e ly  th e  m ost p e r f e c t  
m achine on th e  m ark e t"  was 
th e  m a n u f a c tu r e r 's  d e s c r ip ­
t io n  o f  t h i s  h o r s e l e s s  c a r ­
r ia g e  in  1900. And o n ly  th e  
r i c h  co u ld  a f f o r d  such  p e r ­
f e c t io n .  P a r t s  w ere f in i s h e d  
by h an d . I n te r c h a n g e a b i l i t y  
o f p a r t s  was u n h ea rd  o f .  Then 
came man-made a b r a s iv e s  such  
a s  "C arborundum ", and l a t e r  
" A lo x i te " ,  to  h e lp  b r in g  ab o u t 
th e  mass p ro d u c tio n  t h a t  h a s  
made a v a i l a b l e  to  everybody  
th a t  m ira c le  o f t r a n s p o r t a t i o n -  

•  th e  modern A m erican c a r .
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HEPARD NILES
CRANE & HOIST CORP

C O M P L E T E  
L IN E  OF  

C R A N E S  & 
H O IS T S

finished g rad u a te : The ab ility  to se­
lect the  proper size and type of elec­
trode; to control the  m olten  pool by 
observing the s lag ; to ad ju s t his m a­
chine to the correct se ttin g  by 
“feel” ; to recognize th e  causes and 
correction of trapped  slag, undercut, 
overlap and inadequate pene tra tion ; 
to m ake p roper s ta r ts  and stops; to 
read b lueprin ts; and to do sim ple 
shop m athem atics.

No one should a ttem p t to es tab ­
lish an  industria l w elding school 
w ithout a w ritten  p lan  w ith  a  speci­
fic goal such as these  seven points.

T he ab ility  to select th e  p roper 
size and type of electrode should be 
ta u g h t from  th e  very  beginning and

the tra in ee  should le a rn  to  re ly  upon 
his ju d g m en t as only a  few  p lan ts  
designate  electrode types and  sizes 
on th e ir  di'aw ings. F rom  th e  type  of 
product the  s tuden t can  be ta u g h t to  
choose th e  r ig h t type  of electrode. 
W ith  m uch w ork  positioned now a­
days, the  type choice is sim plified. 
Thickness of base m eta l an d  jo in t 
design w ill d ic ta te  electrode size. 
The electrode m u st be sm all enough 
to allow  the w elder to  contro l his 
deposit in the  groove. On o th e r  types 
of w ork  th e  electrode m u st be sm all 
enough to allow  contro l of th e  pool 
w ithou t bu rn ing  a  hole in th e  base 
m etal. And a la rg e  enough electrode 
m ust be used to  keep our production

ra te s  a t  a h igh  point. T he s tuden t 
m ust le a rn  to  ev a lu a te  these  fac to rs  
p roperly  in choosing an  electrode 
size.

The ab ility  to  con tro l the  m olten  
pool by  observ ing  th e  s lag  is of u t­
m ost im poi'tance. An experienced 
o p e ra to r  w ill tu rn  o u t a  finished 
w eld by  w atch in g  th e  s la g  a lone so 
th e  le a rn e r  should  quickly  le a rn  its 
story .

T he ab ility  to  se t th e  w elding 
m ach ine co rrec tly  by “fee l” is a 
com bination  of m an y  fa c to rs : The 
sound of th e  a rc  is one; th e  a p p e a r­
ance of the  s la g  is a n o th e r; th e  fluid­
ity  of the  m olten  pool is y e t a  th ii’d, 
and  th e re  a re  o thers.

A fo u rth  goal is the  ab ility  to 
recognize th e  causes and  correction  
of trap p e d  slag , undercu t, overlap  
and  in ad eq u a te  pen e tra tio n .

T he fifth  point, th e  ab ility  to 
m ake  p ro p er s ta r t s  an d  stops, is 
o ften  obscured by  lack  of recogni­
tion. W ith  co rrec t technique, the 
s ta r t in g  point is every  b it as sound 
as th e  body of th e  weld. W here  the 
a rc  is stopped, co rrec t w ith d raw a l 
of th e  arc , depending  upon th e  type 
of electrode, w ill produce a sound 
c ra te r .

T he ab ility  to  rea d  and  follow 
b lu ep rin ts  as w ell as an  u n d e rs ta n d ­
ing  of shop m a th em atics  round  out 
th e  objectives.

W here  a  p la n t w eld ing  school be­
com es necessary , give it proper 
th o u g h t an d  p lan n in g  a long  the 
lines suggested  in th is  a rtic le . Much 
flexibility  is possible, w hile  ade­
quacy  m u st n o t be d isreg a rd ed  for 
has te , even in th e  p re se n t em er­
gency.

A w elding ap p ren tice  tra in in g  
p lan  such as w ill be described in the 
th ird  a rtic le  in th is  series involves 
a lm o st no fo rm a l instruc tion . A fter 
a  few  hours of p re lim in a ry  instruc­
tion, th e  ap p re n tice  begins to  earn  
h is w ay  by doing sim ple tack in g  and 
w eld ing  on production  w ork . W here 
such a  p lan  is feasib le , qu ickest re­
sponse to  tra in in g  w ill be obtained. 
A bout th e  on ly  lim ita tio n  placed 
upon th e  ap p ren tice  tra in in g  pro­
cedure is th e  type  of w eld ing  done 
in som e p lan ts . F o r  th is  schem e to 
w ork  w ell, th e re  m u st be many 
sim ple w eld ing  op era tio n s fo r  the 
beg inners to  p erfo rm . T his problem 
w ill be taken  up nex t week.

W a te r p r o o f  C o m p o u n d  
P r o te c t s  M a s o n r y
B A new  liquid-type w aterproofing 
com pound fo r  m ason ry , called Hy- 
drozo, is announced  by Hydrozo 
P roduc ts  Co., 2725 K endall avenue, 
M adison, W is. I t  consists of a 
colorless sy n th e tic  m in e ra l gum 
reduced w ith  a vo la tile  to  form  a 
liquid com pound. A pplied by brush 
o r sp ray , th e  p ro d u ct is colorless 

j and p en e tra te s  th e  pores of the 
m ason ry  to a  dep th  of % to  %-ineh.

• Welded Box Girder Crane equipped u'ith Shepard Xilcs 
5-Speed Push Button Control for hoist, trolley and bridge 
motors,

•  33 S h e p a r d s  sp e e d  a s s e m b ly  fo r  th is  
m a c h in e  to o l  m a n u f a c t u r e r .  H e r e  a g a in  
S h e p a r d  N ile s  p la n n e d  lo a d -h a n d l in g  is  
p a y in g  d iv id e n d s .  E v e ry  p r o c e s s  t h a t  
n e e d s  a  l i f t  i s  s e r v e d  b y  a S h e p a r d  N ile s  
c r a n e  o r  h o is t — p r o d u c t io n  m o v e s  s w if t ly  
a n d  s u r e ly , w i t h  n e v e r  a h i t c h  or  a  h a l t .
A ll a lo n g  th e  p r o d u c t io n  l in e — w h e r e v e r  
y o u  n e e d  a  l i f t — th e r e 's  a  S h e p a r d  N ile s  c r a n e  or  h o is t  o f  th e  e x a c t  
ty p e  a n d  c a p a c ity  fo r  t h e  j o b .

3 5 8  S C H U Y L E R  A V E N U E . . .  M O N T O U R  F A L L S ,  N . Y .
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T h is  C u rtis  H y d ra u lic  L if t in g  C y lin d e r  in s ta lle d  in  th e  S t. L o u is  
p la n t  o f  th e  O rc h a rd  P ap e r C o m p an y  is used in  feed in g  a  press 
w i th  la rg e  sh ee ts  o f  c a rd b o a rd , c o m p o s it io n  b o a rd , im ita tio n  
le a th e r , e tc . T h e  p la tfo rm  is e le v a te d  a t  in te rv a ls  as th e  shee ts  
are  ta k e n  o ff  th e  s ta c k  and  fed  in to  th e  press b y  th e  p ressm an .

T h u s  sh ee ts  a re  a lw a y s  a t  a  c o n v e n ie n t lev e l, w i th o u t  s to o p in g . 
M o re  sh ee ts  p e r  h o u r  can  be h a n d le d  an d  w i th  m u c h  less fa tig u e .

I f  y o u r p la n t  o r  fa c to r) ' has a m a te r ia l h a n d l in g  p ro b lem  —  in 
feed ing  m ach in e s , lo a d in g  o r u n lo a d in g  tru c k s , m o v in g  an y  m a­
te r ia l to  d iffe ren t lev e ls , y o u ’ll  find th a t  y o u , to o , can  d o  th is  
ty p e  o f  w o rk , fa s te r , b e tte r ,  w i th  less m an u a l e ffo rt an d  a t  a  
lo w e r c o s t —  w i th  C u rtis  H y d ra u lic  L if t in g  C y lin d e rs .

H u n d red s  o f  m an u fac tu re rs  are in c rea s in g  p ro d u c tio n , y e t  c u t­
t in g  costs w i th  C u rtis  H y d ra u lic  L if t in g  C y lin d e rs  in  a w id e  ran g e  
o f  uses. Send th e  c o u p o n  fo r d e ta ile d  in fo rm a tio n  a n d  free b u lle ­
tin  o n  “ H o w  A ir P o w e r Is B eing  U sed in  Y o u r  In d u s try .”

CURTIS PN E U M A TIC  M A C H IN E R Y  D IV IS IO N
o f  C urtis M a n u fa c tu rin g  C o m p a n y

ST. LOUIS  •  NEW Y O R K  •  C H IC A G O  V  SA N  FR A N C IS C O  •  PORTLAN D

C u r t i s  m a n u f a c t u r i n g  C o m p a n y ,  1996 K ieM en  Ave., St. L ouis, M o.

Name............................................................................................
Please send me book­
let, "H ow Air Is F irm ................................................................................................
Being Used in Your £trcct 
Industry.”

C ity ...................................................... S ta te ................................

U se s  S tr o b o s c o p e  T o  
S o lv e  C o n v e y in g  A c t io n s
S  D eterm ination  of the m ost effi­
cient speeds and  s tro k es  fo r con­
veying various bulk  m a te ria ls  is 
accom plished by use of a  strobo ­
scope in te s tin g  v ib ra tin g  convey­
ors, sc reens and  packers in the 
p lan t of the  A jax  F lexible Coupling 
Co., W estfield, N. Y.

A ccording to  the  com pany, s tro b ­
oscopic observation  and te stin g  
have been responsibe fo r  develop­
ing accu ra te  perfo rm ance  curves 
based on w eigh ts and sizes of 
m ateria ls.

By stroboscopic “freez ing” of the 
action as well as  reduction  of the  
travel to  slow  m otion, it has been 
possible to  d eterm ine the  m ost 
effective speed and  s tro k e  to  obtain  
m axim um  capacity  and  flow. This 
m ethod has proved helpfu l in gov­
ern ing  stra tifica tion  in screen ing  
and conveying operations.

In  addition  to the  s tudy  of m a­
terials, th e  actions and reactions 
of various w ork ing  p a r ts  of the 
m achine show  up any  unexpected 
or concentra ted  stresses, aid ing  the 
design eng ineer in secu ring  sm ooth­
e r  action and  e lim inating  points of 
fatigue.

A nother application  in w hich th is  
m ethod of analyzing  h as proved 
valuable is in the handling  of f ra g ­
ile m a te ria ls  w here  b reakage is a 
serious problem .

M e ta llu r g y  a s  A p p lied  
T o E n g in e e r in g  W ork
IB M odern M eta llurgy fo r  E ng i­
neers, by F ra n k  T. Sisco; cloth, 426 
pages, 6 x 9  inches; published by 
P itm an  P ub lish ing  Co., New York, 
for $4.50.

The au th o r had  th ree  objectives 
in w ritin g  th is  book. F irs t  w as to 
give a broad, concise outline of 
m etallu rgy  to afford a sound u n ­
derstand ing  of the im p o rtan t ch a r­
ac teris tics of m etals. Second w as 
to sum m arize the  p resen t s ta tu s  
of m e ta llu rg y  fo r  older engineers 
who m ay have lost touch w ith  ad ­
vances in m eta llu rg ica l thought. 
The th ird  w as to  su rvey  th e  whole 
field of fe rro u s  and nonferrous 
m etallu rgy , w ith  especial a tten tion  
to s tru c tu re  and  p roperties, fo r 
the benefit of those w ho have not 
had a b road fun d am en ta l tra in ing .

Safety, durab ility , u tility  and 
econom ical construc tion  hinge ex­
tensively on variab les in h e ren t in 
m an u fac tu re  and  tre a tm e n t of m et­
als and alloys d iscussed here and 
th e ir  significance is read ily  ap p a r­
ent. T his volum e au th o rita tiv e ly  
and clearly  tre a ts  th e  engineering  
p roperties of m etallic m ateria ls , 
variab les affecting  them  and the 
im portance of these  variab les. The 
rela tion  betw een constitu tion  and

CURTIS Hydraulic 
Lifting Cyl inders

O F F E R
Low first cost

I n e x p e n s i v e  o p e r a t i o n  

a n d  m a i n t e n a n c e

U se of shop air lines
of electric current

Instant, 
accurate control

C a p a c i t i e s

up to 17 tons

Safely o il locked  
at all heights

Quick, 
easy installation

I N C R E A S E  O U T P U T . . .  

R E D U C E  W O R K E R  F A T I G U E
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PENOLA LUBRICANTS
Penóla Inc., Pittsburgh, Pa. 

(Formerly Pennsylvania lubricating Co.) 
New York • Chicago • Detroit • St. Louis

steel selector, the  new  m anual re ­
ta in s  all the  m a te ria l in th e  old, 
rev ised  w ith  la te s t resea rch  data  
and too lm ak ing  practice . This sec­
tion con tains instruc tions fo r  using 
the m atched  se t m ethod and  descrip ­
tions of the  n ine C arp en te r m atched 
tool steels, valuab le  d a ta  and  in­
fo rm a tio n  of speeds of h e a tin g  for 
harden ing , len g th s of tim e to  reach 
d raw in g  te m p era tu re s , fu rn ace  a t ­
m ospheres, etc. T he en tire  m anual 
now con tains 159 pages an d  is ob­
ta in ab le  th ro u g h  an y  com pany rep ­
resen ta tive .

S e e k s  A p p ro v a l o f  
R e v is io n  o n  H a c k  S a w s
13 P roposed revision of sim plified 
practice recom m endation  R90-3S, 
“Hack-Saw  Blades,” is now  in the 
hands of in d u stry  and  o th e r  in te r­
es ts  fo r consideration  and  approval, 
according to the N ational Bureau 
of S tandards, W ashington . The 
orig inal d ra f t of th is  recom m enda­
tion, w hich becam e effective Ju ly  1, 
1928, w as lim ited  to standard  
tu n g sten  and  carbon blades. In 
the 1929 revision, the  scope of the 
recom m endation  w as en larged  to 
include high-speed blades. T he last 
revision, effected in 1936, included 
special-alloy blades.

T he one now proposed increases 
the scope of th e  recom m endation 
s till fu r th e r  by the  addition  of 
schedules of stock sizes fo r coarse- 
too th  blades. By reason  of the 
changes th a t  have taken  place in 
the  dem and fo r d ifferen t sizes and 
types of blades since 1936, it is pro­
posed to drop 17 of the  stock varie­
ties then  listed and  add 6 new 
ones, m ak in g  a  n e t production  of 11 
item s from  the  1936 schedule.

F o l l o w i n g  a p p r o v a l  o f  p r o d u c e r s ,  
d i s t r i b u t o r s ,  u s e r s  a n d  o t h e r s  i n ­
t e r e s t e d ,  t h e  r e v i s e d  r e c o m m e n d a ­
t i o n  w i l l  r e m a i n  i n  e f f e c t  u n t i l  i t  is  
a g a i n  r e v i s e d  b y  t h e  S t a n d i n g  C o m ­
m i t t e e  o f  t h e  i n d u s t r y .  M im e o ­
g r a p h e d  c o p i e s  o f  t h e  p r o p o s e d  r e ­
v i s i o n  m a y  b e  o b t a i n e d  f r e e  f r o m  
t h e  D i v i s i o n  o f  S i m p l i f i e d  P r a c t i c e .

S t a t i s t ic s  o f  M e ta ls
HI M etal S ta tis tic s , cloth, 704 pages, 
4 x 6  inches; published by American 
M etal M arke t, N ew  York, for $2-

T he th ir ty -fo u rth  an n u a l edition, 
th is volum e has been en larged  and 
refined, p resen tin g  a  w ealth  of in­
fo rm ation  on fe rro u s  and nonfer- 
rous m etals  and  m iscellaneous eco­
nom ic sub jects.

A dditions in the  iron  and  steel 
section include s ta tis tic s  of continu­
ous ho t sh ee t m ills, w eekly and 
m onth ly  production  of steel ingots 
since 1917 and  s ta tis tic s  on tung­
sten . In  the  m eta ls  section  are in­
cluded s ta tis tic s  of copper and brass 
m ill fab rica to rs  and o th e r new ma­
terial.

s tru c tu re  of m ateria ls  and p ro p er­
ties is briefly show n in an  ele­
m en tary  discussion of fundam ental 
m odern concepts of physical m e ta l­
lurgy.

The volum e is of value to m e­
chanical engineers, civil engineers, 
m ining engineers, m e ta llu rg is ts  and 
in stru c to rs  and s tuden ts of engi­
neering.

A n n o u n c e s  N ew  T o o l 
In d e x ; S te e l  S e le c to r
■  Equipped w ith  the  new 96-page 
preference tool index and steel se­
lector issued recen tly  by C arp en te r 
S teel Co., Reading, Pa., experienced

too lm akers should be ab le to locate 
easily  th e  recom m ended steel fo r 
an y  s ta n d a rd  tool w ith in  a m inute 
or two.

T he index and steel selector, an 
addition  to  th e  com pany’s “M atched 
Tool S teel M anual,” a lp h ab e tica lly  
thum b-indexes a ll types of tools and  
dies in g en e ra l use. T he various 
conditions each  type of die o r tool 
m ay  m eet in fab rica tion , h ea t t r e a t­
m en t and  service a re  analyzed  and 
specific tool steels recom m ended to 
m eet each se t of possible conditions. 
T he se lector w as developed a t the  
req u est of too lm akers and  w ith  
th e ir  ac tive collaboration .

In  addition  to the  tool index and

TODAY mills must produce at 
top speed—with no time out 
to repair friction damage! For 

STEEL is the back-bone of the 
whole Defense Program.

Fewer passes and deeper drafts, 
necessary for top-speed steel pro­
duction, put a terrific heat and 
pressure load on §10,000 roll-neck 
bearings. And to forestall costly 
metal-to-metal contact, most of 
America’s continuous hot strip and 
four-high m ills depend on the 
same Penóla lubricants that have 
seen them through for years.

Penóla supplies more friction- 
fighting lubricants for the steel 
industry than any other company 
in the world. That’s a vote of con­
fidence of which we’re justly 
proud. Penóla engineers are ready 
to help you banish friction. Call 
for one of them today!

FOR RAPID-FIRE 
PRODUCTION 

Steel picks PENOLA!
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N on-D efense Steel Users

F ind Supply M ore Acute

M a n y  have ex h a u s ted  inventor ies  o n  which  

t h e y  l ived f o r  six m o n th s .  Producers  
ever s t r ic te r  in honoring  p r io r i t y  ratings .

M A R K E T U
T A B L O I D
¿ D e m a n d

Orders in June were sn a lle  
a welcome development.

p r i c e d
Freezing keeps most mark 
strictly under control.

P r o d u c t i o n
Down  6  points to 9 3  % per ct

K V O LUM E of s tee l o rd ers  has  fa llen  off w ith  g re a t­
e s t ra p id ity  in  sev era l m on ths. F o r  th e  m a jo r ity  of 
com panies Ju n e  sa les  w ere m uch  below those  of M ay 
and  o ften  w ere th e  sm a lle s t fo r  th e  y ea r  to  date. 
T his is due to  m ore d ra s tic  she lv ing  of nondefense 
inquiries, to  th e  v o lu n ta ry  ab an d o n m en t of p ro jec ts  
by m an y  c iv ilians because of know n fu til i ty  o f g e t­
tin g  m a te r ia ls  an d  to  th e  fa c t th a t  som e p roducers 
s till re fu se  to  sell fo r  1942 delivery.

The a g g re g a te  of defense o rd e rs  is ho ld ing  its  own 
and  p e rh a p s  inc reasing , th o u g h  th e re  is less evidence 
of ce rta in  la rg e  tonnages, such  as sh ip  p la tes , w hich 
figured in  a  flu rry  of b u y in g  a few  w eeks ago. I t  is 
recognized th a t  th e  firs t ph ase  of defense, the  se ttin g  
up of bu ild ings an d  equ ipp ing  w ith  m ach inery , is abou t 
com pleted, w ith  th e  n ex t phase, buy ing  of m a te ria ls  
fo r  m ass p roduction , now  dom inan t.

N ondefense use rs , w ho have been liv ing  off inven­
to rie s  w hich  th e y  h ad  b u ilt up fo r  th e  p a s t six  m onths, 
have ab o u t e x h a u s te d  th em  in m any  cases and  a re  
m ore f ra n tic  fo r  stee l an d  m u s t depend on c u rre n t 
sh ip m en ts  fro m  m ills. M ore p rev a len t an d  s tr ic te r  
p r io ritie s  also  h an d icap  civ ilians. Som e p roducers a re  
being forced  to  exerc ise  w h a t th ey  call “p rio ritie s  on 
p r io ritie s ,” ap p o rtio n in g  stee l am ong  ho lders o f the  
sam e p r io r i ty  ra tin g s , a specific exam ple  being a steel 
p roducer o rd ered  to  supp ly  an  a i rc ra f t  eng ine m ak er 
and  an  a irp la n e  bu ilder, bo th  w ith  A -l-a  ra tin g s , but 
h av in g  n o t enough  stee l to  supp ly  bo th  com pletely.

T h is b ears  ou t th e  f re q u e n t w arn in g  th a t  too  p rev a ­
len t p r io ritie s  w ill d e fe a t the  purpose fo r  w hich they  
w ere issued, th o u g h  a p p a re n tly  no b e tte r  sy stem  h as  
been devised. One p ro m in en t s te e lm ak e r no tes th a t  
am ong  h ig h  ra tin g s  A -l-a  an d  A -l-b  su b m itte d  to  
h im  th e y  a re  ab o u t equa lly  divided. M uch stee l fo r  
the  M aritim e C om m ission is said , su rp ris in g ly , to  c a r ­
ry  on ly  an  A -l-c . R a ilro ad s  have  been assigned  gen ­
e ra lly  an  A-3 ra tin g  w ith  p u rch a s in g  brisk .

P ro d u cers  a re  m uch  s tr ic te r  th a n  a  m o n th  ago  in  
th e ir  h an d lin g  of p r io r i ty  ra tin g s . F irs t ,  th e y  will 
n o t ho n o r an  in q u iry  u n til th e  ce rtifica te  o r  pho to ­
s ta tic  copy is  defin itely  exh ib ited . Secondly, th e  c e r ­
tifica te  m u s t c a r ry  a  fa ir ly  a c cu ra te  and  specific de­
sc rip tio n  o f th e  s tee l w an ted . T h ird ly , th e y  w ill no 
lo n g e r allow  nondefense  to n n ag es to  ride  along  u n d er

th e  um bre lla  of p rio ritie s , a consum er fo rm e rly  o ften  
g e ttin g  m ore to n n ag e  th a n  needed fo r  defense.

B ecause of th e  red  tap e  involved som e consum ers, 
en title d  to  h igh  p r io r i ty  ra tin g s , have  no t b o th e red  to  
ob ta in  them , th o u g h  ad m it th a t  th e y  a re  now p ra c ­
tica lly  com pelled to  do so. One m a n u fa c tu re r  need ­
ing  specia l p la tes  req u ired  58 sh e e ts  of p ap e r fo r  th e  
app lica tio n  an d  30 days fo r  ap p ro v a l fro m  OPM. The 
p la te s  w ere delivered  qu ick ly  th e re a f te r .  A  m aker 
o f av ia tio n  gaso line ta n k s  h as  ignored  ask in g  fo r  p r i­
o r ity  ra tin g s  to  da te , h av ing  been supplied  v o lu n ta rily . 
One sp ec ia lty  stee l m a k e r re p o rts  95 to  100 per cen t 
o f sa les on p rio ritie s .

Severa l in ju s tic es  a re  n a tu ra l in th e  p re se n t d if­
ficult em ergency . T hus s tru c tu ra l  fa b r ic a to rs  a re  
o ften  req u ired  by  th e ir  p la in  stee l supp lie rs  to  show  
p r io ri ty  ra tin g s , w here  p u rc h a se rs  of th e  fa b rica te d  
an d  erec ted  m a te r ia l possess no such  certifica tes . 
W arehouse d is tr ib u to rs  com plain , n o t on ly  of sh ipp ing  
o u t steel on p rio ritie s  an d  being  unable to  g e t p r i ­
o r itie s  to  rep len ish , b u t h a v in g  to  fu rn ish  defense 
agencies on a m ill to n n ag e  basis.

Ju n e  p ig  iron  p roduction  w as 4,551,040 tons, o r 
151,701 to n s daily , a s  a g a in s t 4,596,113 tons, o r  148,- 
262 tons d a ily  fo r M ay. T he d a ily  r a te  w as w ith in  6 
to n s  of th e  all-tim e reco rd  in  M arch, 1941. A verage 
o p e ra tin g  ra te  w as 96.3 p e r  ce n t o f capac ity , up  2.2 
po in ts  an d  equal to  M arch, th e  h ig h  fo r  th e  year. 
A n e t gain  of 5 fu rn a ce s  b ro u g h t 211 in b last.

A utom obile  p roduction  fo r  th e  w eek ended  Ju ly  
5 w as scheduled  fo r  96,457 u n its , dow n 31,469 fo r  
th e  week, co m p arin g  w ith  51,975 in th e  like w eek 
of 1940.

B ecause of th e  ho liday  th e  s tee l o p e ra tin g  r a te  la s t  
w eek dropped  6 p o in ts  to  93 Vi p e r  cen t. D eclines took  
place as  fo llow s: B uffalo 15 p o in ts  to  75% , e a s te rn
P en n sy lv an ia  5 po in ts  to  92, D e tro it 13 p o in ts  to 
83, B irm in g h am  5 po in ts to  90, C leveland 5%  p o in ts  
to  92% , C inc inna ti 9%  p o in ts  to  81% , C hicago 7 p o in ts  
to  95% , New E n g la n d  10 p o in ts  to  90, P ittsb u rg h  
2 % p o in ts  to  97 % an d  Y oungstow n 8 p o in ts  to  90. S t. 
L ou is w’a s  sam e a t  98, W heeling  up 3 to  87.

S t e e l ’s  t h r e e  c o m p o s i t e  p r i c e  g r o u p s  f o r  l a s t  w e e k  

w e r e  u n c h a n g e d :  i r o n  a n d  s t e e l  a t  $38.15, f i n i s h e d  

s t e e l  a t  $56.60 a n d  s t e e l w o r k s  s c r a p  a t  $19.16.
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Ju ly  5 Ju n e  28 Ju n e  21
Iro n  and Steel . . . .  838.15 $38.15 $38.15
F inished Steel . . . .  56.60 56.60 56.60
S teelw orks S c r a p . . 19.16 19.16 19.16

One 
M onth  Ago 
June , 1941 

$38.15 
56.60 
19.16

T hree 
M onths Ago 
A pril, 1941 

$38.15 
56.60 
19.16

One 
Y ear Ago 

Ju ly , 1940 
$37.63 

56.60 
18.56

F ive 
Y ears Ago 
Ju ly , 1936 

$33.49 
53.40 
12.89

Iron and S teel Com posite:— P ig  Iron, scrap, b ille ts , sh ee t b a rs, w ire rods, tin p late , w ire, sh eets , p lates, shapes, bars, b lack  
pipe, rails, a lloy  stee l, hot strip, and ca st Iron pipe a t  rep resen ta tiv e  centers. F in ished  S teel C om posite:— P lates, shapes, bars, 
hot strip, nails, tin  p late, pipe. S tee lw ork s Scrap Com posite:— H eavy  m eltin g  stee l and com pressed sh eets .

C O M P A R I S O N  O F  P R I C E S
Representative Market Figures for Current Week; Average for Last Month, Three Months and One Year Ago
Finished Material J u ly  5, 

1941
June
1941

April
1941

Ju ly
1940

Steel bars, P ittsburgh .................. 2.15c 2.15c 2.15c 2.15c
Steel bars, C h ic a g o ........................... 2.15 2.15 2.15 2.15
Steel bars, P hiladelphia  ................ 2.47 2.47 2.47 2.47
Iron bars, C h ic a g o ............................. 2.25 2.25 2.25 2.25
Shapes, P ittsburgh  ........................... 2.10 2.10 2.10 2.10
Shapes, P hiladelph ia  ....................... 2.215 2.215 2.215 2.215
Shapes, Chicago ................................ 2.10 2.10 2.10 2.10
P lates, P it t s b u r g h ............................. 2.10 2.10 2.10 2.10
P lates, P hiladelph ia  ......................... 2.15 2.15 2.21 2.15
P lates, C hicago .................................. 2.10 2.10 2.10 2.10
S heets, hot-rolled , P it t sb u r g h ... 2.10 2.10 2.10 2.10
S heets, cold-rolled, P it t sb u r g h ... 3.05 3.05 3.05 3.05
S heets, No. 24 galv., P ittsb u rgh . 3.50 3.50 3.50 3.50
S heets, hot-rolled , Gary .............. 2.10 2.10 2.10 2.10
Sheets, cold-rolled, Gary .............. 3.05 3.05 3.05 3.05
Sheets, No. 24 galv . G a r y .............. 3.50 3.50 3.50 3.50
B right bess., basic wire, P it t s . . . 2.60 2.60 2.60 2.60
Tin plate, per base box, P itts . . . $5.00 $5.00 $5.00 $5.00
W ire nails, P ittsburgh  .................. 2.55 2.55 2.55 2.55

Semifinished Material
Sheet bars, P ittsburgh , C hicago. $34.00 $34.00 $34.00 $34.00
Slabs, P ittsburgh , C hicago . . . . 34.00 34.00 34.00 34.00
R erolling b illets, P ittsb u rgh  . . . 34.00 34.00 34.00 34.00
W ire rods No. 5 to & -tnch, p u ts . 2.00 2.00 2.00 2.00

Pig Iron Ju ly  5, 
1941

June
1941

April
1941

Ju ly
1940

B essem er, del. P ittsb u rgh  .............. $25.34 $25.34 $25.34 $24.34
B asic, V a l l e y ......................................... 23.50 23.50 23.50 22.50
B asic, eastern , del. P h ilad elp h ia . 25.34 25.34 25.34 24.34
No. 2 fdry., del. Pgh„ N.&S. Sides 24.69 24.69 24.69 23.69
No. 2 foundry, C h ic a g o .................. 24.00 24.22 24.22 23.00
Southern  No. 2, B irm ingham . . . . 20.38 20.38 20.38 19.38
Southern  No. 2, del. C incinnati . 24.06 24.06 24.06 23.06
No. 2X, del. P h lla . (differ, a v . ) . . 26.215 26.215 26.215 25.215
M alleable, V a lley  .............................. 24.00 24.00 24.00 23.00
M alleable, C hicago ........................... 24.00 24.00 24.00 23.00
Lake Sup., charcoal, del. C hicago 31.34 31.34 30.34 30.34
Gray forge, del. P ittsb u r g h ......... 24.19 24.19 24.19 23.17
F errom anganese, del. P ittsburgh 125.33 125.33 125.33 125.33

Scrap
H eavy  m eltin g  stee l, P it t s . . .
H eavy  m elt, stee l, No. 2, E. Pa  
H eavy  m eltin g  steel, C hicago.
R a lls tor rolling , C hicago . . .
No. 1 C ast, C h ic a g o .......................

Coke
C onnellsv llle , furnace, o v e n s . . . .  56.25 $6.25 55.50 54.75
C onnellsv llle , foundry, o v e n s . . . .  7.25 7.25 6.00 5.75
Chicago, by-product fdry., d e l . . .  12.25 12.25 11.85 11.25

$20.00 $20.00 $20.20 $19.55
17.75 17.75 18.00 17.50
18.75 18.75 18.80 17.45
22.25 22.25 22.65 21.65
20.00 21.50 22.31 16.95

ST E E L , IR O N , R A W  M A T E R IA L , F U E L  A N D  M E T A L S  P R IC E S

E xcept w hen otherw ise designated, prices are base, f.o.b. cars.

Sheet Steel
Hot Rolled

P ittsburgh  ...........................  2.10c
C hicago, G a r y ....................  2.10c
C leveland ...........................  2.10c
D etroit, d el...........................  2.20c
B uffalo ..................................  2.10c
Sparrow s Point, Md  2.10c
N ew  York, d e l....................  2.34c
Philadelphia, d el................ 2.27c
G ranite City, 111................  2.20c
M iddletown, 0 ....................  2.10c
Y oungstow n, 0 .................... 2.10c
B irm ingham  ....................... 2.10c
Pacific Coast ports . . . .  2.65c

Cold Rolled
P ittsburgh  .........................  3.05c
Chicago, G a r y ..................... 3.05c
B uffalo ..................................  3.05c
C leveland ...........................  3.05c
D etroit, delivered .........  3.15c
P hiladelphia , d el................ 3.37c
N ew  York, d el....................  3.39c
G ranite City, 111................  3.15c
M iddletow n, 0 ....................  3.05c
Y oungstow n, 0 ....................  3.05c
Pacific C oast p o r t s   3.70c

G alvanized  No. 24
P ittsb u rgh  .........................  3.50c
C hicago, Gary ..................  3.50c
B uffalo ..................................  3.50c
Sparrow s Point, Md  3.50c
P hiladelph ia , d el................ 3.67c
N ew  York, delivered  . . . .  3.74'c
B irm ingham  .......................  3.50c
G ranite City, 111 ..............  3,60c
M iddletow n, 0 ...................  3.50c
Y oungstow n, 0 ....................  3.50c
P aclflc C oast ports .........  4.05c

Black P la te , No. 29 and L ighter
P ittsburgh  .........................  3.05c
C hicago, Gary ................... 3.05c
G ranite City, 111.................. 3.15c
L ong Ternes N o. 24 U nassorted  Steel Plate
P ittsburgh , Gary ............  3.80c
P acific C oast ..................... 4.55c

S h eets . 26.50 27.00 29.00 32.50 
H ot str ip  17.00 18.25 17.50 24.00 
Cold stp . 22.00 23.50 22.50 32.00

E nam eling S heets
No. 10 No. 20 

P ittsb u rgh  . . . .  2.75c 3.35c
Chicago, G ary. . 2.75c 3.35c
G ranite City, 111. 2.85c 3.45c
Y oungstow n, O. 2.75c 3.35c
C leveland ............  2.75c 3.35c
M iddletow n, O .. 2.75c 3.35c
Paclflc C oast . .  3.40c 4.00c

Corrosion and Heat-
Resistant Alloys

P ittsburgh  base, cents per lb. 
C hrom e-N lckel

No. No. No.
302 303 304

Bars ............ 24.00 26.00 25.00
P la tes . . . .  27.00 29.00 29.00
S h e e t s   34.00 36.00 36.00
Hot strip . . 21.50 27.00 23.50
Cold str ip . 28.00 33.00 30.00 

20% Ni.-Cr. Clad
P l a t e s ....................................... 18.00»
S h e e t s ....................................  19.00

•Annealed and pickled  
S tra igh t Chromes

No. No. No. No.
410 416 430 442

Bars . . .  18.50 19.00 19.00 22.50
P la tes . . 21.50 22.00 22.00 25.50

P ittsb u rgh  .........................  2.10c
N ew  York, d e l................2.29c-2.54c
P hilad elp h ia , d e l................  2.15c
B oston , d e liv e r e d .. .  .2.42c-2.57c
B uffalo, d elivered  ............ 2.33c
C hicago or Gary ..............  2.10c
C leveland ............................ 2.10c
Birm ingham  .......................  2.10c
C oatesv ille , P a  2.10c-2.35c
Sparrow s Point, M d..2.10c-2.35c
C laym ont, D el...............2.10c-2.35c
Y oungstow n .......................  2.10c
G ulf ports .......................... 2.45c
P aclflc C oast ports . . . .  2.65c

Steel F loor P la tes
P ittsb u rgh  .........................  3.35c
C hicago ................................  3.35c
G ulf ports ............................ 3.70c
P aclflc C oast ports . . . .  4.00c

Structural Shapes
P ittsb u rgh  .........................  2.10c
P hiladelph ia , d e l.................2.21 V4c
N ew  York, d e l..................... 2.27c
B oston, d elivered  ............  2 .4 lc
B eth lehem  .........................  2.10c
C hicago ................................  2.10c
C leveland, d el.....................  2.30c
B uffalo ..................................  2.10c
G ulf ports ............................ 2.45c
B irm ingham  .......................  2.10c
St. Louis, d e l........................  2.34c
P aclflc C oast ports . . . .  2.75c

Tin and Tem e Plate
Tin P la te , Coke (b a se  box) 

P ittsb u rgh , Gary, C hicago $5.00
G ranite City, 111....................  5.10

M fg . T erne P la te  (b a se  box) 
P ittsb u rgh , Gary, C hicago $4.30 
G ranite City, 111................... 4.40

R oofing Ternes 
P ittsburgh  base, package  112 

sheets  20 x  28 in., coating  I.C.
8 - lb .. .  $12.00 2 5 - lb ...  $16.00

1 5 - lb ...  14.00 3 0 - lb ...  17.25
2 0 - lb .. .  15.00 4 0 - lb ... 19.50

Bars
H ot-R olled  Carbon Bars 

P ittsb u rgh , Chicago, Gary, 
C leve., Blrm ., b a se  20
tons one s iz e .....................  2.15c

D etroit, d e l................................2.25c
N ew  York, d e l.......................... 2.49c
D uluth , b ase  .......................  2.25c
Philad elp h ia , d el..................... 2.47c
G ulf ports, d o ck ................  2.50c

A ll-ra il ..............................  2.59c
Pac. ports, dock ................  2.80c

A ll-ra il ..............................  3.25c
R ail S teel B ars  

P itts., Chicago, Gary, 
C leveland, Blrm ., base
5 tons ................................  2.15c

D etroit, d e l.................................2.25c
N ew  York, d e l.......................... 2.49c
P hiladelph ia , d e l..................... 2.47c
G ulf ports, dock ................. 2.50c

A ll-ra il ................................  2.59c
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Pac. ports, dock ................  2.80c
A ll-ra il ................................  3.25c

H ot-R olled  A lloy  Bars 
P ittsburgh , Chicago, Can­

ton, M assillon, Buffalo, 
B eth lehem , base 20 tons
one size  ........... 2.70c

D etroit ................ 2.80c
A lloy A lloy

S.A.E. Diff. S.A.E. Diff.
2000 .........  0.35 3 100 .......... 0.70
2100.........  0.75 3200.......... 1.35
2300.........  1.70 3 300 .......... 3.80
2500 .........  2.55 3400......... . 3.20
4100 .15-25 M o.. 0.55
4600 0.20-0.30 Mo.; 1.50-

2.00 N i.............. 1.20
5100 80-1.10 Cr. 0.45
5100 Spr. f la ts . . 0.15
6100 Bars ......... 1.20
6100 Spr. flats . 0.85
Carb., V an........... 0.85
9200 Spr. fla ts . 0.15
9200 Spr. rounds, squares 0.40
T 1300, Mn, m ean 1.51-2.00 0.10
Do., carbon under 0.20

m ax.................... 0.35
C old-Flnlshed Carbon B ars 

Pitts., Chicago, Gary, 
C leveland, Buffalo, base
20,000-39,999 lb s ................. 2.65c

D etroit ..................................  2.70c
C old-Finished A lloy  Bars  

Pittsburgh, C h i c a g o ,  Gary, 
C leveland, Buffalo, base 3.35c

D etroit ..................................... 3.45c
G alveston, add 30.25; Pacific  

Coast, 30.50.
Turned, Ground S h aftin g  

P ittsburgh, Chicago, Gary, 
Cleveland, Buffalo, base  
(not includ ing turning, 
grinding, po lish ing  e x ­
tras) ..................................  2.65c

D etroit ..................................... 2.70c
R einforcing B ars (New  B ille t) 
P ittsburgh, Chicago, Gary, 

C leveland, Birm., Spar­
rows Point, B uffalo,
Y oungstow n, b a se .........  2.15c

Gulf ports, d o ck ..................  2.50c
A ll-rail ................................  2.59c

Pacific ports, dock ............ 2.80c
A ll-rail ................................  3.25c

D etroit, d el............................. 2.25c
R einforcing B ars (.Rail S tee l)
P ittsburgh, Chicago, Gary, 

Cleveland, Birm., b ase . 2.15c
G ulf ports, dock ................  2.50c

A ll-rail ................................  2.59c
Pacific ports, d o ck .............  2.80c

A ll-rail ................................ 3.25c
Detroit, d el............................. 2.25c

Iron Bars
Philadelphia, del................. 2.37c
Chicago ..................................  2.25c
Pittsburgh , m uck bar, . . 5.00c
Pittsburgh , s ta y b o lt  . . . .  8.00c
Terre H aute .........................  2.15c

Wire Products
Pitts.-C leve.-Chicago-Birm . base 

per 100 lb. keg  in carloads
Standard and cem ent

coated w ire n a i ls   32.55
(Per Pound)

Polished fence sta p les . . 2.55c
A nnealed fen ce  w i r e . . . .  3.05c
Galv. fence w ire ............ 3.40c
W oven w ire fen cin g  (base

C. L. colum n) ..............  67
Single loop bale ties,

(base  C.L. colum n) . . .  59
Galv. barbed wire, SO-rod 

spools, base colum n . . 70
T w isted  barbless wire, 

colum n .............................. 70
To M anufacturing Trade 

Base, Pitts.-C leve.-C  h i  c a g o 
B irm ingham  (except spring  

wire)
B right bess., basic w ire . 2.60c
G alvanized w ire ..............  2.60c
Spring w i r e .........................  3.20c
W orcester, M ass., 52 h igher on 

bright basic and spring wire.

Cut Nails
C arload, P ittsburgh , k eg . .33.85

Alloy Plates (Hot)
Pittsburgh , Chicago, Coates- 

v llle , P a ...................................3.50c

Strip and Hoops
(Base, hot strip , 1 ton or over; 

cold, 3 tons or over)
H ot Strip, 12-Inch and less  

P ittsburgh , C h i c a g o ,  
G a r y ,  C l e v e l a n d ,
Y oungstow n, M iddle­
tow n, B irm ingham  . . . .  2.10c
D etroit, d e l....................... 2.20c
P hiladelphia , d el  2.42c
N ew  York, d e l................ 2.46c
Pacific C oast ports . . . 2.75c

Cooperage hoop, Young.,
P itts.; Chicago, Birm .. 2.20c

Cold strip, 0.25 carbon  
and under, P ittsburgh, 
C leveland, Y oungstow n 2.80c
C hicago ...........................  2.90c
D etroit, d e l........................ 2.90c
W orcester, M ass  3.00c

Carbon Cleve., P itts.
0.26—0.50 .........................  2.80c
0.51—0 . 7 5 .........................  4.30c
0.76— 1.00 .........................  6.15c
Over 1.00 .........................  8.35c

W orcester, M ass. 54 higher. 
C om m odity Cold-R olled Strip 

P ltts.-C leve.-Y oungstow n 2.95c
C hicago ................................ 3.05c
D etroit, d el...........................  ^^5°
W orcester, M ass................  3.35c

Lam p stock  up 10 cents.

Rails, Fastenings
(Gross Tons)

Standard rails, m ill . . . .  340.00 
R elay  rails, P ittsburgh

20— 100 lb s ................ 32.50-35.50
L ight rails, b illet qual.,

P itts., Chicago, B’ham . 340.00 
Do., rerolling q u a l ity . . 39.00

Cents per pound 
A ngle bars, billet, m ills . 2.70c

Do., ax le  stee l ............ 2.35c
Spikes, R. R. b a s e   3.00c
Track bolts, base ............ 4.15c
Car a x le s  forged, P itts.,

Chicago, B irm ingham . 3.15c
Tie p lates, base ................  2.15c

Base, ligh t rails 25 to 60 lbs., 
20 lbs., up 32; 16 lbs. up 54; 12 
lbs. up 58; 8 lbs. up 310. Base  
railroad sp ikes 200 kegs or 
more; base p lates 20 tons.

Bolts and Nuts
F.o.b. P ittsburgh, Cleveland, 
B irm ingham , Chicago Dis­
counts lor carloads additional 
5%, fu ll containers, add 10%. 

C arriage nnd M achine
( 4 x 6  and sm a ller ........... 6514 off

Do., ft and % x 6-ln.
and sh o r ter ..................6314 off

Do., it to 1  x  6-in. and
shorter  61 off

1H  and larger, a ll len gth s 59 off
A ll d iam eters, over 6-In.

l o n g ....................................... 59 ofI
Tire b o l t s ................................ 50 oft

Stove B olts 
In p ackages w ith  nuts separate  

71-10 off; w ith  n u ts a ttached  
71 off; bulk 80 off on 15,000 
of 3-inch and shorter, or 5000 
over 3-in.

Step bolts ................................ 56 off
P low  bolts ..............................65 off

N uts
Sem ifinished hex. U.S.S. S.A.E.

14-Inch and l e s s . 62 64
f t- l- ln c h    59 60
114 -114- i n c h   57 58
1% and larger . . 5 6  

H exagon Cnp Screw s
U pset 1-in., s m a l le r  .64 on

Square H ead Set Screw s
U pset, 1-in., sm a lle r ............ 71 off
H ead less se t sc r e w s.......... 60 off

Piling
P itts.. Chgo., BufTalo . . 2.40c

Rivets, Washers
F.o.b. P itts., Cleve., Chgo., 

Bham.
Structural ...........................  3.75c
ftln eh  and under 65-5 off
W rought w ashers, P itts.,

Chi., Phlla., to jobbers 
and large nut, bolt 
m frs. l.c .l 54.25 off

Tool Steels
P ittsburgh base, cents per lb. 
Carb. Reg. 14.00 Oil-hard-
Carb. Ext. 18.00 ening . . 24.00
Carb. Spec. 22.00 High

car.-chr. 43.00
H igh  Speed Tool Steels

Tung. Chr. Van. Moly.
18.00 4 1 67.00
18.00 4 2 1 77.00
18.00 4 3 1 87.00

1.5 4 1 8.5 54.00
4 2 8 54.00

5.5 4 1.5 4 57.50

W elded Iron, Steel, 
Pipe

B ase d iscounts on stee l pipe. 
P itts., Lorain. O., to consum ers 
in carloads. Gary, Ind., 2 points 
le ss  on lap weld, 1 point less  
on butt w eld . C hicago d elivery  
214 and 114 less, respectively .
W rought pipe, P ittsburgh base.

Butt Weld
Steel

In. Blk. G alv.
14 . . . ..................  6314 51
% . . . ..................  6614 55

1—3 . . . . ..................  6814
Iron

5714

14 . . ..................  30 10
1— 114 . ..................  34 16

114 . ..................  38 1814
2 ........... ..................  3714

Lap Weld 
Steel

18

2 ........... ..................  61 4914
214—3 . ..................  64 5214
314—6 . ..................  66 5414
7 and 8 ..................  65

Iron
5214

2 ........... ..................  3014 12eo19!cs ................  3114 1414
4 ........... ..................  3314 18
414 8 . ..................  3214 17
9 12 . . ..................  2814

Line Pipe 
Steel

12

1 to 3, butt w e l d ................ 6714
2, lap  w eld ......................... 60
214 to 3, lap  w eld ........... 63
314 to 6, lap w eld ........... 65
7 and 8. lap  w eld  ........... 64

Boiler Tubes
Carloads m i n i m u m  wall 

seamless steel boiler tubes, cu t- 
lengths  4 to  24 fee t; f.o.b. P itts- 
burgh, base price per 100 fee t 
subject to usual extras.

Lap W elded
C hai-
coal

S izes Gage Steel Iron
114 "O.D. 13 $ 9.72 $23.71
1 % "O.D. 13 11.06 22.93
2” O.D. 13 12.38 19.35
214 "O.D. 13 13.79 21.68
214 "O.D. 12 15.16
214 "O.D. 12 16.58 26.57
21* "O.D. 12 17.54 29.00
3" O.D. 12 18.35 31.36
314 "O.D. 11 23.15 39.81
4" O.D. 10 28.66 49.90
5" O.D. 9 44.25 73.93
6" O.D. 7 68.14

Seam less
Hot Cold

Sizes Gage Rolled Draw n
1" O.D. 13 $ 7.82 3 9.01
114 "O.D. 13 9.26 10.67
114 "O.D. 13 10.23 11.79
114 "O.D. 13 11.64 13.42

2" O.D. 13 13.04 15.03
214 "O.D. 13 14.54 16.76
214 "O.D. 12 16.01 18.4b
214 "O.D. 12 17.54 20.21
214 "O.D. 12 18.59 21.42
3" O.D. 12 19.50 22.48
314 "O.D. 11 24.62 28.37
4" O.D. 10 30.54 35.20
414 "O.D. 10 37.35 43.04
5" O.D. 9 46.87 54.01
6" O.D. 7 71.96 82.93

Cast Iron Pipe
Class B Pipe— Per N et Ton 

6-ln., & over, B irm ..345.00-46.00 
4-ln., B irm in g h a m .. 48.00-49.00
4-ln., C hicago .........  56.80-57.80
6-ln. & over, C hicago 53.80-54.80
6-ln. & over, ea st  fdy. 49.00

Do., 4-In.................... 52.00
C lass A Pipe 53 over C lass B 

Stnd. fltgs., Birm., base $100.00.

Semifinished Steel
R erolllng B illets, S labs 

(Gross Tons)
P ittsburgh , Chicago, Gary,

Cleve., B uffalo, Youngs.,
Birm., Sparrow s P oin t. .$34.00

D uluth  (b ille ts)  ................  36.00
D etroit, delivered  ..............  36.00

F orging  Q uality  B illets  
P itts., Chi., Gary, C leve.,

Young, Buffalo, B irm .. 40.00
D uluth  ....................................  42.00

Sheet Bars 
P itts., C leveland, Young., 

Sparrow s Point B u f­
fa lo , Canton, C h icago. 34.UO

D etroit, delivered  .............. 36.U0
W ire Rods 

P itts., C leveland, Chicago, 
B irm ingham  No. 5 to ft-  
lnch lncl. (per 100 lbs.) $2.00 
Do., over A to lncl. 2.15 
W orcester up $0.10; G alves­
ton up $0.25; P acific C oast up 
$0.50.

Skelp
P itts., Chi., Y oungstow n, 

C oatesvllle , Sparrow s Pt. l.9Uc 
Shell S teel 

P ittsburgh , Chicago, base, 1000 
tons of one size, open hearth

3-12-Inch  $52.00
12-18-lnch .............................. 54.00
18-lnch and o v e r ................  56.00

Coke
Price Per N et Ton 

B eeh ive Ovens 
C onnellsv ille, fur.. . $6.00- 6.25 
C onnellsv ille, f d r y . .  7.00- 7.50 
Connell, prem. fdry. 7.25- 7.60 
N ew  R iver fdry. . . .  8.00- 8.25
W ise county fdry. . . 7.50
W ise cou n ty  fur. . . 6.50

B y-l'riiduct Foundry  
N ew ark, N. J„ d e l . . .  12.60-13.05 
Chicago, ou tside del. 11.50 
Chicago, delivered  . 12.25
Terre H aute, del. . . 11.75
M ilw aukee, o v en s. . 12.25
N ew  E ngland, d e l . . .  13.75
St. Louis, d e l...............  12.25
B irm ingham , o v en s. 8.50
Indianapolis, del. . .  12.00
C incinnati, del. . . .  11.75
Cleveland, d e l  12.30
Buffalo, d e l................  12.50
D etroit, d e l.................  12.25
P hiladelphia , del. . .  12.38

Coke By-Products
Spot, gal., fre ig h t allow ed east 

of Omaha 
Pure and 90% b e n z o l . . .  14.00c
T oluol, tw o degree -----  27.00c
S o lven t nap h th a  ............ 26.00c
In d u stria l xy lo l ..............  26.00c

Per lb. f.o.b. F rankford and  
St. Louis 

Phenol ( le ss  than  1000
lbs.) ..................................  14.25c
Do. (1000 lbs. or over) 13.25c 

Eastern P lants, per lb. 
N ap h th alen e flakes, balls,

bbls. to jobbers ............ 7.00c
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Pig Iron
No. 2 foundry Is 1.75-2.25 sil.

B asing l'oints:

Birm ingham ,

Erie,

G ranite City,

N eville  Island, 
Provo, U tah . 
Sharpsvllle, Pr

Y oungstown,

c diff. for each 0.25 sil. above
oss tons.

No. 2 M alle­ B esse­
Fdry. able Basic mer

.$25.00 $25.50 $24.50 $26.00

. 20.38 19.38 25.00

. 25.00 25.50 24.50 26.00

. 24.00 24.50 23.00 25.00

. 24.00 24.00 23.50 24.50

. 24.00 24.00 23.50 24.50

. 24.00 24.00 23.50 24.50

. 24.50 24.50 25.00

. 24.00 24.50 23.50 25.00

. 25.00 25.50 24.50 26.00

. 24.00 24.00 23.50 24.50

. 24.00 24.00 23.50

. 24.00 24.00 23.50 24.50

. 22.00

. (24.00- 24.00- 23.50- 24.50-
[24.50 24.50 24.50 25.00

. 25.00 24.50

. 25.00 25.50 24.50 26.00

. 24.00 24.00 23.50 24.50

. [24.00- 24.00- 23.50- 24.50-
[ 24.50 24.50 24.50 25.00

for 0.70 per cent phosphorus
or higher.
Delivered from B asin g  Points:

Akron, O., from  C leveland .........  25.39
B altim ore from  B irm ingham t - - 25.61
Boston from  B irm in g h a m t  25.12
Boston from E verett, M ass 25.50
Boston from B uffalo .........................  25.50
Brooklyn, N. Y„ from  B eth lehem  27.50
Canton, O. from  C leveland ............ 25.39
Chicago from  B irm in gh am ...............124.22

— 24.44
24.06 
24.12 
25.94 
25.10

25.39

26.00
26.00
28.00
25.39

25 .Ü

24.89
25.11

25.ÓÓ
25.00

25.89

26.50
26.50

24.89 25.89

25.94
25.10

24.61
23.06
23.12
25.44
24.60 25.60

27.19 27.19

27.03

26.34
24.96
25.34

No. 2 M alle­ B esse­
Fdry. able B asic m er
26.31 26.31 25.81 26.81
24.50 24.50 24.00 ........

t24.12 23.62
26.63 26.63 27.13

S agin aw , M ich., from  D etro it. . .  26.31
St. Louis, northern ........................ 24.50
St. Louis from  B irm in gh am .........124.12
St. P au l from  D uluth  ...................  26.63
tO ver 0.70 phos.

Low Phos.
B asing P oin ts: Blrdsboro and S teelton , Pa., and B uffalo , N . Y., 

529.50, base; 530.74 delivered  P h ilad elp h ia .
Gray F orge Charcoal

V a lley  f u r n a c e ..................... 523.50 L ake Superior fur ................ 528.00
P itts , d ist. fur ....................... 23.50 do., del. C hicago .................31.34

L yles, Term., h igh  phos.. . 28.50

S ilvery
Jackson  county. O., base, 6.00 to 6.50 per cen t $29.50. Add 50 

cen ts for each  add ition al 0.25 per cen t o f silicon . Buffalo  
b ase 51.25 higher.

B essem er F errosillcon t
Jackson  county, O., base; P rices are the sam e a s  for sllverles. 

plus $1 a ton.
M anganese d ifferen tia ls in s ilv ery  iron and ferrosillcon  not to 

exceed  50 cen ts per 0.50 per cent m an gan ese  in ex cess o f 1 
per cent.

C incinnati Trom H am ilton, O.
Cincinnati from B ir m in g h a m !...
C leveland from  B irm in g h a m t. .  •
M anslleld, O., from  Toledo, O. . .
M ilwaukee from C hicago ...........
M uskegon, M ich., from  Chicago,

Toledo or D etroit ........................ •
N ew ark, N. J., from  B irm ingham t 26.15
New ark, N. J., from  B eth leh em . 26.53
Philadelphia from B irm ingham t- 25.46
Philadelphia from  Sw edeland, Pa. 25.84 — - — -
P ittsburgh  dlst.: Add to N ev ille  Island  base, N orth and South  

Sides, 69c; M cKees R ocks, 55c; L aw renceville , H om estead, Mc­
K eesport Am bridge, M onaca, A liquippa, 84c; M onessen, Mon- 
ongah ela  City, $1.07; O akm ont, Verona, $1.11; B rackenridge, 
$1.24.

Refractories
Per 1000 f.o.b. W orks, N et Prices  

F ire C lay B rick  
Super Quality  

Pa., Mo., K y............................ $64.60
First Quality  

Pa., 111., Md., Mo., Ky. . .  51.30
A labam a, G e o r g ia   51.30
N ew  Jersey  .......................  56.00

Second  Q uality  
Pa., 111., Ky., Md., Mo. . .  46.55
G eorgia, A lab am a .......... 41.80
N ew  Jersey  .....................  49.00

Ohio
F irst q u a lity  .....................  43.00
In term ed iate  ..................... 36.10
Second q u a lity  ................  36.00

Malleable B ung Brick
A ll bases ............................ 559.85

Silica Brick
P en n sy lv a n ia  .....................  $51.30
Joliet, E. C hicago ............ 58.90
B irm ingham , A la ................ 51.30

Ladla Brick
(Pa., 0 .,  IV. Va., Mo.)

D ry p r e s s ..............................  S31.00
W ire cut ..............................  29.00

M agnesite  
D om estic dead - burned 

grains, net ton  f.o.b. 
C hew elah , W ash., net
ton, b u lk ............................ 22.00
net ton, b a g s ................... 26.00

B asio  Brick
N et ton, f.o.b. B altim ore, Ply­

m outh  M eeting, Chester. Pa
Chrome brick ................... 554.00
Chem. bonded c h r o m e ...  54.00
M agnesite  brick ............ 76.00
Chem. bonded m a g n esite  65.00

Fluorspar
W ashed gravel, duty  

pd„ tide, n et to n . $25 .00-526.00 
W ashed gravel, f.o.b.

111., K y., n et ton, 
carloads, a ll  r a il. 20.00-21.00
Do. barge ..............  20.00

N o. 2 lu m p ................... 20.00-21.00

Ferroalloy Prices

F errom anganese, 78-82%. 
Carlots, duty  paid,

sbd.....................................$120.00
Carlots, del. P itts. . . .  125.33 
Carlots, f.o.b. Southern  
. furn .................................. 145.00
For ton lo ts  add $10, 
for less-th an -ton  lots  
$13.50, for less than  
200-lb. lo ts 518.

Sp iegelelseu , 19-21% dom.
Palm erton, Pa., sp ot. . 36.00

Ferrosillcon, 50%, freight
allow ed, c .l......................... 74.50
Do., ton l o t .......................  87.00
Do., 75 per c e n t ...............  135.00
Do., ton lo ts .................... 151.00
Spot, $5 a  ton higher. 

SU icom anganese, c.l., 2 Vi
per cent carbon .............  118.00
1 Vi % c a r b o n ....................  128.00
Contract ton p r i c e  
$12.50 higher; spot $5 
over contract.

Ferrotungsten, stand., lb.
con. del. cars ...............1.90-2.00

Ferrovanadlum , 35 to
40%, lb., cont.. .2.70-2.80-2.90  

Ferropliospiiorus, gr. ton, 
c.l., 17-18% R ockdale,
Tenn., basis, 18%, 53 
u nltage, 5S.50; electric  
turn., per ton, c. 1., 23- 
26% f.o.b. Mt. P leasan t,
Tenn., 24% S3 u n ltage  75.00 

Ferrochrom e, 66-70 chro­
mium, 4-6 carbon, cts, 
lb., contained  cr„ del. 
c a r lo t s ................................  11.00c

Do., ton lo ts  ...........  11.75c
Do., less-ton  lo t s . 12.00c
less  than  200 lb. lo ts . 12.25c

67-72% low  carbon:
Car- Ton Less

loads lo ts ton
2% c a r b ... 17.50c 18.25c 18.75c 
1% carb .. . 18.50c 19.25c 19.75c 
0.10% carb. 20.50c 21.25c 21.75c 
0.20% carb. 19.50c 20.25c 20.75c 

Spot Vic h igher  
Frrrum olybdenum , 55- 

65% m olyb. cont., f.o.b.
m ill, lb ..............................  0.95

C alcium  m olybdate, lb.
m olyb. cont., f.o.b. m ill 0.80

M olybdenum  Oxide, lb.
M olyb. cont., 5-20-lb. 
containers, f. o. b., 
W ashington, Pa., lb . . .  0.80

Ferrotttanlum , 40-45% , 
lb., con. tl„ f.o.b. N lag-
ara F alls , ton l o t s . . .  $1.23
Do., less-ton  lo t s   1.25
20-25% carbon, 0.10
m ax., ton lots, lb   1.35
Do., le ss-to n  lo t s   1.40

Spot 5c h igher  
Ferrocolum bium , 50-60%  

contract, lb. con. col., 
f.o.b. N iagara  F a l l s . . .  $2.25
Do., lessrton  lo t s   2.30

Spot Is 10c h igher  
Technical m olybdenum  

trioxide, 53 to 60% m o­
lybdenum , lb. m olyb. 
cont., f.o.b. m ill   0.80

F erro-carbon-titan ium , 15- 
18%, ti„ 6-8% carb., 
carlots, contr., net t o n .$142.50
Do., spot .........................  145.00
Do., contract, ton lo ts  145.00 
Do., spot, ton l o t s . . . .  150.00

15-18% tl., 3-5% carbon, 
carlots, contr., n et ton 157.50
Do., spot .........................  160.00
Do., contract, ton  lo t s .  160.00 
Do., spot, ton  lo ts  . . . .  165.00 

A lsifcr, contract carlots, 
f.o.b. N ia g a ra  F a lls , lb. 7.50c
Do., ton lo ts  ................... 8.00c
Do., le ss-to n  l o t s   8.50c

Spot Vic lb. h igher  
Chromium B riquets, con ­

tract, fre igh t a llow ed ,
lb. carlots, bulk  .......... 7.00c
Do., ton l o t s .....................  7.50c
Do., le ss-to n  lo t s   7.75c
Do., le ss  200 lb s  8.00c

Spot Vic lb. h igher  
T ungsten  M etal row d er, 

according to  grade, 
spot shipm ent, 200-lb.
drum lo ts, lb ....................  $2.50
Do., sm aller l o t s   2.60

V anadium  Pentoxide, 
contract, lb. contained  $1.10
Do., s p o t ............................ 1.15

Chrom ium  M etal, 98% 
cr„ contract, lb. con.
chrom e, ton lo ts  .......... 80.00c
Do., spot .........................  85.00c

SS% chrom e, cont. to n s . 79.00c 
Do., s p o t ...........................  84.00c

Silicon  M etal, 1% Iron, 
contract, carlo ts, 2 x
Vi-In., lb .................................14.50c
Do., 2% ............................  13.00c

Spot Vic h igher  
Silicon  B riquets, con tract  

carloads, bulk, fre igh t
allow ed , ton  ................... $74.50
Ton lo ts  .........................  84.50
L ess-ton  lo ts, lb   4.00c

L ess 200 lb. lo ts , lb. . 4.25c
Spot Vi-cent h igher  

M anganese B r i q u e t s ,  
con tract c a r l o a d s ,  
bulk fre ig h t a llow ed ,
lb ............................................. 5.50c
Ton lo ts  ..........................  6.00c
L ess-ton  lo ts  .............  6.25c

Spot Vic h igher  
Zirconium  A lloy , 12-15%, 

c o n t r a c t ,  carloads,
bulk, gross ton  .........
Do., ton ............................ 108.00

35-40% , contract, car­
loads, lb., a l l o y   14.00c
Do., ton lo ts  ................
Do., le ss-to n  lo ts  .........  16.00c

Spot Vic h igher  
M olybdenum  P o w d e r ,

99%, f.o.b. York, Pa.
200-lb. k egs, lb   J*-““
Do., 100-200 lb. lo t s . .  2.75 
Do., under 100-lb. lo ts 3.00 

M o l y b d e n u m  Oxide 
Briquets, 48-52% m o­
lybdenum , per pound 
contained, f.o.b. pro- 
du cers’ p lan t ................  80.0«
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WAREHOUSE STEEL PRICES
Base Prices in Cents Per Pound, Delivered

P la tes Struc­
Soft %-ln. & tural
Bars Bands Hoops Over Shapes

B o s to n ....................... . 3.98 4.06 5.06 3.85 3.85
N ew  York (M et.). . 3.84 3.96 3.96 3.76 3.75
P hiladelph ia  ......... . 3.85 3.95 4.45 3.55 3.55
B altim ore .............. . 3.S5 4.00 4.35 3.70 3.70
N orfolk, V a............... 4.00 4.10 4.05 4.05
B uffalo .................... 3.35 3.82 3.82 3.62 3.40
P ittsburgh  .............. . 3.35 3.60 3.60 3.40 3.40
C leveland ................ . 3.25 3.50 3.50 3.40 3.58
D etroit .................... 3.43 3.43 3.68 3.60 3.65
O m aha .................. 4.10 4.20 4.20 4.15 4.15
C incinnati .............. . 3.60 3.67 3.67 3.65 3.68
Chicago .................. 3.50 3.60 3.60 3.55 3.55
Twin C ities ........... . 3.75 3.85 3.85 3.80 3.80
M ilw aukee ............. 3.63 3.53 3.53 3.68 3.68
St. L o u i s .................. 3.64 3.74 3.74 3.69 3.69
K ansas City ......... 4.05 4.15 4.15 4.00 4.00
Indianapolis ......... . 3.60 3.75 3.75 3.70 3.70
M em phis .................. 3.90 4.10 4.10 3.95 3.95
C hattanooga ......... 3.80 4.00 4.00 3.85 3.85
Tulsa, O kla................. 4.44 4.34 4.34 4.49 4.49
Birm ingham  ......... 3.50 3.70 3.70 3.55 3.55
N ew  O rlean s........... 4.00 4.10 4.10 3.80 3.80
Houston, T ex............ 3.75 5.95 5.95 4.10 4.10
S e a t t l e ......................... 4.00 4.00 5.20 4.00 4.00
Portland, Oreg........... 4 25 4.50 6.10 4.00 4.00
Los A n geles ........... 4.15 5.45 7.25 4.95 4.95
San Francisco 4.00 5.20 6.80 4.70 4.70

,— S.A.E. H ot-rolled  Bars (U nar.nealed)— ,
1035- 2300 3100 4100 6100
1050 Series Series Series Series

Boston ......................... 4.28 7.75 6.05 5.80 7.90
N ew  York (M e t.) . . 4.04 7.60 5.90 5.65
P hiladelphia  ........... 4.10 7.56 5.86 5.61 8^56
Baltim ore ................ 4.45
Norfolk, V a ................. . . . .

B uffalo ....................... 3.55 7.35 5.65 5.40 7.50
P ittsburgh  ................ 3.40 7.45 5.75 5.50 7.60
Cleveland .................. 3.30 7.55 5.85 5.85 7.70
D etroit ....................... 3.48 7.67 5.97 5.72 7.19
Cincinnati ................ 3.65 7.69 5.99 5.74 7.84

Chicago .................... 3.70 7.35 5.65 5.40 7.50
Twin C ities .............. 3.95 7.70 6.00 6.09 8.19
M ilw aukee ................ 3.83 7.33 5.88 5.63 7.73
St. Louis .................. 3.84 7.72 6.02 5.77 7.87

Seattle  ....................... 5.85 8.00 7.85 8.65
Portland, Oreg......... 5.70 8.*85 8.00 7.85 8.65
Los A ngeles ........... 4.80 9.55 8.55 8.40 9.05
San F ran cisco ......... 6.05 10.60 9.60 9.45 10.10

E U R O P E A N  IR O N , ST E E L  P R IC E S
D o l l a r s  a t  $ 4 .0 2 y 2 p e r  P o u n d  S t e r l i n g  

E xport P rices f.o .b . P o rt of D isp a tch —
By Cable or Radio

B R IT IS H  
Gross Ton# f.o.b 

U .K . P orts
£ s d

M erchan t bars, 3-inch and o v e r ............................................  £66 .50  16 10 0
M erchan t bars, sm all, under 3-inch, re-ro lled ...................... 3 .60c  20 0 0
S tru c tu ra l s h a p e s ...............................................................................  2 .7 9 c  15 10 0

Ship p la te s ........................................................................................ 2 .90c  16 2 6
Boiler p la te s ..................................................................................... 3 .17c  17 12 6

Sheets, b lack , 24 g ag e ......................................................................  4 .0 0 c  22 5 0
Sheets, galvanized , co rrugated , 21 gage.................................... 4 .6 1 c  25 12 *
Tin pla*», Hsi-i box, 20 x 14, 108 p o u n d s ..............................  S 6 .2 0  1 10 9

British ferrom anganese £120.00 delivered A tlan tic  seaboard  du ty -pa id .

D om estic  P rices Delivered a t  W orks or
F u rn a ce —

£ s d
Foundry  N o. 3 Pig Iron , Silicon 2.50— 3.00 .......................  325 .79  6 8 U u '
Basic pig iro n .................................................................................  2 4 .2 8  6 0 6 (a ,
F urnace coke, f.o .t. o v en s   7 .15  1 15 6
Billets, basic soft, 100-ton lo ts and  o v e r   49 .37  12 5 0
S tan d a rd  rails, 60 lbs. per yard , 500-ton lo ts  & o v e r . . . .  2 .61c  14 10 6
M erchan t bars, rounds and squares, under 3 -in c h   3 .1 7 c  17 12 O tt
S hapes...................................................................................................... 2 .7 7 c  15 8 O tt

Ship p la te s ........................................................................................ 2 .9 1 c  16 3 O tt
Boiler p la te s .....................................................................................  3 .06c  17 0 6 t t

Sheets, b lack , 24 gage, 4-ton  lo ts and  o v e r ............................. 4 .1 0 c  22 15 0
Sheets, galvanized  24 gage, co rrugated , 4 -ton  lo ts & over 4 .7 0 c  26 2 6
Plain wire, m ild draw n, ca tch  w eight coils, 2-ton  lots

and  o v e r ............................................................................................  4 .2 8 c  23 15 0
Bands and  strips, h o t-ro lled ..................................................    3 .3 0 c  18 7 0

la ) del. M idd lesh iough  5s reb a te  -o  approved  custom ers. t tR e b a te  
15s cn  ce rta in  condition*.

Floor
P lates
5.66
5.56
5.25
5.25 
5.45
5.25 
5.00 
5.18
5.27
5.75
5.28
5.15
5.40
5.28
5.29 
5.60
5.30
5.71
5.80
6.09
5.93
5.75
5.50
5.75
5.75 
7.20
6.40

Hot
Rolled

3.71
3.58
3.55
3.50
3.85
3.25
3.35
3.35 
3.43
3.85 
3.42
3.25
3.50
3.18 
3.39 
3.90
3.45
3.85 
3.75
4.19
3.45
3.85
4.20 
4.00 
3.95 
5.10 
4.70

-S h e e ts -
Cold

R olled
4.48
4.60
4.05

4.30

4.05
4.30 
5.32 
4.00
4.10
4.85
4.23
4.24

6.50
6.50 
7.30 
7.20

Galv. 
No. 24 

5.11
5.00 
5.26 
5.05 
5.40
4.75 
4.65 
4.62
4.84
5.50 
4.92
4.85
5.25 
4.73 
4.99
5.00
5.01
5.25
4.50
5.79
4.75
4.80
5.25
5.25 
5.00 
6.30 
6.45

Cold
Rolled
Strip
3.46
3.51
3.31

3.52

8J20
3.40

3.47
3.30
3.83
3.54
3.61

5.00

, Cold D raw n Bars ,
S.A.E. S.A.E.

2300 3100
8.88 7.23
8.84 7.19
8.56 7.16

Carbon
4.13
4.09
4.06
4.05 
4.15
3.75 
3.65
3.75 
3.80
4.42 
4.00
3.75 
4.34 
3.88 
4.02
4.30 
3.97
4.31 
4.39 
4.69
4.43
4.60
6.90
5.75
5.75
6.60
7.05

8.40
8.40
8.40 
8.70

8.75
8.40 
9.09 
8.38 
8.77

6.75
6.75
6.75 
7.05

7.10
6.75 
7.44 
6.98 
7.12

11.35
11.60

10.35
10.60

BASE QUANTITIES
Soft Bars, Bands, Hoops, P lates, Shapes, F loor P lates, Hot 

Rolled Sheets and SAE 1035-1050 Bars: Base, 400-1999 pounds; 
300-1999 pounds In Los A ngeles; 400-39,999 (hoops, 0-299) In 
San Francisco; 300 pounds and over, Portland, S eattle; 400-14,999 
Tw in Cities; 400-3999 Birm ingham ; 400 pounds and over In M em ­
phis; Los A ngeles, bars over 4-ln. w ide, 1-in. th ick, 4.95c.

Cold Rolled Sheets: Base, 400-1499 pounds In Chicago, Cin­
cinnati, C leveland, D etroit, N ew  York, Om aha, K ansas City, St 
Louis; 450-3749 In Boston; 500-1499 In Buffalo; 1000-1999 In P h ila ­
delphia, B altim ore; 750-4999 in San Francisco; 300-4999 In P ort­
land, Seattle; any q u an tity  In Tw in Cities; 300-1999 Los A ngeles.

G alvanized Sheets: Base, 150-1499 pounds, N ew  York; 150- 
1499 in C leveland, P ittsburgh , B altim ore, N orfolk; 1 to 1499 In 
Los A ngeles; 300-4999 in Portland, S eattle; 450-3749 in Boston; 
500-1499 in B irm ingham , Buffalo, Chicago, C incinnati, D etroit, 
Indianapolis, M ilw aukee, Om aha, St. Louis, T ulsa; 3500 and over  
In C hattanooga; an y  q u an tity  In Twin Cities; 750-1500 in K ansas  
City; 150 and over in M emphis; any q u an tity  in P hiladelphia-  
750-4999 in San Francisco.

Cold Rolled Strip: N o base quantity; ex tras apply on lots  
o f a ll size.

Cold F inished Bars: Base, 1500 pounds and over on carbon, 
except 0-299 in San Francisco, 1000 and over in P ortland, Seattle;  
1000 pounds and over on a lloy , except 0-4999 In San Francisco.

SAE H ot Rolled A lloy Bars: Base, 1000 pounds and over, 
except 0-4999, San Francisco; 0-1999, Portland, S ea ttle .

Ores

Lake Superior Iron Ore

Gross ton, 5 1 V4 %

Lower Lake Ports

Old range bessem er . . . .  $4.75 
M esabl nonbessem er . . . .  4.45
High phosphorus .............. 4.35
M esabl b e s s e m e r ................  4.60
Old range nonbessem er. . 4.60

Eastern Local Ore 

Cents, un it, del. E. Pa.
Foundry and basic  

56-63% , con tract. . 10.00

Foreign Ore

Cents per un it, c.i.f. A tlan tic  
ports

M anganlferous ore,
45-55% Fe., 6-10%

M ang...............................  Nom.
N. A frican low  phos. Nom.

Spanish, No. A frican
basic, 50 to 60% Nom.

C hinese w olfram ite, 
net ton, d u ty  pd. $24.00-25.00 

Brazil Iron ore, 68-
69%, ord....................  7.50c
Low phos. (.02
m ax.) .......................  8.00c

F.O.B. Rio Janeiro.

Sch eelite , im p  23.50-24.00
Chrome ore, Indian,

48% gross ton, elf. 843.00-46.UO

M anganese Ore

Including w ar risk but not 
duty, cen fs per un it dtirgo lots.
C aucasian, 50-52% . ........
So. A frican, 48% . . .  70.00-72.00 
Brazilian, 46% . . . .  69.00-71.00
Chilean, 47% ............ 65.00-70.00
Cuban, 50-51% , duty  

free  .........................  ........

M olybdenum
Sulphide conc., lb ..

Mo. cont., m in e s . . $0.75
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I R O N  A N D  S T E E L  S C R A P  P R I C E S
M axim um  Prices A nnounced June 18 by Office o f  Trice A dm in istration  and C ivilian  Supply (G ross Tons)

P ittsb u rgh , Youngs- 
W eirton, town, 
Steuben- Canton, 
v ille (a )  Sharon

No. 1 h eavy  m e ltin g ....................................................  $20.00 $20.00
No. 1 hyd. comp, b lack sh ee ts   20.00 20.00
No. 2 h eavy  m e l t in g .................................................. 19.00 19.00
D ealer No. 1 bundles   19.00 19.00
D ealer No. 2 bundles   18.00 18.00
M ixed borings and turnings ................................  15.25 15.25
M achine shop turnings ...........................................  15.50 15.50
Shovel turnin gs ........................................................... 16.50 16.50
No. 1 busheling ........................................................... 19.50 19.50
No. 2 b usheling   15.50 15.50
Cast Iron borings   15.75 15.75
U ncut stru ctu ra ls and p l a t e ..................................  19.00 19.00
No. 1 cupola .................................................................  21.00 21.00
H eavy breakable ca st   19.50 19.50
Stove p late .................................................................... 19.00 ..........
Low phos. billet, bloom  crops   25.00 25.00
Low phos. bar crops and s m a l l e r   23.00 23.00
Low phos. punch., p late scrap   23.00 23.00
M achinery cast cupola size   22.00 22.00
No. 1 m achine cast, drop broken,

150 pounds and under ....................................  22.50 22.50
C lean auto ca st ......................................................... 22.50 22.50
Funchlngs and p late sc ra p tt    22.00 22.00
Punchings and p late scrap?§   21.00 21.00
H eavy ax le  and forge turnings   19.50 19.50
Medium h eavy  elec. furnace tu r n in g s  18.00 18.00

St. L ouis Toledo, O.
No. 1 h eavy  m elting ................................................... $17.50 $ .........
No. 1 hyd. comp, b lack s h e e t s .............................  17.50 ........
No. 2 h eavy m elting  ................................................ 16.50 ........
D ealer No. 1 bundles   16.50 ........
D ealer No. 2 bundles   15.50 ........
Mixed borings and turnings ................................ 12.75 ........
M achine shop turnings   13.00 ........
S hoveling turnings ....................................................  14.00 ........
No. 1 busheling ........................................................... 17.00 ........
No. 2 busheling   13.00 ........
C ast iron borings ......................................................  13.25 ........
Uncut stru ctu ra ls and p la te  ................................  18.50 ........
No. 1 cupola .................................................................  20.00 ........
H eavy breakable ca st  .............................................. 18.50 ........
S tove p late ......................................................................  17.00 15.60
Low phos. b illet and bloom  c r o p s ....................... 22.50 ........
Low phos. bar crops and sm aller  ....................  20.50 ........
Low phos. punch, and p late scrap**..................  20.50 ........
M achinery ca st  cupola s iz e t t  .............................. 21.00 ........
No. 1 m achine cast, drop broken,

150 pounds and under ....................................  21.50 ........
Clean auto ca st ......................................................... 21.50 ........
Punchings and p late sc ra p tt  ................................  19.50 ........
Punchings and p late scrap? 5 ................................  18.50 ........
H eavy a x le  and forge turnings .........................  17.00 ........
Medium h eavy  elec. furnace tu r n in g s..............  15.50 ........

B eth ­ Spar­ C leve­ South
C hicago lehem •E a st. Pa. row s Pt. land B uffalo O hlot

$18.75 $18.25 $18.75 $18.75 $19.50 $19.25 $19.50
18.75 18.25 18.75 18.75 19.50 19.25 19.50
17.75 17.25 17.75 17.75 18.50 18.25 18.50
17.75 17.25 17.75 17.75 18.50 18.25 18.50
16.75 16.25 16.75 16.75 17.50 17.25 17.50
14.00 13.50 14.00 14.00 14.75 14.50 14.75
14.25 13.75 14.25 14.25 15.00 14.75 15.00
15.25 14.75 15.25 15.25 16.00 15.75 16.00
18.25 17.75 18.25 18.25 19.00 18.75 19.00
14.25 13.75 14.25 14.25 15.00 14.75 15.00
14.50 14.00 14.50 14.50 15.25 15.00
17.75 17.25 17.75 17.75 18.50 18.25 18 5 0
20.00 22.50 23.00 22.00 22.00 20.00 21.00
18.50 21.00 21.50 21.00 20.50 18.50 19.50
17.00 18.00 18.50 18.00 18.00 19.00 17.50
23.75 23.25 23.75 23.75 24.50 24.25 23.50
21.75 21.25 21.75 21.75 22.50 22.25 21.50
21.75 21.25 21.75 21.75 22.50 22.25 21.50
21.00 23.50 24.00 23.50 23.00 21.00 22.00

21.50 24.00 24.50 24.00 23.50 21.50 22.50
21.50 24.00 24.50 24.00 23.50 21.50 22.50
20.75 20.25 20.75 20.75 21.50 21.25 20.50
19.75 19.25 19.75 19.75 20.50 20.25 19.50
18.25 17.75 18.25 18.25 19.00 18.75 18.00
16.75 16.25 16.75 16.75 17.50 17.25 16.50

B irm ing­ C hat­ Radford, N ew  E ng- Pacific
D etroit D uluth ham tanooga Va. lan d t Coast?
$17.85 $18.00 $17.00 5 ........ $ ........ $16.50 $14.50

17.85 18.00 17.00 14.50
16.85 17.00 16.00 13.50
16.85 17.00 16.00 13.50
15.85 16.00 15.00 12.50
13.10 12.25 9.75
13.35 1 55 0 15.00 10.00
14.35 16.50 11.00
17.35 17.50 Í6.5Ó 14.00
13.35 13.50 12.50 10.00
13.60 13.75 12.75 10.25
16.85 17.00 16.00 13.50
20.35 18.00 20.00 20.50 21.00 2 25 0 18.00
18.85 16.50 18.50 20.50 17.00
14.10 17.00 1 75 0 iśioó 14.00 14.00
22.85 23.00 22.00
20.85 21.00 20.00
20.85 21.00 20.00

23.00 195021.35 19.00 21.00 21.50 22.00

21.85 19.50 21.50 22.00 22.50 23.50 19.50
21.85 19.50 21.50 22.00 22.50 23.50 19.50
19.85 20.00 19.00
18.85 19.00 18.00

145017.35 17.50 16.50
15.85 16.00 15.00 12.50

‘ C laym ont, Del., C oatesv ille , P h oen ixv ille , H arrisburg, Pa. {P ortsm outh , M iddletow n, O., A shland, Ky. {W orcester, Mass.; 
Bridgeport, Conn.; P h illip sd ale , R. I. ?Los A ngeles, San Francisco, S ea ttle; * * ii- ln c h  and heavier, cu t 12 Inches and under; {{m ay  
Include clean  agricu ltura l cast; {{u n d er %-inch to 14-Inch, cu t 12 Inches and under; ?§under 14-Inch to No. 12 gage, cu t 12 inches 
and under.

M axim um  P rices for Iron and Steel Scrap O riginating from  R ailroads

P ittsburgh , Y oungs- 
W heeling, town,
Steuben- Canton, Kokomo,

v ille  Sharon C hicago Ind.
No. 1 R ailroad grade h eavy  m elting  s t e e l . . .  $21.00 $21.00 $19.75 $19.25
Scrap rails ....................................................................  22.00 22.00 20.75 20.25
R erolling q u ality  ra ils  .............................................  23.50 23.50 22.25 21.75
Scrap rails 3 fee t  and u n d e r ..................................  24.00 24.00 22.75 22.25
Scrap rails 2 fee t and under ................................ 24.25 24.25 23.00 22.50
Scrap rails 18 Inches and u n d e r .........................  24.50 24.50 23.25 22.75

Spar- 
* E ast. Pa. row s Pt.

$19.75
20.75
22.25
22.75 
23.00
23.25

$19.75
20.75
22.25
22.75 
23.00
23.25

C leve­
land

$20.50
21.50
23.00
23.50 
23.75
24.00

B uffalo
$20.25

21.25
22.75
23.25 
23.50
23.75

South
Ohiet
$20.50

21.50
23.00
23.50 
23.75
24.00

St. L ouis
No, 1 R ailroad grade h eavy  m elting  ste e l. . .  . $18.50
Scrap ra ils ....................................................................  19.50
R erolling q u a lity  rails (a ) ....................................  21.00
Scrap rails 3 fee t and under ................................  21.50
Scrap ra ils 2 fee t and under ................................ 21,75
Scrap ra ils IS Inches and under .........................  22.00

K ansas
City

$17.00
18.00
19.50 
20.00 
20.25
20.50

D etroit
$18.85

19.85
21.35
21.85 
22.10
22.35

D uluth
$19.00
20.00
21.50 
22.00 
22.25
22.50

B irm ing­
ham

$18.00
19.00
20.50
21.00 
21.25
21.50

M lnnequa, Radford,
Colo.

$17.50
18.50 
20.00
20.50 
20.75 
21.00

Va.
N ew  E ng- Pacific

la n d t Coast?
$ ........  $15.50

  16.50
  18.00
  18.50
  18.75
  19.00

•P h ilad elp h ia , W ilm ington, Del., C laym ont, Del., C oatesville , P h oen ixv ille , H arrisburg, Pa.; {P ortsm outh , M iddletow n, O., 
A shland, Ky. {W orcester, M ass.; Bridgeport, Conn.; P hillip sdale, R. I. SLos A ngeles, San  F rancisco , S ea ttle , (a )  a lso  Johnstow n, 
Pa., W arren, O.

NOTE; W here th e  railroad m aker of scrap operates In tw o or m ore o f the consum ing points nam ed ab ove the  h ig h est  of 
the  m axim um  prices set out above for such  b asing points sh a ll be the m axim um  price at consum er’s p lant a t  an y  point on the 
railroad’s line, excep t that sw itch in g  ch arges o f 84 cents per gro ss ton sh a ll be subtracted  from  the m axim um  price o f  scrap  orig­
in a tin g  from  railroads operating in C hicago and sold  for consum ption  outside C hicago, (a ) R e-lay in g  q u a lity  $5 h igher
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S H E E T  S C R A P ?  

Bal e  it in a

LOGEMANN SCRAP PRESS
" H y d ra u l ic -co m p re s se d "  scrap pressed  

in L O G E M A N N  metal balers, co m ­

mands the best price at all times. It 

can b e  more co nvenient ly  stored and  

more eco n o m ica l ly  handled.

It can b e  read ily  held  (or favor­

able  markets. It practically  e lim i­

nates corrosion, saves much heat  

in remelting. It easi ly  loads cars 

to cap ac ity .

Scrap is com pressed from T H R E E  sides in 
this huge press. Ease  of loading permits 
high output. Bales have greater density .

L O G E M A N N  metal balers are built in a w ide  

range of sizes. Inquiries should  state (1 )  the metal 

and character of scrap ( 2 )  range of gauges ( 3 )  quan­

tity to b e  pressed d a i ly .

L O G E M A N N  B R O T H E R S  CO.
3 1 2 6  W .  Burleigh St. M i lw a u k e e ,  W is .
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Plates
P late Prices, P age 108

P la te  deliveries have become 
tigh ter, a s ituation  p articu la rly  felt 
by fre ig h t ca r builders, w ho have 
heavy quan tities to place fo r sh ip ­
m en t over the rem ainder of the 
year. Ship requ irem en ts  also a re  
la rge  and producers a re  u rg in g  
sh ipyards to lay out reg u la r  sched­
ules as f a r  in advance as possible.

A pproxim ately 50,000 tons of 
rolled a rm o r p la te  and a su b s tan ­
tia l tonnage of fo rged  a rm o r plate 
will be requ ired  fo r six heavy 
cru isers to be built by New Y ork 
Shipbuilding Corp. This is in addi­
tion to  45,000 tons of p la tes and 
shapes already  placed, th a t to ta l

hav ing  been increased to 50,000 
tons, including som e bars.

S h ipyards tak e  m ost available 
p la te  supply  in the  New E ngland  
area . B uillers of tanks, even w ith  
re la tive ly  high p rio rity  ra tin g , And 
lim ited supplies. F ab rica tin g  shops 
w ith  m iscellaneous defense con­
tra c ts  receive som e tonnage but are 
unable to build up inventories. 
Shops w ithou t such con trac ts  a re  
being pinched fo r supplies, espe­
cially ligh t plates. S uppliers of 
m arine  equ ipm ent a re  p ressing  fo r 
be tte r  deliveries, w ith  som e success.

In  the B irm ingham , Ala., d istric t 
dem and for p la tes fo r ship and 
c a r building is heavy and  produc­
tion is not sufficient to m eet all 
needs, deliveries falling  behind, 
even on p rio rity  ra ting .

450 tons, a lso  300 tons o! shapes, live 
lig h ters for n avy  departm ent; Pacific 
Car & Foundry Co., S ea ttle , contractor.

PLATE CONTRACTS PENDING
175 tons, 3 ,000,000-gallon stee l reservoir, 

S cott F ield, 111., G raver Tank & Mfg. 
Co., E ast Chicago, Ind., 547,428, low, 
Inv. 181, bids June 16 to United S tates  
engineer, St. Louis; governm ent e s ti­
m ate 542,500.

100 tons, floor p lates, schedu le  7395, for 
O akland, Calif.; bids opened in W ash­
ington.

PL A T E  CONTRACTS PLA C ED

Sheets, Strip
Sheet & Strip P rices, P a ges 108, 100

S heet p roducers generally  are 
m ak ing  no firm  delivery prom ises 
beyond the  y ea r  end and som e not 
beyond the end of th ird  quarte r. 
M ost tonnages a re  accepted  only 
w ith  som e leew ay provision, be­
cause of u n ce rta in ty  over priorities. 
G alvanized a re  scarcest of all sheet 
g rades and  m ills and jobbers as a 
ru le  have no stocks, due to ra tion ­
ing of zinc, w hich is available now 
only fo r h igh  p rio rity  tonnage.

N arrow  cold s trip  buying  continues 
sligh tly  in excess of production  and 
sh ipm ent, being practically  bal­
anced in the case of som e produc­
ers. H ow ever, no p rog ress is being 
m ade in reducing  backlogs. De­
fense o rders w ith  p rio rity  are 
crow ding som e com m ercial tonnage 
from  finishing schedules and fab ri­
ca to rs w ithou t reserves a re  appeal­
ing  m ore u rg en tly  fo r deliveries.

Cold s tr ip  producers in som e in­
s tances a re  a rb itra rily  reducing 
releases a g a in s t o rders fo r the 
autom obile in d u stry  and parts- 
m akers, d iverting  the tonnage to 
o th e r  channels of defense use. S trip  
m ills a re  not tak in g  all o rders of­
fered, even fo r rem o te  delivery and 
as  a resu lt c u r re n t bookings are 
m ore in line w ith  sh ipm ents.

Bars
Ru r Trices, Taire 108

L ittle  b a r business is being 
booked w ithou t p rio rities and most 
ca rry  a h igh  ra tin g . Shipbuilding 
takes  a s teady  volum e and m achine 
shops a re  specify ing  heavily, being 
unab le to  obtain  th e ir  u sua l re­
qu irem en ts from  secondary  sellers, 
tu rn in g  to m ill sources fo r  supply.

In  New E ng land  producers of 
alloy bars have su b stan tia l tonnage 
on books fo r  defense purposes, 
w hich ex tends well into nex t year. 
P roduction  of sm all arm s, forged 
chain  and o th e r a rm am en t m ate­
ria ls  is a tta in in g  peak  schedule, 
w hich is reflected in heavy speci­
fications fo r bars  and fo rg ing  bil­
lets. E very  fo rg ing  ham m er, in­
cluding m any  considered obsolete, 
is in operation. In  th a t a re a  w are­
house stocks of both  alloy and  car­
bon b ars  a re  filled w ith  gaps.

Since Ju ly  1 b a r  p roducers have 
been opera ting  un d er the  steel prod­
ucts m anual recen tly  issued by the 
A m erican Iron  and S teel Institu te , 
w hich broadly  rep resen ts  a stand­
ard ization  of th e  m ost w idely used 
analyses.

Iro n  b ars  in the P ittsb u rg h  dis­
tr ic t now a re  quoted a t 5.00c for

1^50 SO. 5 4 t h  AVE.. C I C E R O ,  ILL.
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m uck b ar quality  and 8.00c for 
staybolt quality . The fo rm er was 
quoted a t 3.50c w hen m ade of scrap 
but now th is is not available and 
it is produced en tirely  from  pig 
iron, hence the h igher quotation. 
S taybolt iron quality  is unchanged.

Pipe
Pipe Prices, Piiife 109

Several fo rm s of steel pipe, in ­
cluding m erchant, line, casings and 
conduits probably reached an all- 
tim e high in June. One of the 
pending la rge  pipe line o rders is 
said to be on the point of award. 
In  ra re  cases galvanized pipe users 
have been able to obtain prom pt 
delivery from  suppliers who had 
good reserves.

D istribu tors of black pipe are m eet­
ing added difficulty in obtaining 
replacem ents, a situation  m atching 
th a t in galvanized pipe. Dem and 
for black pipe has been heavier 
than usual a t th is season.

Cast iron w ater pipe is m ore 
active, w ith  several la rge inquiries, 
to ta ling  several thousand tons for 
New E ngland m unicipalities. S outh­
ern  cast pipe m akers a re  opera t­
ing a t canacity, large ly  fo r de­
fense protects, and considerable 
pipe is on inquiry.

CAST TIPE PLACED
300 tons, 6 and 12-tnch, Revere, M ass., to 

Warren Pipe Co., Everett, Pa.; a lso  ICO 
tons, lU tlngs, Boston, to sam e foundry. 

300 tons, various sizes, housing project 
extensions, Portsm outh, N. H„ to W ar­
ren Pipe Co., Everett, M ass.

250 tons, 6 and 10-ineh, O akville, Conn., 
to United S ta tes Pipe & Foundry Co., 
Burlington, N. J.

106 tons, 6 and 12-inch, San Bernardino, 
Calif., to N ational Cast Iron Pipe Co., 
Birm ingham , Ala.

150 tons, 6 and 8-inch, Stoneham , Mass., 
to W arren P ipe Co., Everett, Mass.

135 tons, 6 and 8-inch, Bristol, Conn., 
to R. D. Wood & Co., Florence, N. J.

CAST PIPE PENDING
1650 tons, 16-inch, W atervllle, Me.; bids 

in.
550 tons, 8 and 16 inch, A valon W ay im ­

provem ent, Seattle; Argcntieri & Col- 
arossi, S eattle , low , 566,950.

300 tons, 10-inch and under, Epsom, N.
H.; bids in.

U nstated, but large, tonnage, 30-inch  
steel, ca st iron or concrete pipe, d i­
vision of w ater supply, Cleveland.

W ire
W ire Prices, P age 109

H eavy and diversified dem and for 
w ire and w ire products, w ith  lim it­
ed rod supplies, sho rtage of zinc for 
galvanizing and upse t finishing 
schedules and processing p resen t­
ing difficult problem s. Spring  and 
welding w ire a re  notably active, 
w ith m ore p rio rity  orders than  fo r 
o ther products.

T hird  q u a r te r  opens w ith back­
logs heavier than  th ree  m onths ago, 
in sp ite of peak production and de­
liveries a t  a  h igh ra te . F inishing 
schedules a re  d isrupted  frequently  
by appearance of high-priority  de­
fense orders, which resu lt in fu r ­
th e r  extension of o the r tonnage be­
yond prom ised delivery dates. In

; . . has used and is using Heppenstall forged axles, crank pins, 
piston rods, die blocks for forging parts and products, Heppenstall 
Automatic Safe-T-Tongs for lifting  materials, and "tailor-made” 
forgings. Heppenstall Company.

H e p p e n s ta ll

P I T T S B U R G H  • D E T R O IT  • B R I D G E P O R T
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som e instances m ills have been able 
to sh ip  bright-finished com m on w ire 
in 10 to 12 weeks.

W ire rod supplies continue below 
requ irem ents and non-in tegrated  
w irem akers a re  cu tting  into w h a t­
ever inventory  they  have. F in ish ­
ing capacity  appears adequate. D e­
fense dem and includes pro tective 
fencing fo r  industria l and a rm a ­
m ent plants, sp rin g  coils fo r pack­
ing explosives, bomb clips and 
o ther item s.

Rails, Cars
Track M aterial P rices, P a c e  109

O rders fo r cars and locom otives 
continue to be booked by builders

in  la rge  lots, as ca rrie rs  seek to 
provide sufficien t ro lling  stock to 
m eet expected em ergencies of de­
fense. B uilders have fu lly  as 
m any un its  on o rder as  they  can 
fab rica te  th e  rem a in d er of th is  
y ea r  and  a considerable num ber is 
expected to go over to  1942.

F re ig h t ca r bookings in June  
w ere la rg e r  th an  fo r  any  fu ll year 
from  1931 to 1935, inclusive.

C A R  O R D E R S  P L A C E D
Akron, Canton & Y oungstow n, 100 dump  

hopper cars, o t 50 tons capacity , and 30 
seven ty -ton  gondolas, to B eth lehem  
Steel Co., B eth lehem , Pa.

A tchison , T opeka & S a n ta  Fe, 37 
coaches, to Edward G. Budd M fg. Co., 
P hiladelphia , com prising 16 chair cars, 
e ig h t diners, seven  storage-m all cars

BRASSERT
OFFERS YOU.

An Outside Viewpoint with f  'Inside’ ’ In formation
You draw upon a vast fund o f information and data when you 
call upon BRASSERT to help with your plant modernization, or 
extension projects.

H. A. Brassert & Co. for many years has been engaged in con­
sulting and construction work for the iron and steel industry, 
here and abroad. Thus we can bring to bear upon your problems 
not only the valuable "outside” viewpoint, but also a wide 
experience covering every phase o f steel mill engineering.

It will pay to call BRASSERT before proceeding with plant 
extensions or modernization.

BRASSERT SERVICE IN CLUD ES:
Consulting engineering covering tion of complete plants, extensions
technical, commercial and financial and modernization. •  Design and
aspects o f  present or prospective manufacture o f specialized equip-
enterprises. «D esign  and construe- ment and machinery.

and six  lou n ge-c lu b  cars; In addition to 
22 previously  noted as placed.

Cam bria & Indiana, repairs to 400 hop­
pers to B eth lehem  S teel Co., B eth le­
hem , Pa.

Central o f G eorgia, 50 flfty -ton  box cars, 
to P ullm an  Standard Car M fg. Co., Chi­
cago; in addition  to 150 llfty -ton  auto­
m obile cars recently  noted as going to 
Am erican Car & Foundry Co., New  
York.

Chicago, Rock Island  & Pacific, 200 gon­
dolas, to A m erican Car & Foundry Co., 
N ew  York.

Clinchfield, five seven -ton  covered hop­
pers and seven  cabooses, to American 
Car & Foundry Co., N ew  York.

F lorida E ast C oast, 30 flfty -ton  gondolas, 
30 flfty -ton  hoppers, to A m erican Car & 
F oundry Co., N ew  York.

Litchfield & M adison, 50 hopper cars, to 
G eneral A m erican T ransportation  Co., 
Chicago.

M exican N ational, 1000 box cars to Ral­
ston  S teel Car Co., Colum bus, O.

M ilw aukee E lectric T ransportation  Co., 
35 tro lley  coach es to P ullm an-Stand­
ard Car M fg. Co., Chicago.

N ickel P late, 900 flfty -ton  box cars to 
G eneral A m erican T ransportation  Co- 
Chicago; 250 flfty -ton  hoppers to Amer­
ican Car & Foundry Co., N ew  York.

N orfolk  & W estern, 25 seven ty -ton  gon­
dolas, to R alston  Steel Car Co., Colum­
bus, O.

Reading, 500 sev en ty -to n  gondolas to 
B eth leh em  S teel Co., B eth lehem , Pa.

Sch en ectad y  R a ilw ay  Co., 10 d iese l-elec­
tric buses to  General E lectric Co., 
S chenectady, N. Y.

Seaboard Air Line, 500 box cars to Pull­
m an Standard Car M fg. Co., Bessemer, 
A la., 100 flat cars and 50 cem ent cars 
to G reenville S teel Car Co., Greenville, 
Pa.

S outhern  Pacific, 700 gon d olas to B ethle­
hem  S teel Co., B eth lehem , Pa., 500 box 
cars to Mt. Vernon Car Co., Mt. Ver­
non, 111., 300 flat cars to Pacific Car 
& F oundry Co., S ea ttle , 250 tank  cars 
to G eneral A m erican Transportation  
Co., Chicago, 150 hoppers to American 
Car & Foundry Co., N ew  York; In addi­
tion to 2100 box cars prev iou sly  placed.

C A R  O R D E R S  P E N D I N G
A rgentina S ta te  R a ilw ays, 375 thirty- 

ton hopper cars, contem plated .
Army, Q uarterm aster Corps, F t. Bennlng, 

Ga., tw elve  36-inch g a g e  m otor cars 
and tw o trailers.

C hief arm y engineers, llfty -n ln e  10,000- 
gallon  gaso lin e  tank  cars, General 
Am erican T ransportation  Co. low .

N avy , 26 flat cars for Yorktown, Va- 
H aftner-T hrall Car Co., Chicago, low.

St. Louis Southw estern , 500 fre igh t cars; 
court perm ission to build in own shops 
requested.

L O C O M O T IV E S  P L A C E D
D elaw are & H udson, 15 fre igh t locomo­

tiv e  Co., N ew  York.
F lorida E ast C oast, three diesel-electric, 

2000-horsepow er p assen ger locomotives, 
to E lectro-M otive Corp., La Grange, Ill-

N ew  York, S u squehanna & W estern, two 
d iese l-e lectr ic  1000-horsepow er locomo­
tives, to A m erican L ocom otive Co- 
N ew  York.

RAIL ORDERS PENDING
N avy, Bureau of supplies and accounts, 

9575 tons, d elivery Baldw in, Long 
Island, N. Y.; bids Ju ly  11, sch. 7715, 
W ashington.

Bolts, Nuts, Rivets
B olt, N u t, R ivet P rices, P ag e  109

W hile th e  bolt and n u t industry
now  is opera ting  well in excess oi 
theore tical capacity , in  fact, as high
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as possibly 110 p er cent, the re  is 
serious doubt th a t th is ra te  can 
long be m aintained, because of dif­
ficulty in replacing raw  m ateria ls. 
T here is a m arked excess of busi­
ness, bu t a pronounced shortage 
of steel, even w here relatively 
h igh  priorities a re  held.

Structural Shapes
Structural Shape Prices, P age 108

Inqu iries and aw ards a re  lighter, 
p artly  because of the holiday week, 
and p artly  because of nearness to 
com pletion of the in itial phases of 
the defense effort and housing. 
The am ount of w ork in s igh t m ay 
still produce business above aver­
age. bu t annaren tlv  sm all by com­
parison w ith  first q u arte r, th is 
year. F ab rica to rs often have to 
show  prio ritv  certificates to obtain 
plain m aterial, vet the ir own cus­
tom ers fail to disnlay such ra tin g s 
fo r th e 'r  nrojects, which m akes 
fo r confusion.

SHAPE CONTRACTS PLACED
5027 tons, sta te  h ighw ay bridge, Illinois  

river, FA-172, section  15F, Peoria, 111., 
to Am erican Bridge Co., P ittsburgh; 
bids June 13.

3125 tons, tw o hangars, naval air station. 
Lakehurst. N. J.. to Bethlehem  Steel 
Co., B ethlehem , Pa.; bids Ju ly  2.

2700 tons, hangars. W right Field, Dayton, 
O., to B ethlehem  Steel Co., B ethlehem , 
Pa.

1950 tons, power house, navy yard, Brook­
lyn, N. Y. to Easton Steel Structures  
Inc., Easton, Pa., through J. G. W hite 
Engineering Corp., N ew  York.

1900 tons. M ystic power station  200, E v­
erett, M ass., Boston Edison Co., to 
Am erican Bridge Co., P ittsburgh.

1080 tons, arm y depot sheds, Columbus, 
O., to Mt. Vernon Bridge Co., Mt. 
Vernon, O.

940 tons, ou tfitting plant, N ew  York 
Shipbuilding Corp., to American Bridge 
Co., P ittsburgh.

440 tons, p lant addition, H am ilton W atch  
Co., Lancaster, Pa., to B ethlehem  Steel 
Co., Bethlehem , Pa., through D. S. 
W arlel, Lancaster, contractor.

940 tons, repair dock, a ir field, M iddle­
town. Pa., to  Bethlehem  Steel Co., 
Bethlenem , Pa.; Is In addition to 800 
tons for another repair dock recently. 

630 tons, s ta te  bridge, Lancaster county, 
Pennsylvania, to Am erican Bridge Co., 
Pittsburgh.

600 tons, sta te  h ighw ay bridge FAGM- 
414C, Burlington, Des M oines county, 
Iowa, to Am erican Bridge Co., P itts­
burgh; Jensen Construction Co., Chi­
cago, contractor.

520 tons, gas p lant structure, W est H en­
derson, Ky„ to Virginia Bridge Co., 
Roanoke, Va.

450 tons, piling, substructure, Canal 
stree t bridge, Chicago, to Bethlehem  
Steel Co., Bethlehem , Pa.; M idwest Con­
struction  & A sphalt Co., Chicago, con-

SHAPE AWARDS COMPARED
Tons

Week ended Ju ly  5 ........................... 21,195
W eek ended June 28 ......................  87,930
W eek ended June 2 1 ........................  37,195
This w eek, 1940 .............................  23,019
W eekly average, 1941 ....................  30,697
W eekly average, 1940 ....................  28,414
W eekly average, June, 1941 .........  27,157
T otal to  date, 1940 ........................... 495,751
T otal to date, 1941 ......................... 859,507

Includes aw ards o f 100 tons or more.

tractor; bids May 21.
435 tons, sta te  h ighw ay bridge, FAGH- 

419H, B ellevue, Jackson county, Iowa; 
to Clinton Bridge Works, Clinton, 
Iow a; Jensen Construction Co., Chi­
cago, contractor.

400 tons, building, P ittsburgh  M etallur­
gical Co. Inc., C harleston, S. C., to 
Scu lly  Steel Products Co., Baltimore; 
G. M. G uest & Co., Anderson, S. C., 
contractor.

270 tons, sta te  h ighw ay bridge, route 
FA-12, section  56-2-VF, Stubblefield, 
Bond county, Illinois, to Bethlehem  
Steel Co., Bethlehem , Pa.; bids June 
13.

250 tons, ordnance building, Fort Lewis, 
W ash., to Isaacson  Iron W orks, Seattle; 
B ailey  Construction Co., Seattle , con­
tractor.

220 tons, overpass, Baltim ore & Ohio 
railroad, Branehvllle, Md„ for state, 
to Am erican Bridge Co., P ittsburgh.

200 tons, coal bunkers, n avy yard, 
B rooklyn, N. Y., to E aston  Structures  
Inc., E aston, Pa.

200 tons, m agazines, Quonset Point, R. I., 
to Belm ont Iron W orks, Philadelphia.

180 tons, stag in g  tow ers and spalls, F ed­
eral Shipbuilding & Dry Dock Co., 
Kearny, N. J., to  A m erican Bridge 
Co., P ittsburgh.

175 tons, protein building, GUdden Co., 
Chicago, to  W endnagle & Co., Chicago.

175 tons, sta te  bridge 5466, W orthington, 
Minn., to American Bridge Co., P itts­
burgh.

170 tons, S ta te  street subw ay stations,
S-10-E, Chicago, for city , to Am erican  
Bridge Co., P ittsburgh.

145 tons, sta te  bridge, M ontour county, 
Pennsylvania, to P hoenix Bridge Co., 
P hoenlxvllle, Pa.

140 tons, grade crossing elim ination, Gar­
den City, N. Y., to Am erican Bridge Co.,

Keep Portable Tools 
Working

Efficient, full time operation of portable tools is essential 
to speediest and most profitable production.

Leading makers of air and electric tools recommend it to 
users of their equipment. These makers know N O N - F L U ID  
O I L  assures long life and dependable operation.

N O N -F L U ID  O I L  will keep your tools working, and save 
money on repair and maintenance cost. What's more, it 
will reduce lubricant and application cost by outlasting 

greases.

Used successfully in leading iron and steel mills. Send  
for testing sample today— prepaid— N O  C H A R G E .

NEW YORK & NEW JERSEY
LUBRICANT CO.

M a in  O f f ic e :  2 9 2  M A D I S O N  A V E N U E ,  N E W  Y O R K

W A R EH O U SES :

Chicago, III. Atlania, Ga.
St. Louis, Mo. Detroit, Mich. Charlotte, N. C.
Providence, R. I. Greenville, S. C.

T R A D E  MARK RECISTERED IN

U.S PAT OFFICEi. FOREIGN COUNTRIES

M O D E R N  STEEL MILL LUBRI CANT

B e t t e r  L u b r i c a t i o n  a t  L e s s  C o s t  p e r  M o n t h
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1600 tons, three w areh ou se buildings, 
Ogden, U tah, lo r  arm y.

1491 tons, h igh w ay  bridges, S ta te  of 
O klahom a; low  bidders as lo llow s:  
Phara & Co., 293 tons; El Reno Con­
struction  Co., 694 tons; C. K. Howard, 
116 tons; J. W. Moorman & Son, 252 
tons and O ttenger Bros., 128 tons.

1100 tons, 11 units, M cClelland Field, 
Sacram ento, Calif., Jam es 1. Barnes, 
Los A ngeles, low .

1100 tons, 14 radial g a tes, Ft. Loudoun  
dam , Lenoir City, Tenn., for Tennessee  
V alley  authority .

1000 tons, p iling, b last furnace and ore 
yard construction , A m erican Rolling  
M ill Co., A shland, Ky.

900 tons, pow er house exten sion s, Ohio 
Edison Co., Akron, O.

800 tons, power sta tion , for Mon. W est 
Penn Public Serv ice Co., R lvesvllle, 
W. Va.

650 tons, p lant C, N ew  D eparture d iv i­
sion, G eneral M otors Corp., Bristol, 
Conn.

600 tons, flood w all, C incinnati; bids July  
17, U. S. engineer, C incinnati.

550 tons, exten sion  to south  end ca st­
ing p lant building, the  M idvale Co., 
P hiladelph ia .

550 tons', N ew  York v en tila tion  building. 
N orth tube, L incoln  tunnel, Port of 
N ew  York authority , contract MHT-57: 
T hom pson-Starrett Co., N ew  York, low; 
bids Ju ly  1.

525 tons, overhau l and fitting out hangar, 
L akehurst, N . J., for n avy .

500 tons or more, 850 transm ission  to w ­
ers, C oulee-C ovington line, W ash in g­
ton sta te; F ritz  Ziebarth, Vancouver, 
W ash., low  to B onneville  project.

460 tons, railroad bridge, h ig h w a y  5,
R avenna, O., for sta te .

450 tons, storehouse, a t P uget Sound
n avy  yard, W ashington; bids in.

440 tons, plant, B. F. Goodrich Co., L ouis­
v ille , Ky.

420 tons, building, R. L avin  & Sons Inc., 
Chicago.

400 tons, bascu le bridge, M iami, Fla.,
for D ade county, F lorida.

400 tons, general storeh ou se and supply  
pier, n av y  yard, B rem erton, Wash.; 
bids opened.

375 tons, hangar, B olling  field, W ash­
ington, for arm y engineers.

335 tons, s ix  garages, N ationa l Guard, 
P eek sk lll, N. Y„ for sta te .

300 tons, bridge, C hapline street. W heel­
ing, W. Va., for city.

300 tons, q u arterm aster’s w arehouse, 
S eattle; bids In June 28.

300 tons, castin g  plant addition, M idvale 
Co., N icetow n, Pa.

265 tons, s ta te  bridge 5962, St. Paul, 
Minn.

245 tons, bridge, N ew  York, N ew  Haven 
& H artford railroad, Bird street, Bos­
ton; Colem an Bros. Corp., Boston, low, 
$98,263.35, bids Ju ly  1, D epartm ent of 
P ublic W orks, Boston.

235 tons, gym nasiu m  addition,' Utica, 
N. Y.

215 tons, ca lc in in g  building, National 
Carbon Co., C larksburg, W. Va.

205 tons, bridge 49.56, Mt. S terling, O., 
B altim ore & Ohio railroad.

200 tons, underpass, E ast Red Bank 
avenue, W oodbury, N. J., for  state.

190 tons, four-story  addition, Thompson 
W ire Co., W orcester, M ass., to S taf­
ford Iron W orks, W orcester; Fiske 
C arter C onstruction Co., W orcester, 
contractor; Joseph T. R yerson & Son, 
Inc., Cam bridge, M ass., aw arded rein­
forcing  bars.

140 tons, three storeh ou ses, am munition  
depot, Failbrook, C alif., for navy.

120 tons, bridge repairs, various loca­
tions, N orthern P acific railw ay.

100 tons, sh ap es and bars, h ig h w a y  proj­

P ittsburgh, through E. W. F oley Inc., 
Brooklyn, N. Y., contractor.

133 tons, factory , F irestone Tire & R ub­
ber Co., Akron, O., to A m erican Bridge 
Co., P ittsburgh .

110 tons, extension , soak ing  pit, R epub­
lic S teel Corp., Canton, O., to Fort P itt 
Bridge Works, P ittsburgh.

100 tons, shapes and bars, addition, W y- 
man-Cordon Co., W orcester, M ass., to 
Stafford Iron W orks and George F. 
B lake Co., both W orcester, through J. 
B. Lowell Inc., th a t city , contractor.

100 tons, Infirmary building. No. 9, v e t ­
erans’ hospital, Roanoke, Va., to R oan­
oke Iron Works', through L. B. G alli- 
more, Greensboro, N. C., contractor; re­
inforcing bars to W est V irginia R ail Co.

100 tons, new  plant, Ohio Ferro-A lloys 
Corp.. Tacom a, W ash., to Pacific Car & 
Foundry Co., Seattle .

100 tons or more, plant addition. S cin ­

tilla  M agneto Co., Sidney, N. Y., to 
A m erican Bridge Co., P ittsburgh; 
Frank L ew is & Son, Balnbridge, N. Y„ 
contractor; bars to Joseph T. Ryerson  
& Son, Inc., Chicago.

100 tons or more, sh ap es and bars, 
power plant, M onsanto Chem ical Co., 
Indian Orchard, M ass., to H aarm ann  
Steel Co., H olyoke, M ass.; A dam s & 
R uxton  C onstruction Co., Sprlngileld, 
M ass., contractor; bars to A. D. D onald, 
Springfield.

SHAPE CONTRACTS PENDING
6000 tons, sh ee t piling, grav ing  dock, 

R ichm ond, Calif.; bids opened.
3000 tons, tw o navy hangars, L akehurst, 

N. J.; bids Ju ly  2.
3000 Ions, arm y sign a l corps buildings, 

L exington , Ky.; bids Ju ly  15.
2000 tons, boiler house, B rooklyn, N. Y„ 

for navy.

in d u s t r i a l  g e a rs  s p e c ia lly  h e a t - t r e a t e d  
o r  f la m e  h a rd e n e d  o f N elo y  o r  N e lo y  M o ly b d e n u m  S te e l 
B e v e l . . . M i t r e  . . . S p u r  . . . S y k e s  H e r r i n g b o n e  . . . 
H e l i c a l . . .  t o  y o u r  s p e c if ic a t io n s . W r i te  fo r  B u l le t in  N o. 5.



ect, including w kle ilanged beam  
bridge, L eicester-Salisbury, Vt.; Bris­
tol C onstruction Co., Bristol, N. H„ 
low.

Reinforcing Bars
Reinforcing: lia r  Prices, Pa ire 109

Even builders of p ro jects ca rry ­
ing h ighest p rio rity  ra tin g s often 
find it difficult to buy concrete bars. 
Such is an arsenal pro ject a t W ate r­
town, Mass., needing 1700 tons. 
H ousing projects, fo r tak ing  care 
of increased industria l w orkers, 
are  m aking progress haltingly  be­
cause of th is scarcity  and because 
w orkers can live in tents, tra ile rs  
o r o ther m akesh ift she lte rs when 
d irect defense p lan ts  are so neces­
sary . In m any cases plan to re ­
design from  s tru c tu ra l shapes to 
concrete have stym ied because of 
steel shortage. The scarcity  of 2- 
inch squares and o ther heavy bars 
is notably acute, replacem ents 
aw aiting  rollings in m ost instances. 
Some non-defense engineering 
pro jects, partia lly  com pleted, m ay 
have to be abandoned because of 
sh u ttin g  off of supplies.

REINFORCING STEEL AWARDS
980 tons, flood protection w all, Paducah, 

Ky., to Laclede Steel Co., St. Louis;
G. E. Tillm an, Centralla, 111., con­
tractor.

950 tons, flood control proj., sect. 4, U. S. 
engineer. B ingham ton. N. Y„ to B eth ­
lehem  Steel Co.. B ethlehem , Pa„ 
through L. B. Strandherg & Son, Chi­
cago, contractors; $957,748.

580 tons. Including 350 tons bars and 
230 tons w ire m esh, warehouse, Rock 
Island arsenal, Rock Island, 111., to 
Laclede Steel Co., St. Louis; Perm a­
nent Construction Co., Chicago, con­
tractor; bids June 14.

450 tons, w arehouse foundat'on, Phil­
adelphia n avy yard, com pletion In 71 
days, to Truseon Steel Co., Y oungs­
town, O.

400 tons, addition, Frankford arsenal, 
Philadelphia, to American Steel En­
gineering Co., Philadelphia, through  
H ughes-Foulkrod.

355 tons, B lue M ountain dam, W avcland, 
Ark., to Sheffield S teel Corp., K ansas 
City, Mo.; Myers, M yers & Gowen, 
contractors.

300 tons, K ing county and Sunset Field 
airports, Spokane, W ash., to N orth ­
w est Steel R olling M ills, Seattle.

290 tons, flood w all, Cairo, 111., U. S. en­
gineer, to Laclede Steel Co., through  
L ake S ta tes Engineering Co.

250 tons, e ight sh lpw ays, Sun Shipbuild­
ing & Drydock Co., Chester, Pa., to 
B ethlehem  Steel Co., Bethlehem , Pa.; 
Raym ond Concrete P ile Co., contractor. 

150 tons, addition, M arquette Cement Co., 
D es Moines, Iowa, to Truseon Steel Co., 
Youngstow n, O., through A. H. N eu­
m ann & Bro.

150 tons, W ashington sta te  h ighw ay

CONCRETE BARS COMPARED
Tons

W eek ended Ju ly  5 ......................... 5,43"
W eek ended June 28 ......................... 8,8(11
W eek ended June 21 ......................... 14,915
This w eek, 1940....................................  1.7«5
W eekly average, 1941 11,043
W eekly average, 1940 .................... 9,(1G1
W eekly average, June, 1941 . . . .  11,277
Total to date. 1940 ........................  220,102
T otal to date, 1941 ......................... 309,217

Includes aw ards o f 100 tons or more.

projects and S eattle  city ligh t su b sta ­
tion, to N orthw est Steel R olling Mills, 
Seattle.

135 tons, plant addition, H am ilton W atch  
Co., Lancaster, Pa., to B ethlehem  Steel 
Co., Bethlehem . Pa., through D. S. War- 
fel, L ancaster, contractor.

119 tons, project FA 861-A U>, Monana 
county, Iowa, to D es M oines Steel Co., 
Des Moines, Iowa; Orshek & C hristen­
sen, contractors.

114 tons, project FA 331-A (2), Rice, 
Kans., to Sheffield  Steel Corp., St. 
Louis; T aylor Construction Co., con­
tractor.

114 tons, bridge, Ft. Sheridan, in ., for 
w ar departm ent; to Joseph T. Ryerson  
& Son Inc., Chicago; Thom as McQueen 
Co., Chicago, contraetor.

100 tons, first unit, Central library,

W ashington, D. C. to B ethlehem  Steel 
Co., Bethlehem , Pa.; R oss Engineering  
Co., contractor.

REINFORCING STEEL PENDING
5000 tons, superstructure, warehouse, 

P hiladelphia navy yard; bids Aug. 27.
2800 tons, storehouse, P uget Sound navy  

yard, W ashington; H oward S. W right, 
Seattle , and L. H. Hoffm an, Portland, 
Joint low  bidders, $2,194,550.

2200 tons, quarterm aster storehouse, 
Seattle; bids In June 28.

1900 tons, 800-foot pier, Puget Sound 
navy yard, W ashington; Sound Con­
struction & Engineering Co., S eattle, 
and P eter K iew itt, Omaha, joint low  
bidders, $1,944,700.

1500 tons, additional tonnage, Antigua  
naval base.

...With Metals Produced 
and Finished to Aviation 
Standards of Accuracy

Precision in m achine tools — like 
precision flying —  must be backed 
up by precision methods of alloy­
ing, f oundi ng,  machining a n d  testing vital metal parts. 

The fact thatAMPCOMETAL has been accepted by aviation as es­
sential for m any highly stressed parts in motor, landing gear 
and propeller assemblies, is evidence of its tested perform ance. 

AMPCO METAL is an alloy of the aluminum bronze type — 
outstanding in its strength, w earing qualities and  its g reat 
resistance to impact, fatigue and  corrosion — noted for its 
ability to make good w here all o ther metals fail. Check up on 
the possible applications of AMPCO METAL in your product or 
production tools. W rite for “ Brief Facts About Ampco M etal."

A M P C O  M ETAL, IN C.
Dept S-77

M I L W A U K E E ,  W I S .
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Behind ike Scenes with /TEEL
Tax H in t
■  W e have long been h in ting  
in this colum n and elsewhere 
that S tee l  is m ore th an  just 
reading m atter— that it is real­
ly a tool for use in your business, 
and one w hich properly used 
m ight well be the most valuable 
tool of all. N ow  comes a m uch 
m ore impressive authority  agree­
ing w ith  us fully— none other 
than  the tax collector! O ne com ­
pany we know  has been deduct­
ing subscription costs for S teel  
from  its tax report as part of the 
cost of doing business, and thus 
action has been upheld by the tax 
collectors on the grounds tha t 
trade papers are actually tools 
for use in business. O f course, 
we’re not advocating this use of 
S teel  as a tax dodge, but certain­
ly there is now here else you get 
so m uch for your money and a 
tax exem ption to boot!

F  o resigh t
■  A nd speaking of taxes, we 
have just purchased and  stuck 
away for safe-keeping a b rand 
new  two-cent postage stam p for 
use on th a t black fifteenth day 
of the th ird  m onth  of the year 
of our Lord, 1942. O f course, 
we may be a bit too pessimis­
tic bu t w ith any set of figures we 
use we can’t come out w ith  even 
two pennies left to rub  together 
— let alone get the stam p to  send 
our little contribution th rough  
the mails.

Up & Down
H But things are never really as 
good nor as bad as they seem. 
W e proved it conclusively just 
last Sunday w ith  an  8 on the 
first hole, a par three on the sec­
ond, and then a big fat 7.

Signs of th e  T im e
■  Q ueer things are happening 
these days. P ittsburgh is now 
producing more steel than any 
o ther city in the world, but it it­
self is up against it for a few 
tons of steel to build a bridge on 
Bigelow boulevard. Still facing 
a 28-day truck drivers’ strike, a 
trucker refuses to  haul the neces­

sary g irders 20 miles from  Can- 
onsburg.

Success
■  Erie Ross, form er engineering 
editor and now  C hicago editor 
for St e e l , sends us, w ith  little 
o r no com punction, a page from  
the C hicago D aily T im es  carry­
ing  his picture— w ith  detailed in ­
structions on how  to find it. In 
a picture story of a typical girl 
com m uter’s day, E rie accidentally 
got “shot” in the lunch scene, 
looking very g lum  in betw een the 
tw o vivacious young ladies. T he  
T im es  posed the question, “A re 
com m uters people?” and  E rie in­
sists the presentation of his pic­
tu re  proves they are. W ell . . . 
maybe.

F lo ra l O ffering
■  A nice bouquet in  the mails 
today from  L. F . H irsh  of the 
Philadelphia Rust-Proof Co. over 
in Philadelphia. H e w rites: W e  
fin d  S t e e l  one of the m ost inter­
esting m agazines to read, and  it 
appears to us you also have more 
pertinen t and  up-to-date in form a­
tion about electroplating than any  
other m agazine w e  ^ n o w  of, in ­
clud ing  those devoted  to the  
plating  industry. T hose, dear 
reader, are pure w hite orchids.

Odd Jobs
■  Peeler— A guy w ho strips bark 
off logs in a sawm ill.

H ot-stu ff M an  or Sha/(c-out 
M an— A gentlem an w ho dum ps 
out hot pans in a bakery.

Frog-ieg Assem bler— A fellow 
w ho puts together the w orks in ­
side an  autom obile door.

V  am  per—T h e  boy w ho sews 
uppers in a shoe factory.

B ull-runner— A m an w ho has 
to do w ith pow er in a foundry.

New Face
■  In keeping w ith the general 
expansion, S t e e l 's m asthead this 
week adds a th ird  dim ension 
w hich, we all agree here, gives 
it considerable m ore w im , w igor 
and witality. L ike it?

S hrdlu

1250 tons, Hood w all, C incinnati; bias 
Ju ly  17, U. S. engineer, C incinnati.

1235 tons, h ig h w a y  work, county  board 
o t road com m issioners, W ayne county, 
M ichigan; le ttin g  Ju ly  2.

750 tons, tw o  shlpw ays, N ew  York Ship­
building Corp., through Leonard S h af­
fer, P hiladelphia; bids Ju ly  2.

740 tons, arm y base w arehouses and 
bridges, San Juan, P uerto Rico; Paul 
Sm ith  C onstruction Co., contractor.

700 tons, exten sion  W right held, D ayton, 
O.

600 tons, pier, N ew port N ew s Shipbuild­
ing & D rydock Co., N ew port N ew s, Va.; 
M cLean C ontracting Co., contractor.

470 tons, three over-crossln gs, Los A n­
ge les county, for  sta te; bids opened.

400 tons, L incoln  tunnel, contract 55, 
N ew  York; George J. A tw ell, contrac­
tor.

400 tons, substructure, n av y  yard store­
house, P hiladelphia; Golder C onstruc­
tion Co., low .

400 to 700 tons, a irp lane engine test 
building, Studebaker Corp., South Bend, 
Ind.; bids postponed from  June 23 to 
J u ly  10.

340 tons, n ava l base sta tion  facilities , 
L akehurst, N. J.; K arno-Sm lth & Co., 
con trattors.

250 tons, building, A m erican B rass Co., 
K enosha, W ls.; A ustin  Co., contractor.

225 tons, m ach ine shop, F alk  Corp., 
M ilw aukee; K lug & Sm ith  Co., Mil­
w aukee, contractor; bids June 30.

200 tons, tw o e lgh t-sto ry  buildings, hous­
ing, W ashington , D. C.

178 tons, radio building, sta tion  WTMJ, 
M ilw aukee; D ahlm an Construction  
Co., M ilw aukee, contractor.

176 tons, sta te  h igh w ay bridge, FAGH- 
419H, B ellevue, Jackson county, Iowa: 
Jensen C onstruction Co., Chicago, con­
tractor.

126 tons, s ta te  h ighw ay bridge, FAGM- 
414C, B urlington, D es M oines county, 
Iow a; Jensen C onstruction Co., Chi­
cago, contractor.

113 tons, residence hall, St. N orbert’s 
co llege, W est Depere, Wls.; bids In.

106 tons, building, O scar M ayer & Co- 
Chicago; bids In.

100 tons, s ta te  h igh w ay  work, Clark, 
C ow litz and K ing counties, W ashing­
ton; bids to O lym pia, Ju ly  15.

100 tons, tw o reservoirs, Fort L ew is can­
tonm ent; Standard C onstruction Co- 
S eattle , low , $35,349.

100 tons, s ta te  bridge, P o tla tch  Creek, 
Idaho, and underpass near Troy, Ida.; 
J. F. Konen, Lew iston, and C lifton & 
A pplegate, Spokane, W ash., contrac­
tors.

U nstated , dry docks 5 and 6, n av y  yard, 
B rooklyn, inclu d in g  su b sta n tia l vol­
um e o f tw o-inch  squares and heavier  
bars; bids to contractors Ju ly  7.

Tin Plate
Tin P la to  Prices, P uko 108

T i n  m i l l  o p e r a t i o n s  a r e  u n ­
c h a n g e d ,  w i t h  t h e  n a t i o n a l  r a t e  
e s t i m a t e d  a t  9 4  p e r  c e n t .

T ru ck  s tr ik e  a t  P ittsb u rg h  has 
ham pered  packers, both in  moving 
finished p roduct and  obtaining 
em pty  cans and  plate. A nother by­
product of th a t  s tr ik e  w hich in­
te re s te d  tin  p la te  circles w as the 
edict of P ittsb u rg h  food inspectors 
im pounding a ll food products tied 
up  in the  s tr ik e  except those 
packed in cans. M uch of the  bulk 
com m odities w ill have to  be de­
stroyed  because they  have deteri-
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o ra ted  du ring  the 25-day tieup.
Carnegie-Illinois Steel Corp., 

w hich recen tly  s ta rted  operations 
on 20 hot tin  m ills a t its  Shenango 
w orks, New Castle, Pa., will s ta r t  
ten additional m ills th e re  a f te r  the 
Ju ly  4 holiday. T here a re  40 m ills 
in all, and it is expected th a t m ost 
of these will be in operation shortly .

Pig Iron
P ie  Iron Prices, Pane 110

Pig iron d istribu tion  is the m a­
jo r problem  in cu rren t transactions, 
available su p p le s  being spread  as 
w idely as possible am ong a large 
num ber of m elters, to assu re  some 
supplies fo r all. The high m elt
pu ts  all receip ts into im m ediate 
consum ption and inventories are 
not bem g accum ulated, m anv m elt­
ers dipping constan tly  into re ­
serves. The num ber of individual 
sh ipm ents increases each week, 
sm all lots being involved. Ship­
m en ts  bv m ost se llers a re  in ex­
cess of nroduction and yard  stocks 
a re  shrink ing . P rices have little  
effect on huving and announcem ent 
of m axim um  prices bv OPACS 
has stabilized the m ark e t and re ­
m oved uncerta in ty  of fu tu re  costs 
to  m elters.

I t  is hebeved the principal purpose 
of increasing  «ipcon differential from  
25 cents to 50 cents fo r each 0.25 
'per cent a^ove the base grade of 
1.75 to  2.25 per cent silicon, w as 
to  encourage use of the base grade 
and reduce dem and fo r h igher sil­
icons.

Some easte rn  se llers a re  book­
ing tonnage a t prices applying a t 
delivery, to  pro tec t ag a in st changes 
possible bv in te rp re ta tion  of the 
recen t o rder fixing prices and dif­
feren tials. Some confusion exists 
as to  m anganese differentials.

Sales a re  being indeed  on the 
basis of need and sellers keep close 
check on m elters. Up to th is tim e 
no foundries have suffered from  
lack of iron or coke, bevond an 
occasional oinch of little  conse­
quence. P ig  iron sh ipm ents in 
the  m ain  are  close to schedule.

C onstruction sta rted  la st week 
on a  six th  b last fu rance a t L acka­
w anna w orks of Bethlehem  Steel 
Co. a t  Buffalo. The stack is ex ­
pected to be ready in the fall.

S outhern  Ohio m elters a re  seek­
ing changes in OPACS pig iron 
regu la tions to  increase supply  of 
n o rthern  iron. No m erchan t iron 
is avadahle a t H am ilton, O.. and 
elim ination of th is basing point is 
desired bv som e in te rests  to en­
able a  nrice f. o. b. fu rnace. F u r­
naces in o the r d istric ts  are dis­
inclined to aKsorb p a r t of fre igh t 
charges to  th is m arket. Southern  
iron is being sold into th is area  
on a soot hasis. con tracts for the 
q u a r te r  bein<T refused.

OPACS officials have advised 
som e easte rn  nig iron sellers th a t 
the 50-cent d ifferential fo r 50 points 
of m anganese above 1 per cent ap­
plies to  hes!c as well as o ther 
grades. W ith new  ex tra s  on sili­
con and m aneanese  m elters will 
tu rn  m ore to  ferroalloys fo r these 
elem ents

Proha hilitv th a t general p rio ri­
ties will go into effect on iron

w ithin the next few  w eeks is in­
dicated by W ashington reports  th a t 
OPM will endeavor to  com plete a 
survey  of o rders by consum ers by 
about A ugust 1, w ith  the idea of 
pu ttin g  into effect som e m ore 
rigid form  of allocation.

Scrap
Scrap Prices, P age 112

B ette r understand ing  and im ­
proved conditions in som e respects 
a re  developing in the steel and iron 
scrap  m ark e t as a resu lt of re ­
vision of the orig inal o rder fixing 
prices. In  one respect the re  has 
been little  im provem ent, volum e of 
scrap not being m ateria lly  in­

creased. T igh t spots continue to 
develop and a re  being supplied tem ­
porarily , apparen tly  becoming m ore 
frequent.

The P ittsb u rg h  area, being a 
heavy consum er in proportion  to 
its scrap  production, is particu larly  
affected and m eans is sough t to  in ­
crease scrap  receip ts from  outside 
areas, particu la rly  as  en largem ent 
of open-hearth capacity  is planned. 
P ractice in th a t d istric t is th a t when 
steel o u tp u t passes 80 p e r  cen t of 
capacity  hom e scrap , industria l re ­
tu rn s and sim ila r sources become 
inadequate and m ateria l m ust be 
obtained elsew here. In  the presen t 
s ituation  reserves a re  being deplet­
ed w ithout replacem ents.

In the Chicago d istric t consump-

ln constant service 48 hours per week at 
the Gouid & Eberhardt plant, Irvington, N.J.
#  Purchased by Gould & Eberhardt, Irvington, N. J., 
manufacturers of gear cutting machines and shapers, 
to speed up cutting-off from bar stock on various grades 
of steel up to 6" in diameter, this M A R V E L  6 A  high 
speed Production Saw has been operating 48 hours 
per week since installation over a year ago. When 
photographed it was automatically cutting identical 
lengths from “ Maxwell" No. hot rolled natural
steel 2^$" diameter. The actual cutting time per piece, 
using a 6 tooth M A R V E L  High-Speed-Edge Hack 
Saw Blade, was 1 minute 15 seconds per piece.

A R M STR O N G  BLUM  M A N U FA C TU R IN G  CO.
**The H a c k  S a w  P e o p le **

5700 B lo o m in g d a le  Ave. C h 'ca g o , U .S .A .

Eastern Warehouse & Sales: 225 Lafayette S t , New York, N. Y.
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■ A FFILIA TED  COMPANIES ‘

L ay n e-A rk an sas  C o .  S tu t tg a r t .  A rk.
L ay n e -A tlan tic  C o ................................................. N o rfo lk . Va.
L ay n e-C cn tra l C o  M em p h is . T en n .
L ay n e -N o rth e rn  C o .......................................M ish aw a k a , In d .
L ay n e -L o u is ian a  C o................................. Lake C h a rle s , La.
L ayne-N ew  Y ork C o ................................. . New C ork  C ity .
Lay no-N orth  w e s t  C o .................................. M ilw au k ee , W Is.
Layne-O hlo  C o . ............. .. .......................C o lu m b u s, O hio .
L ayne-T exas C o...............................................H o u sto n , T ex a s .
L ay n e -W cste rn  C o......................... .............K ansas  C ity , Mo.
L ay n e -W este rn  C o. of M in n eso ta . M in n e a p o lis . M inn . 
L ayne-B ow ler New E n g lan d  C o rp .. B o s to n . M ass. 
In te rn a tio n a l W a te r S u p p ly  L ondon . O n ta r io , C an .

A  NATIONAL e m e r ­
g en cy  ex ists! You 

have been called upon to 
"keep your wheels turn­
ing"—and production at 
its peak. A water shortage, or failure 
would play havoc with your program. 
Save time, worry and possible shut down 
by putting in your ow n Well Water 
System.

Select the most dependable system 
made. That means Layne. Select it for its 
proven reputation of highest efficiency, 
unquestionable quality and outstanding 
engineering features. Select a Layne Well 
Water System because the Layne organi­
zation has the men. equipment and skill 
to do the job complete and right, in the 
shortest possible time—anywhere in the 
United States or possessions.

Layne Engineers will cooperate gladly 
in making a survey of your water supply 
needs. They are qualified specialists in 
Well Water Supply problems, and will 
collaborate with you, your engineer or 
plant superintendent. There is no obliga­
tion.

"For Defense" is a new bulletin just 
issued which pictures and lists defense 
work com pleted  for air fields, army 
camps, munition plants, etc., by Layne. It 
is free. Address

LAYNE & BOWLER. INC.
Memphis. Tenn.

L a y n e
PUMPS &  WELL 

WATER SYSTEMS

tion exceeds incom ing shipm ents, 
leading to sh o rtag e  un less the  su p ­
ply is increased. Y ard stocks a re  
shipped p rom ptly  and collections 
a re  light, ind icating  u sual sources 
a re  well cleared. A ddition of the 
84-cent sw itch ing  charge to ra ilroad  
scrap  o rig ina ting  and consum ed in 
the Chicago d is tric t has had bene­
ficial effect. H ow ever, ra ilro ad  of­
ferings a re  sm all. On ra ilroad  
g rades on w hich m axim um  prices 
w ere not se t an  ag reem en t has 
been reached  w ith OPACS, prices 
being based on averages of p revious 

| sales.
Som e eas te rn  m ills have been op­

e ra tin g  w ith  only a few  days’ su p ­
ply and a re  in doubt w hether th ey  
w ould be able to continue a t the 
previous ra te  a f te r  the holidav. Steel 
tu rn ings, w hich a re  in b e tte r  su p ­
ply than  m elting  steel grades, have 
helped to som e ex ten t. B uyers and 
se llers in the  E as t foresee an  in ­
creasing ly  tigh t s ituation , in cast 
scrap  as well as steelm aking .

Buffalo in te rests  a re  concerned 
over sh ipm en ts to  C anada from  the  
seaboard  by barge canal. One Ca­
nadian  dea ler rep o rts  receip ts of 
6000 tons from  the U nited S ta tes  in 

| the  p ast five weeks.
C om petition is keen betw een 

New E ng land  consum ers and E a s t­
e rn  P ennsy lvan ia  m ills. F oundries 
in the Boston d is tric t a re  tak ing  
steel su b stitu te s  because of lack of 
sh o rt rails, m ost of w hich a re  used 

I fo r rero lling .

Sem ifin ished  S tee l
Sem ifin ished Trices, Pa«:e 109

In addition  to th e  460,000 tons of 
steel, principally  sem ifinished, re- 

; cently  allocated fo r G reat B rita in , 
an o th er allocation of abou t 340,- 
000 tons is expected soon. The 
plan now is to  get th is  tonnage 
produced and shipped by the  end 

: of A ugust, the  tonnage th u s  to 
I move a t  the ra te  of about 400,000 

tons a m onth.
M eanwhile, the orig inal inquiry  

for 1,000,000 tons has been re ­
vised, not only in scope, but in 
specification detail. I t  w as the 
plan to move th is tonnage over a  
period of fou r m onths, beginning 
w ith Ju n e ; how ever, th e re  w as 
g re a te r  delay th an  expected in ge t­
tin g  th e  allocation s ta rted  under 
the lease-lend schedule. In  fact, 
the B ritish  had becom e g rea tly  
concerned and  a t one tim e recently , 
p rio r to the allocation of 460,000 
tons, w ere said  to  be considering 
an  a ttem p t to a rra n g e  w ith  the 
m ills d irect fo r the allocation of 
the steel, w ith  the  w hole m a tte r  of 
paym ent to be left fo r la te r  a r ­
rangem ent.

O rders fo r steel, in addition to 
the  800,000 tons, a re  expected to 
come up w ith in  a few  w eeks. The 
inqu iry  fo r 240,000 tons of pig iron 
fo r G reat B rita in  is still pending.

N ew port Rolling Mill Co., N ew ­
port, Ky., closed Ju n e  28 un til Ju ly  
6 because of sho rtage  of sheet 
bars.

C oke O ven  By-Products
Coke B y-Product P rices, Pajfe 109

New Y ork—Effective Ju ly  1 phe­

122

nol prices advanced Vi-cent per 
pound for con tract and spo t lots, 
lo ts of 1000 pounds and over being 
quoted 13.25c and 1C00 pounds and 
u nder 14.25c. L ittle  m a teria l is 
available fo r new  buying, prevail­
ing con tracts  req u irin g  the bulk of 
c u rre n t production.

Pacific C oast
S ea ttle—T he situation  has be­

come so acu te  w ith  reference to
obtain ing  m a te ria ls  th a t general 
con tracto rs a re  re fu s in g  to  bid 
on p riva te  pro jec ts. S teel m ills
and  supply  houses, under p res­
su re  by federa l agencies, a re  un ­
able to serve reg u la r  custom ers. 
S teel p lan ts  a re  opera ting  fu ll but 
a re  m ak ing  no headw ay against 
increasing  backlogs. 'Reinforcing
jobs a re  being refused  alm ost daily. 
S everal hundred  tons fo r school 
and o ther jobs a re  going begging 
in th is area.

T he expansive p rog ram  of a ir­
p o rt construction  and im provem ent, 
un d er direction of U nited S tates 
engineers, involves m uch concrete 
b a r  tonnage fo r runw ays and 
build ings and continued building 
a t  the P u g e t Sound navy yard, 
F o r t Lew is and o th e r a rm y  and 
navy cen te rs in W ashington  and 
O regon is m ak ing  heavy dem ands 
fo r  both shapes and concrete bars.

W arehouse s i t u a t i o n  is un­
changed, stocks a re  low and all 
item s in s tro n g  call. P rices have 
risen  w ith  the  increased  cost of 
tran sp o rta tio n  by rail, w a te r  space 
being unavailable.

C ast iron pipe inqu iries a re  less, 
as  m any p ro jec ts  a re  being post­
poned because deliveries a re  either 
im possible o r indefinite. Army 
and navy p ro jec ts, req u irin g  con­
siderab le tonnage, a re  being served.

F oundries, opera ting  a t capacity, 
a re  bidding actively fo r cast iron 
scrap , supplies being unequal to 
cu rren t consum ption. As a rule 
the  top price, 819.50 per g ross ton, 
prevails. S teel scrap  is m ore plen­
tifu l bu t receip ts a re  behind con­
sum ption, stocks declining a t tide­
w ater. R olling mills, although 
buving  in volum e, rep o rt no diffi­
cu lty  in ob ta in ing  requ irem en ts.

S an F rancisco  — D em and con­
tinues unabated  w ith  reinforcing 
b a r  and  s tru c tu ra l shape m arkets 
m ost active. B ar le ttin g s aggre­
g ated  7383 tons and b rough t the 
to ta l to date to 54,764 tons, com­
pared  w ith  79,868 tons fo r the cor­
responding  period in 1940. Pend­
ing business calls fo r m ore than 
12,750 tons.

Over 3800 tons of cast iron  pipe 
inqu iries a re  pending in ten  m ajor 
pro jects. A w ards to ta led  616 tons, 
b ring ing  the  y e a r’s ag g reg a te  to 
29,309 tons, com pared w ith  15,19" 
tons for the  sam e period a year 
ago.

F ea tu rin g  th e  p la te  m a rk e t is the 
aw ard  of 30 C-3 type cargo vessels 
fo r the  U nited S ta te s  M aritime 
Com m ission to S eattle  - Tacoma 
Shipbuild ing Corp., w hich will re­
qu ire 72,000 tons in addition to 48,- 
000 tons of shapes. So fa r  this 
y ea r  bookings ag g reg a ted  422,778 
tons as com pared w ith  33,993 tons
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for the corresponding period in 
1940.

Prospects in the s tru c tu ra l m ar­
ket a re  bright and over 102,000 
tons are expected to be placed w ith­
in the nex t 60 days. A w ards to­
taled 2870 tons, b ring ing  the a g ­
g rega te  to date to 319,207 tons, 
com pared w ith 106,868 tons a year 
ago.

C an ada
Toronto, Ont.—New buying in 

the C anadian steel m arke t con­
tinues in increasing  volum e w ith 
practically  all o rders directly asso­
ciated w ith  w ar industry . P lan ts  
not engaged in w ar m ateria ls p ro­
duction are  finding m ore difficulty 
in obtaining delivery w ith the 
m ore rig id  enforcem ent of prio rity  
schedules both by C anadian and 
United S ta tes  steel producers. 
W hile Canadian m ills have ad­
vanced production to the m axim um  
of p resen t facilities, and im ports 
from  the U nited S tates exceed $70,- 
000,C00 m onthly, dem and fo r steel 
is well ahead of the available sup ­
ply, and dem and is advancing m ore 
rapidly than  production possibili­
ties. Local rep resen ta tives of 
United S ta tes steel producers sta te  
th a t new  orders have increased 
considerably in the p ast two 
m onths and inquiries indicate that 
m uch heavier buying would be done 
across the line if there w as any 
assu rance of early  delivery.

Heavy inquiries fo r sheets over­
hang  the m ark e t and buyers sta te  
they are  having difficulty in get­
ting  producers to accept orders 
even w ith  indefinite delivery dates. 
N onw ar industry  is beginning to 
feel the  pinch and som e sta te  they 
are  continually  reducing produc­
tion schedules owing to lack of raw  
m aterials.

P la te  dem and is expanding, w ith 
the m ark e t faced w ith  la rge ton­
nage fo r m erchan t and w ar ship 
construction. M ost new orders for 
p lates a re  said  to be going to the 
United S ta tes  as Canadian pro­
ducers a re  fully booked for m onths 
ahead.

M erchant bars sales show fu rth e r  
increase and som e m ills rep o rt 
o rders now runn ing  to the end of 
the year. Good tonnages also are  
going to the autom otive industry  
and ag ricu ltu ra l im plem ent m akers.

A w ards fo r s tru c tu ra l steel are 
a t a high ra te  w ith m ost new  busi­
ness associated w ith w ar effort. 
The O ttaw a governm ent is clam p­
ing down m ore rigidly on constru- 
tion th a t has no bearing on w ar 
en terprise. S teel aw ards fo r the 
past w eek rose to about 12,000 tons, 
while prospective building pro­
g ram s indicate about 15,000 tons 
pending.

O rders and innuiries fo r m er­
chan t pig iron a re  flooding the 
m arket, while the re  has been no 
increase in sh ipm ents to m elte rs I 
in the past two or th ree  weeks, j 
P rio rity  requ irem en ts a re  tak ing  : 
all available supplies of foundry 
and m alleable iron, leaving little 
available to m elters not engaged 
in w ar work. Local blast furnace 
rep resen ta tives estim ate th a t de­
m and could absorb about 50 per

HANNIFIN 'ÈMVALVES

DISC-TYPE VALVE DESIGN
f o r  b e t t e r  c o n t r o l  o f  a i r  p o w e r

Engineers • Designers • Manufacturers • Double-Acting Pneumatic and Hydraulic Cylinders • All Sizes

•  Positive, accurate control of 
arbor presses, riveters, air 
cylinders—any type of air op­
erated equipment—helps 
production up. Hannifin disc- 
type design has the bronze disc 
ground and lapped to make a 
perfect seal with the seat. There 
is no packing, and no leakage 
or p a c k in g  m a i n te n a n c e  
troubles.

Hannifin Air Control Valves 
are made in 3-way and 4-way 
types, hand and foot operated, 
manifold, spring return, heavy 
duty rotary, electric and special 
models. Write for Valve Bulle­
tin 34-S.

HANNIFIN MANUFACTURING COMPANY
621-631 South Kolmar Avenue • Chicago, Illinois

O R Â N T
GEARS S iz e s  34” to  72”— S p u r— B e v e ls— M itr e s— H e lic a ls—  

W o rm s & W o rm  G ea rs— S p r o c k e ts— R e d u c t io n  U n it s .  A lso  S p e ­

c ia l  G ea rs . O ver S ix ty  Y e a r s  M a n u fa c tu r in g  E x p e r ie n c e .

GRANT GEAR WORKS — BOSTON, MASS.
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of 11,081,199 tons, according to the 
L ake S uperio r Iro n  O re A ssocia­
tion, Cleveland. T he fac t th a t  June  
contained one less day m ay have 
caused the  falling  behind the  p re­
vious 31-day m onth . The increase 
over Ju n e  of la s t y ea r  w as 1,264,- 
435 tons. S h ipm ents fo r  the  sea­
son to Ju ly  1 have been 28,825,921 
tons, com pared w ith  17,268,690 
tons fo r the corresponding  period 
la s t year.

C om parisons by po rts  fo r June  
a re  as follows:

Gross Tons
June June
1941 1940

E scan ab a ................ 684.324 504,528
M arquette .............. 657.197 837,484
A shland .................. 884,265 860,384
Superior .................... . 3,862,989 3,377,137
D uluth  .................... 2,730.219 2,138.563
Tw o H arbors ........... 1,912,143 1,768,721

T otal U. S. ports , 10,731,137 9,486,820
M lchipicoten ......... 58,792 38,674

T otal ...................... . 10,789,929 9,525,494
In crease from  1940 . 1,264,435

C om parisons by po rts fo r  the
season to  Ju ly  1 a re  as follows:

Gross Tons
To Ju ly  1, To Ju ly  1,

1941 1940
E scanaba ................ 1,805,081 910,906
M arquette .............. . 2,281,611 1,605,249
A shland .................... 2,737,287 1,639,461
Superior .................... . 9,S85,874 6,017,755
D uluth  .................... 7,095,613 3,813,304
Tw o H a r b o r s ........... 4,852,024 3,209,363

T otal U. S. ports . 28,657,490 17,196,038
M lchipicoten ......... 168,431 72,652

T otal .......................  28,825,921 17,268,690
Increase from  1940. 11,557,231 ................

Equipment

S e a t t l e —Stocks a re  low  in all 
lines and  deliveries a re  protracted . 
D ealers give p rio rity  to the  needs 
of federa l agencies. Autom otive 
an d  electric  equ ipm ent is in strong 
dem and and heavy  construction 
item s a re  m oving freely . Low 
bids to Bonneville p ro jec t include: 
14 c ircu it b reakers, G eneral Elec­
tr ic  Co., $1,108,190; 99 disconnect­
ing  sw itches, R ailw ay  & Industrial 
Co., G reensburg , Pa., $153,800; 9 
portab le concrete m ixers. Nelson 
E qu ipm en t Co., $7,478; 50,000 in­
su la to r  un its , C orning G lass Works, 
Corning, N. Y., $80,000.

Tool Steel Scrap
C en ts  per pound, to consum ers  

f.o .b . shipping point

T u n gsten  types
For each  1% tun g sten  contained  

Solid scrap con ta in in g  over 1 2 %. . .  1.80c 
Solid scrap con ta in in g  5 to 12% . . .  .1.60 
T urnings, m illin gs containing

over 12% ...................................................I-4?
T urnings, m illings, so lid s under 5% 1.25

M olybdenum  Types 
Solid scrap, not le s s  than  7% m o­

lybdenum , 0.50 v a n a d iu m ............... 12.50
Turnings, m illings, sam e b a s i s . . .10.50 
Solid  scrap, n ot le ss  than  3% m o­

lybdenum , 4% tun gsten , 0.50
vanadium  ........................................ 13.50

T urnings, m illings, sam e b a s is  11.50

/ T E E l

cent m ore th an  is being produced.
D ifficulty in ob ta in ing  pig iron 

continues to boost business in iron 
and steel scrap . D ealers and brok­
e rs  a re  deluged w ith  o rders for 
m achinery  cast and stove p la te  and 
while they are  filling the  m ore u r ­
gen t dem ands, the re  is not suffi­
cient cast to m eet all requ irem ents. 
Special efforts a re  being m ade to 
g a th e r  all the scrap  th ro u g h o u t 
the country  and m any  sm all o rg an ­
izations now a re  a t w ork  bring ing  
fo rth  m ateria l th a t o therw ise would 
not reach the m arket.

Steel in Europe
Foreign Steel Prices, P age 111

London— (By Cable)—Steel m ills

in G rea t B rita in  s ta r t  la s t half 
w ith  heavy p ro g ram s and  in sis ten t 
dem and fo r  sh ipbuild ing  m ateria l, 
especially  p lates. S heet deliveries 
a re  sligh tly  easier. O u tpu t of shell 
steel is increasing. H eavy eng i­
neering  foundries a re  p ressing  for 
supplies. P ig  iron  dem and is brisk  
and  con tracting  fo r  th ird  q u a r te r  
has sta rted .

Iron Ore
Iron Ore P rices, P a g e  111

S hipm ents of L ake S uperio r iron 
ore in June , C anadian  included, 
w ere 10,789,929 g ross tons, an  all- 
tim e h igh  fo r  June , though  un d er 
the  all-tim e record  of la s t May

F L A T  C O L D  R O L L E D  
S T R IP  ST E E L

H ighest Q uality  and Service  
G uaranteed

WIRE
S H A P E D

Square - K eystone - F lat - Round  
H alf Round - Special

S T C K K
High Carbon - Low Carbon - Alloy 

Tempered and Untempered

A lso  IFire S creen  C lo th

THE SENECA WIRE 
MFG. COMPANY

E s ta b l i s h e d  1905

FOSTORIA, OHIO
W a r e h o u s e s  a n d  R e p r e s e n ta t iv e s  in  p r a c t i c a l l y  a l l  p r in c ip a l  c i t ie s .



Nonferrous M etal Prices
—Copper- Anti­

Electro, Lake, Straits Tin, Lead Alumi­ mony Nickel
del. del. Casting, New York Lead East Zinc num Amer. Cath­

June Conn. Midwest refinery Spot Futures N. Y. St. L. St. L. 99% Spot, N.Y. odes
28 12.00 12.00 12.25 52.87% 52.25 5.85 5.70 7.25 17.00 14.00 35.00
30 12.00 12.00 12.25 52.75 52.12% 5.85 5.70 7.25 17.00 14.00 35.00

July
1 12.00 12.00 12.25 52.75 52.00 5.85 5.70 7.25 17.00 14.00 35.00
2 12.00 12.00 12.25 52.62% 51.87% 5.85 5.70 7.25 17.00 14.00 35.00

P.o.b. mill base, cents per lb. except as 
specified. Copper brass products based 

on 12.00c Conn. copper

Sheets
Yellow brass (h igh ) .........................  19.48
Copper, hot rolled .............................  20.87
Lead, cut to Jobbers ......................... 9.10
Zinc, 100 lb. base .................................  12.50

Tubes
High yellow  brass .............................  22.23
Seam less copper .................................. 21.37

Hods
High yellow  brass .............................  15.01
Copper, hot rolled ...............................  17.37

Anodes
Copper, untrimmed ........................... 18.12

Wire
Yellow brass (h ighI ..............................  19.73

OLD M K T\L S
Nom. Dealers' Buying Prices 
No t Composition Red Brass

N ew  Y ork...................................................  9.25
C le v e la n d ............................................. 9.50-10.00
Chicago ..................................................9.00-9.25
S i. Louis ................................................. 9.00

H eavy Copper and Wire
N ew  York, No..1 .......................... 10.25-10.37%
Cleveland. No. I ............................. 10.00-10.50
Chicago, No. 1 ................................ 10.00-10.25
St. Louis   10.00

Composition Brass Turnings
N ew  York .................................................  9.00

lig h t  Copper
N ew  York .......................................8.25-8.37%
Cleveland ............................................. 8.00-8.50
C hicago ................................................. 8.00-8.25
St. Louis ...................................................  b-00

l ig h t  Brass
Cleveland ............................................. 4.50-5.00
C hicago ..................................................6.25-6.50
St. Louis ...................................................  5-0«

Lead
N ew  York ..............................................4.95-5.10
C leveland ............................................. 4.75-5.00
Chicago ..................................................4.75-5.00
St. L ouis ...................................................  4.50

Old Zinc
N ew  York .................................................  4.50
Cleveland .........................................4.00-4.12%
St. Louis .................................................... 5.00

Aluminum
Mis., cast . .   11.00
Borings, No. 12 ......................................  9-50

Other than  No. 1 2 .............................  10.00
Clips, pure ...............................................  13.00

SEC O N D \K Y  METALS
Brass Ingot, 85-5-5-5, 1. c. 1.................. 13.25
Standard No. 12 a lu m in u m ................ 16.00

Nonferrous M etals

N ew  Y ork—F u rth e r  curta ilm ent 
of use of m etals for nondefense 
purposes appears likely as supplies 
tighten . F u ll and com plete p rio ri­
ties over copper m ay be institu ted  
in the  n ea r fu tu re  while som e ac­
tion m ay be taken  in lead as pro­
ducers likely will be unable to  con­
tinue to cover needs fully.

Copper—A decision to streng then

the  copper prio rities o rder fol­
lowed a m eeting  of OPM officials 
w ith  rep resen ta tives of producers 
and o ther industries allied w ith  
copper. Co-ordination of L atin  
A m erican and dom estic production, 
allocations and sh ipm ents is one of

the b iggest problem s th a t the in­
d u stry  w an ts solved im m ediately.

Lead—Industry-w ide cu rta ilm en t 
of au to  production in A ugust is ex­
pected to free  som e lead fo r o ther 
uses. W hether th is will come soon 
enough fo r producers to have su f­
ficient supplies of lead to cover 
fu lly  both defense and nondefense 
w ork is problem atical. D em and has 
been m uch heavier than  the  10,000 
tons w hich have been available 
weekly.

Zinc—D istribution  of zinc has 
presented  som e difficult problem s 
but so fa r  they all have been taken  
care of quickly and w ith  a m ini­
m um  of confusion. The official 
control o rder w as revised to  the

S .  A .  C O C H R A N
P r e s id e n t

E .  A .  S A M U E L  
V ice  P res .

W . F .  K R I E G E R  
S e c .-T r e a s .

FRANK SAMUEL & CO., Inc.
Harrison Bldg., Philadelphia, Pa.

A L L O Y S
Ferro Manganese 
Ferro Chrome 
Ferro Silicon 
Calcium Silicide 
Silico Manganese

P IG  IR O N
Low Phos 
English 
French

M U C K  B A R S
Low Phos and Special 

The American 
Swedo Iron Co.’s

M A N G A N E S E  O R E
Open Hearth Use 
Blast Furnace Use

IR O N
O R E S

C H R O M E  O R E
Lump
Ground

B R A N C H  O F F IC E S :
West Newton, Mass.

28 Fairw ay Drive
New Y o rk , N. Y. 

40 Exchange Place 
★

Slabs, Blooms/Billets 
Wire Rods
Reinforcing Bars 

Rail & Billet 
Merchant Bars and Shapes 
Hot Rolled Strip 
Drawn Wire

STEEL 
PRODUCTS

Steel Pipe 

Light Wall Tubing 

Electrical Conduit 

Welded Wire Mesh 

Building and Highway  
Accessories

LACLEDE  STEEL  C O M P AN Y S T . L O U I S  
M I S S O U R I
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effect tha t, a lthough  producers 
m ust p u t aside a specified am ount 
of zinc fo r defense pool allocation, 
fu ll deliveries of m in im um  q u an ti­
ties a re  still p erm itted  w here de­
liveries do not in te rfe re  w ith  fill­
ing defense orders. M inim um  
q u an tity  is set a t carload lots fo r 
m etallic zinc and 2000 pounds fo r 
zinc oxide.

Tin—U nited S ta tes  continues to 
get practically  all of the w orld’s 
tin, receiving 87 per cent of to ta l 
deliveries in Ju n e  and holding title 
to 97 per cent of the  to ta l afloat 
at the month-end. P rices held steady 
last week a t around  52.75c to 
52.87 Vic for S tra its  spot. Sales 
continued heavy.

Construction
Ohio

CLEVELAND— Euclid E lectric & M fg. 
Co., 1335 Chardon road, C hristian A. R a s­
m ussen, president, Is bu ilding an addition  
of 1360 square feet, costin g  about ,$4500.

CLEVELAND— Jordan W elding & Mfg. 
Co., 9428 C assius avenue, W illiam  Jordan, 
president, Is seek ing  Industrial building  
w ith 15,000 square fee t  floor space for  
m anu factu ring  and storage.

CLEVELAND —  B uilders Structural 
Steel Co., 2912 E ast T h irty-fou rth  street, 
w ill build an addition to storage and of-

*»<> Enterprise
lice space, about 1885 square feet, to 
cost about $3000.

CLEVELAND— L ees-Bradner Co., 6210 
Carnegie avenue, has been allocated  
$281,449 by D efen se  P lan t Corp. for m a­
chinery and equipm ent for m achine tool 
m anufacture, w hich probably w ill be 
hcused  at Its W est 121st street plant.

CLEVELAND— A ddressograph M ulti­
graph Corp., 1200 B abbitt road, Is pre­
paring to erect a second addition before

Additional Construction and En­
terprise leads m ay be found in the 
list of Shapes Pending on page 118 
and Reinforcing Bars Pending on 
page 119 in this issue.

ilrst is com pleted. Second exten sion  w ill 
add 19,000 square fee t Iloor space. H. K. 
F erguson  Co., H anna building, w ill build.

CLEVELAND—'Black Boring & Ma­
chine Co., 4909 L uther avenue, w ill build 
p lant n ex t fa ll and begin production of 
a  new  type jig  boring m achine. Lester
G. B lack  is president. Com pany h as been 
a tool Jobber.

CLEVELAND— C leveland H obbing Ma­
chine Co., 1170 E ast 152nd street, Wil­
liam  H. S tap les, m anager, h as g iven  con­
tract to H adlock Krill Co., 2169 East 
T hirty-th ird  street, for a new  plant 200 x 
200 fee t  on E ast 200th street, near Char- 
don road.

LORAIN, O. —  A m erican Shipbuilding  
Co., 400 Colorado avenue, is  building a 
new  joiner shop w ith  9100 square feet 
floor space, costin g  $20,000. J. C. F. Sha­
fer Co., C'axton building, is  general con­
tractor.

Connecticut

BRIDGEPORT, CONN.— P ublic works 
departm ent, P. B rew ster, director, is 
h av in g  p lans prepared for a sew age dis­
posal p lant a t  W alker stree t and Sea- 
view  avenue. H. L. R ow land, c ity  hall, 
Is engineer.

NORWICH, CONN.— Board of water 
com m issioners, M. Kane, superintendent, 
w ill take bids soon on a n itration  sys­
tem, tw o stories, to cost about $300 ,000. 
Buch, Seifert & Jost, 112 E ast Nineteenth  
street, N ew  York, engineers.

N ew  York

LACKAW ANNA, N . Y.—Snyder Mfg. 
Co., H am burg turnpike, Is tak ing bids 
on a 60 x 160-foot tank  shop, to cost 
$40,000, w ith  equipm ent. M. C. Snyder 
is in charge.

New Je rsey

BOUND BROOK, N. J.— B ak elite  Corp.. 
247 Park avenue, N ew  York, has let 
general contract for m ach ine shop addi­
tions to Turner C onstruction Co., 420 
Lenox avenue, N ew  York. Cost esti­
m ated at about $200,000.

NORTH BERGEN, N. J.— Grand City 
C ontainer Corp., 622 W est Forty-seventh  
street, N ew  York, w ill le t  contracts soon 
for a one and tw o-story  300 x  800-foot 
factory  and office building, to  cost about 
$750,000. C ontracts to be le t through 
E. J. Kahn and R. A. Jacobs, architects,

SUPERIOR
INGOT MOLDS

STOOLS
•

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

SUPERIOR MOLD & IRON COM PANY
P E N N , P A . ( P i t t s b u r g h  D is t r ic t ;

P h o n e :  J e a n n e t t e  700

•



A N D  F L A N G E S

OF
W E L D E D  S T E E L

Rolled from Standard  
Bar Stock

S e n d  for  I l l u s t r a t e d  
Boo kl e t

arrinqton & Kjnq
P e r f o r a t i n g  I  ’ Co .

TEES
FLATS
ANGLES

ROUNDS
SQUARES

CHANNELS

KING FIFTH WHEEL COMPANY
2915 NORTH SECOND ST.. PHILADELPHIA

2  P a r k  a v e n u e ,  N e w  Y o rk . 

P e n n s y lv a n ia

C L E A R F I E L D , P A .— H a r b l s o n - W a l k e r  
R e f r a c t o r i e s  C o ., A . H . M u n r o ,  d i s t r i c t  
s u p e r i n t e n d e n t ,  F a r m e r s  B a n k  b u i ld in g .  
P i t t s b u r g h ,  w i l l  b u i l d  a  f i r e b r i c k  p la n t  
c o s t i n g  o v e r  $ 6 5 ,0 0 0 .

O IL  C IT Y , P A .— O il C i t y  T a n k  & B o l t e r  
C o . w i l l  a l t e r  a n d  I m p r o v e  I ts  p l a n t  a n d  
I n s t a l l  a  n e w  t u b e  m i l l ,  a t  c o s t  o f  o v e r  
$ 4 0 ,0 0 0 .

Illinois

C H IC A G O — R a u l a n d  C o rp . ,  3 3 3 3  W e s t  
B e l m o n t  a v e n u e ,  m a n u f a c t u r e r  o f  r a d i o  
a m p l i f i e r s  a n d  t r a n s m i t t e r s  w i l l  b u i ld  
n e w  p l a n t  a t  4 2 4 5  K n o x  a v e n u e  to  
h a n d l e  e x p a n d i n g  d e f e n s e  w o r k ,  o n e  
s t o r y  175 x  2 34  f e e t ,  c o s t i n g  $ 1 1 5 ,0 0 0 . 
J o h n  S . C r o m e l in  i s  a r c h i t e c t .

D E C A T U R , I L L .— B id s  w i l l  b e  t a k e n  
s o o n  f o r  w a t e r w o r k s  I m p r o v e m e n t s ,  I n ­
c l u d in g  a  n e w  b o i l e r  a n d  a  p l a n t  a d d i ­
t i o n .  W a r r e n  & V a n  P r a a g ,  D e c a t u r ,  a r e  
e n g i n e e r s .  C o s t  e s t i m a t e d  a t  $ 1 1 0 ,0 0 0

H A R V E Y , I L L .— D e f e n s e  P l a n t  C o rp .  
h a s  e n t e r e d  I n to  a g r e e m e n t  w i t h  W y - 
m a n - G o r d o n  C o ., 1 0 5  M a d is o n  s t r e e t ,  
W o r c e s t e r ,  M a s s . ,  t o  b u i ld ,  m a i n t a i n  a n d  
o p e r a t e  a n  o r d n a n c e  p l a n t  h e r e ,  t o  c o s t  
$ 2 ,0 4 6 ,8 4 5 .

H A R V E Y , I L L .— I n g a l l s - S h e p a r d  d i v i ­
s io n ,  W y m a n - G o r d o n  C o ., f o r g i n g s  m a n u ­
f a c t u r e r ,  Is  b u i l d i n g  a  p l a n t  a d d i t i o n  
c o s t i n g  $ 2 ,1 1 5 ,0 0 0 , I n c l u d in g  e q u i p m e n t .  
R . H . M a v e e t y  is  a r c h i t e c t .  W i l l  i n c lu d e  
f o r g e  s h o p ,  c l e a n i n g  a n d  s h ip p in g  b u i l d ­
in g ,  m a c h i n e  s h o p  a n d  s e r v i c e  b u i l d in g ,  
c a f e t e r i a  a n d  a d d i t i o n s  t o  o f f ic e  b u i l d ­
in g  a n d  b o i l e r  h o u s e .  N e w  e q u i p m e n t  
w i l l  in c lu d e  f o u r  d r o p  h a m m e r s ,  s e v e r a l  
y a r d  c r a n e s ,  p r e s s e s  a n d  f u r n a c e s .

M O L IN E , IL L .— D e e r e  & C o ., 13 2 5  
T h i r d  a v e n u e ,  h a s  l e t  c o n t r a c t  t o  J .  H . 
H u n z ln g e r  C o ., D a v e n p o r t ,  I o w a ,  f o r  a  
t w o - s t o r y  110  x  2 2 0 - f o o t  p l a n t  a d d i t i o n  
c o s t i n g  a b o u t  $ 1 3 1 ,0 0 0 .

S A V A N N A , I L L .  —  M a n h a t t a n  C o n ­
s t r u c t i o n  C o., M u s k o g e e ,  O k la . ,  Is lo w  
b id d e r  a t  $ 9 5 8 ,3 0 0  f o r  14 w a r e h o u s e s  
a n d  t h r e e  o t h e r  b u i l d i n g s  f o r  t h e  w a r  
d e p a r t m e n t  a t  S a v a n n a  o r d n a n c e  d e p o t ,  
P r o v i n g  G r o u n d .  I I I . A w a r d  Is e x p e c t ­
e d  s o o n .

S C O T T  F I E L D , I L L .  —  O 'D r ls c o l l  & 
G r o v e  I n c . ,  2 4 7  P a r k  a v e n u e .  N e w  Y o rk , 
Is lo w  b id d e r  a t  $ 9 9 0 ,0 0 0  f o r  s ix  a d d i ­
t i o n a l  r a d i o  s c h o o l  b u i l d in g s  f o r  t h e  w a r  
d e p a r t m e n t  a i r  c o r p s  p o s t  h e r e .

W O O D R IV E R , I L L .— S t a n d a r d  O il Co. 
o f  I n d i a n a ,  S . A . M o n tg o m e r y ,  m a n a g e r ,  
w i l l  b u i ld  a n  e l e c t r i c  p o w e r  p l a n t  to  
s u p p l a n t  p r e s e n t  p l a n t ,  t o  c o s t  a b o u t  
$ 1 ,0 0 0 ,0 0 0 . W o r k  w i l l  s t a r t  a b o u t  m ld -  
A u g u s t .

W O O D S T O C K , I L L .— C ity  w i l l  r e c e iv e  
b id s  u n t i l  J u l y  1 8  f o r  n e w  e q u i p m e n t  
f o r  m u n i c ip a l  p o w e r  p l a n t .  I n c lu d in g  
b o i l e r  u n i t ,  f e e d w a t e r  h e a t e r ,  b o i l e r  f e e d  
p u m p  a n d  a c c e s s o r i e s .

Alabama
S Y L A C A U G A , A L A .— W a r  d e p a r t m e n t  

h a s  a u t h o r i z e d  a n  a d d i t i o n  to  A l a b a m a  
o r d n a n c e  w o r k s  f o r  m a n u f a c t u r e  o f  T N T . 
O N T  a n d  t e t r y l ,  a l l o c a t i n g  $ 2 4 ,6 7 5 ,0 0 0  
f o r  b u i l d in g ,  m a c h i n e r y  a n d  e q u i p m e n t .

D is tr ic t  o f Columbia •

W A S H IN G T O N  —  B u r e a u  o f  s u p p l ie s  
a n d  a c c o u n t s ,  n a v y  d e p a r t m e n t ,  w i l l  o p e n  
b id s  a s  f o l l o w s :  J u l y  10 , s c h e d u l e  767 3 , 
m o t o r - d r i v e n  r e c i p r o c a t i n g  s u r f a c e  g r i n d ­
e r ,  f o r  K e y  W e s t ,  F l a . ;  J u l y  11, s c h e d u l e  
7 6 2 5 , 23  p o r t a b l e  b o r in g  b a r s ,  f o r  e a s t  
a n d  w e s t  p o i n t s ;  s c h e d u l e  76 3 1 , s ix  m o ­
t o r - d r i v e n  p u n c h ,  s h e a r  a n d  b a r  c u t t e r  
m a c h in e s ,  f o r  e a s t  a n d  w e s t  c o a s t  p o in t s ;

s c h e d u l e  7632 , t h r e e  m o t o r - d r i v e n  v e r ­
t i c a l  s p in d le  s u r f a c e  g r i n d e r s ,  f o r  e a s t  
a n d  w e s t  c o a s t  p o in t s ;  s c h e d u l e  7721 , 
21 d l e s e l - e n g in e  d r i v e n  t e n - t o n  c r a n e s ,  
f o r  e a s t  a n d  w e s t  c o a s t  p o in t s ;  J u l y  15, 
s c h e d u l e  76 4 8 , t h r e e  m o t o r - d r i v e n  p ip e  
a n d  n ip p l e  t h r e a d i n g  m a c h in e s ,  f o r  B r e m ­
e r t o n ,  W Is .;  J u l y  18 , s c h e d u l e  77 0 2 , tw o  
m o t o r - d r i v e n  p l a in  c y l i n d r i c a l  g r i n d e r s ,  
f o r  e a s t  a n d  w e s t  c o a s t  p o in t s .

Kentucky
V E R S A IL L E S , K Y .— K e n tu c k y - I l l l n o l s  

H e m p  C o ., F r a n k f o r t ,  K y ., w i l l  l e t  c o n ­
t r a c t  s o o n  f o r  t h r e e  b u i l d in g s ,  5 0  x  120  
f e e t ,  40  x  9 0  f e e t  a n d  2 0  x  60  f e e t ,  a  
l a r g e  d r y i n g  k i l n  a n d  s m a l l  o f f ic e  b u i l d ­
in g ,  t o  c o s t  a b o u t  $ 5 0 ,0 0 0 .

Mississippi
L A U R E L , M IS S . —  M a s o n i t e  C o r  p ., 

L a u r e l ,  p l a n s  p l a n t  I m p r o v e m e n t s ,  I n ­
c l u d in g  a  1 3 ,5 0 0 -k w . s t e a m  t u r b i n e  p o w e r  
p l a n t ,  t o  c o s t  a b o u t  $ 1 ,5 0 0 ,0 0 0 .

Tennessee
S O M E R V IL L E , T E N N . —  C h ic k a s a w  

E l e c t r i c  C o - o p e r a t iv e  C o rp .,  J .  M . O z ie r ,  
p r e s id e n t ,  h a s  l e t  c o n t r a c t  t o  V o lz  C o n ­
s t r u c t i o n  C o ., R ip le y ,  T e n n . ,  f o r  2 16  
m i le s  o f  r u r a l  t r a n s m i s s i o n  l i n e s ,  a t  
$ 1 1 7 ,0 0 0 .

Missouri
S T . L O U IS  —  E n t e r p r i s e  P l a t i n g  C o ..

Industrial - Ornamental
A N Y  M ETA L A N Y  P E R F O R A T IO N

IN D U S T R IA L — W hether your 
screening problems inc lud every  
coarse or extremely fine materi­
als, you w il l  obtain the best 
results w ith  perforated metal. 
H  & K screens have increasingly 
served in a ll fields of industry 
for many years and established 
an unequaled standard in last­
ing performance. Regardless of 
s ize , metal or perforation, per­
mit us to discuss your requ ire­
ments w ith  you. 
O R N A M E N T A L — Beauty of 
o rn am en ta l g r il le s  d e p e n d  
largely on the experience of the 
designer and producer. E xp e ri­
ence has bu ilta  complete assort­
ment of H & K  ornamental grilles 
that w il l  satisfy your wants 
in both design and price .

Write us for further information.
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H a r r y  V o g e l ,  m a n a g e r ,  h a s  b e e n  I n c o r p o ­
r a t e d  t o  d o  m e t a l  p l a t i n g  a n d  h a s  I n ­
s t a l l e d  e q u i p m e n t  a t  5 0 7  P i n e  s t r e e t .

S T . L O U IS — L a m b e r t  A u to  O r d n a n c e  
C o ., S . L . L a m b e r t ,  p r e s i d e n t ,  h a s  b e e n  I n ­
c o r p o r a t e d  t o  m a n u f a c t u r e  m a c h i n e  g u n s  
a t  3 1 4 9  L o c u s t  s t r e e t ,  w h e r e  e q u i p m e n t  
h a s  b e e n  I n s t a l l e d .

S T . L O U IS — S o d e n  M f g . C o ., G e n e  
S o d e n , p r e s i d e n t ,  1 5 0 9  N o r t h  B r o a d w a y ,  
h a s  b e e n  I n c o r p o r a t e d  to  m a n u f a c t u r e  
m e t a l  c h a i r s ,  l a d d e r s ,  e t c .  P l a n t  h a s  
b e e n  e s t a b l i s h e d  w i t h  8 0 0 0  s q u a r e  f e e t  
f lo o r  s p a c e .

Arkansas

H O P E , A R K .— W a r  d e p a r t m e n t  h a s  a l ­
l o c a t e d  5 1 5 ,0 0 0 ,0 0 0  f o r  S o u t h w e s t e r n  
p r o v i n g  g r o u n d s  f o r  t e s t i n g  o r d n a n c e

e q u i p m e n t .

M A R C H E , A R K .— W a r  d e p a r t m e n t  h a s  
a l l o c a t e d  5 1 6 ,7 5 0 ,0 0 0  f o r  a  p i c r i c  a c id  
p l a n t ,  t o  b e  k n o w n  a s  M a u m e l l e  O r d ­
n a n c e  W o r k s .

T E X A R K A N A , A R K . —  W . S . D ic k e y  
C la y  M fg . C o ., N e w  Y o r k  L i f e  b u i l d in g ,  
K a n s a s  C ity ,  M o ., h a s  g iv e n  c o n t r a c t  t o  
W i n n - S e n t e r  C o n s t r u c t i o n  C o ., R a i l w a y  
E x c h a n g e  b u i l d in g ,  K a n s a s  C ity ,  M o ., 
f o r  r e b u i l d i n g  I t s  c l a y  p r o d u c t s  p l a n t  
h e r e ,  i n c l u d i n g  d r y e r  b u i l d i n g ,  m a c h i n e  
s h o o  a n d  p r e s s  r o o m ,  a t  c o s t  o f  a b o u t
5 1 5 0 .0 0 0 .

Wisconsin
O S H K O S H , W I S .— W i s c o n s i n  A x le  C o ., 

5 6 7  H ig h  s t r e e t ,  h a s  l e t  c o n t r a c t  f o r  a  
o n e  a n d  t w o - s t o r y  7 0  x  1 8 0 - f o o t  p l a n t  
a d d i t i o n  t o  B . B . G a n t h e r  C o ., 7 8  S t a t e  
s t r e e t ,  t o  c o s t  a b o u t  $ 6 0 ,0 0 0 .

M I L W A U K E E — F a l k  C o rp .  w i l l  b u i l d  
a n  a d d i t i o n  o f  1 0 0 ,0 0 0  s q u a r e  f e e t ,  c o s t ­
in g  a b o u t  5 9 0 0 ,0 0 0 , u n d e r  e m e r g e n c y  
c o n s t r u c t i o n  p r o g r a m .  C o m p a n y  m a n u ­
f a c t u r e s  r e d u c t i o n  g e a r s  f o r  t h e  n a v y  
a n d  m a r i t i m e  c o m m is s io n .

Texas
H O U S T O N , T E X . —  H o u s t o n  C o m ­

p r e s s e d  S t e e l  C o r p .  h a s  b e e n  o r g a n i z e d  
b y  M a x  a n d  A . M . B y e r ,  C i n c i n n a t i  a n d  
h a s  b o u g h t  f o u r - a c r e  s i t e  f o r  e r e c t i o n  
o f  s c r a p  c o m p r e s s i n g  p l a n t .  W i l l  I n s t a l l
1 4 0 ,0 0 0 - p o u n d  c a p a c i t y  h y d r a u l i c  p r e s s .  
T o t a l  c o s t  a b o u t  $ 1 0 0 ,0 0 0 .

Kansas
F O R T  R I L E Y , K A N S .— A q u a  S y s t e m  

In c . ,  3 8 5  G e r a r d  a v e n u e ,  N e w  Y o rk ,  is  
lo w  b id d e r  a t  $ 3 7 ,1 4 6  f o r  i n s t a l l a t i o n  o f  
g a s o l i n e  f u e l i n g  s y s t e m  f o r  M a r s h a l l  
F i e l d ,  F o r t  R i l e y .

Iowa
C H A R L E S  C IT Y , I O W A — I o w a  P u b l i c  

S e r v i c e  C o ., W a t e r l o o ,  I o w a ,  p l a n s  I m ­
p r o v e m e n t s  t o  i t s  p o w e r  p l a n t  h e r e ,  I n ­
c l u d i n g  a  n e w  b o i l e r  a n d  s w l t c h g e a r ,  
c o s t i n g  a b o u t  $ 2 0 0 ,0 0 0 .

M A L L A R D , I O W A — A . H . S t i e l ,  c i t y  
c l e r k ,  w i l l  r e c e i v e  b id s  u n t i l  J u l y  2 2  
f o r  m u n i c i p a l  l i g h t  a n d  p o w e r  p l a n t  
b u i l d i n g  2 3  x  3 9  f e e t ,  a n d  e q u i p m e n t  a n d  
a l s o  o n  e l e c t r i c  d i s t r i b u t i o n  s y s t e m  a n d  
s t r e e t  l i g h t i n g  s y s t e m ,  e s t i m a t e d  c o s t  i s  
$ 4 5 ,0 0 0 . K . R . B r o w n ,  8 0 2  V a l l e y  B a n k  
b u i l d i n g ,  D e s  M o in e s ,  I o w a ,  i s  c o n s u l t ­
i n g  e n g i n e e r .

California
B E R K E L E Y , C A L I F .  —  P a n  A m e r i c a n  

E n g i n e e r i n g  C o ., 8 2 0  P a r k e r  a v e n u e ,  h a s  
l e t  g e n e r a l  c o n t r a c t  t o  F o x  B ro s . ,  1 7 4 8  
U n i v e r s i t y  a v e n u e ,  f o r  a  1 - s t o r y  p l a n t ,  to  
c o s t  a b o u t  $ 4 6 ,0 0 0 .

B U R B A N K , C A L I F .— L o c k h e e d  A i r ­
c r a f t  C o rp . ,  1 7 0 5  V ic t o r y  p l a c e ,  w i l l  b u i l d  
s t o r a g e  a n d  o f f ic e  b u i l d i n g  4 1  x  5 0  f e e t ,  
c o s t i n g  5 1 2 ,0 0 0 .

L O N G  B E A C H . C A L I F .— J o s h u a  H a n d y  
I r o n  W o r k s ,  2 3 5 0  A r t e s i a  b o u l e v a r d ,  w i l l  
b u i l d  a n  a d d i t i o n  o f  7 0 0 0  s e v ja r e  f e e t ,  a  
n e w  o f f ic e  b u i l d i n g  a n d  s e r v i c e  q u a r t e r s .

L O S  A N G E L E S — E . C a r l s o n  a n d  A . A n ­
d e r s o n .  8 0 0  E a s t  G a g e  s t r e e t ,  w i l l  b u i l d  
a  m a c h i n e  s h o p  7 9  x  7 9  f e e t ,  c o s t i n g  
$ 9 0 0 0 , a t  6 4 2 2  M c K in le y  a v e n u e .

L O S  A N G E L E S — I n d u s t r i a l  E n g i n e e r s  
w i l l  b u i l d  a  n e w  m i l l  b u i l d i n g  3 9  x  4 0  
f e e t  a t  8 1 9  E a s t  F i f t y - n i n t h  s t r e e t ,  c o s t ­
i n g  5 5 0 0 0 .

L O S  A N G E L E S — A ir  A s s o c i a t e s ,  3 4 7 9  
U n io n  P a c i f i c  a v e n u e ,  w i l l  b u i l d  a n  a d ­
d i t i o n a l  p l a n t  2 0 0  x  2 0 0  f e e t ,  c o s t i n g
5 5 4 .0 0 0 , a t  5S 27  W e s t  C e n t u r y  b o u le v a r d .

L O S  A N G E L E S — K im b l e  E l e c t r i c  M o ­

t o r s  I n c .  h a s  b e e n  o r g a n i z e d  w i t h  2500  
s h a r e s  n o  p a r  s to c k ,  b y  L . T a l h o t  a n d  
a s s o c i a t e s .  G ib s o n ,  C r u t c h e r  & D u n n ,  
6 3 4  S o u t h  S p r i n g  s t r e e t ,  a r e  r e p r e s e n t a ­
t i v e s .

Oregon

P O R T L A N D , O R E G .— W i l l a m e t t e  I r o n  
& S t e e l  C o r p .  h a s  b e e n  a w a r d e d  m a r i ­
t i m e  c o m m is s io n  to  b u i l d  2 0  s e t s  o f  r e ­
c i p r o c a t i n g  e n g i n e s  f o r  s t e a m  f r e i g h t e r s  
u n d e r  c o n s t r u c t i o n  h e r e .

Washington
S E A T T L E — B . F .  L y t l e ,  S io u x  C ity , 

I o w a ,  h a s  b e e n  a w a r d e d  a  C .A .A . c o n ­
t r a c t  f o r  $ 4 2 0 ,5 7 6  t o  e r e c t  a i r p o r t  a n d  
r a d i o  s t a t i o n  a t  B ig  D e l t a ,  A l a s k a ,  i n ­

c l u d i n g  l i v e  1 3 5 - f o o t  r a d i o  t o w e r s ,  s t e e l  
a n t e n n a  m a s t s  a n d  o t h e r  e q u i p m e n t .

is won through ability to place

comfortable accommodations 

at your d isp osa l. . .  serviced to •! 

your satisfaction . . . priced, 

to fit your requirements . . .  so ]

that you'll “tell the folks back

PRIVATE BATH . . . SIM6LE FROM 
S2 .50  . . . BOBBLE FROM $4.00

CHARLES H. LOTT ;
G e n e r a l M a n a g e r  j
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A B ItA SIV E S  (B la s t  C lcanln lt) 
A m erican  F o u n d ry  E qu ip m en t Co., 

T he , 509 So. B y rk it S t., 
M ish aw ak a , Ind .

P a n g b o rn  C orp ., H ag e rs to w n , Md. 
P ittsb u rg h  C rushed  S tee l Co.,

4839 H arr iso n  S t.,
P ittsb u rg h , P a .

A B R A S IV E S  (P o lish in g ) 
C a rb o ru n d u m  Co., T he,

N ia g a ra  F a lls , N . Y.
N o rto n  Co., W o rcester, M ass.
A B R A S IV E S  (W heels)
B ay  S ta te  A b ras iv e  P ro d u c ts  Co., 

W estboro , M ass.
ACCUM U LA TO RS
E im es, C has. F ., E n g ineering  W ks., 

243 N . M organ  S t.. C hicago. 111. 
L ogem ann  B ro th e rs  Co.,

3126 B urle igh  S t.,  M ilw aukee,
W is.

M organ  E ng in eerin g  Co., The.
A lliance, O.

W ood, R . D ., Co., 400 C h es tn u t S t.. 
P h ila d e lp h ia , P a .

A C E T Y L E N E
A ir R educ tion , 60 E . 42nd S t.,

N ew  Y ork C ity.
L inde A ir  P ro d u c ts  Co.. The,

30 E . 42nd S t.,  N ew  Y ork C ity.
A C ID -P R O O F  L IN IN G S
C eilcote  Co., 750 R ocke fe lle r B ldg..

C leveland, O.
P en n sy lv an ia  S a lt M fg. Co.,

D ept. E , P e n n s a lt C leaner D lv .. 
P h ila d e lp h ia , P a .

Q uig ley  Co., 56 W. 45 th  S t..
N ew  Y ork C ity.

A C ID S (P ick lin g )
A m erican  C hem ical P a in t Co.,

D ep t. 310, A m bler. P a .
A m pco M eta l, In c ., D ep t. £>-77.

3830 W . B u rn h am  S t..
M ilw aukee, W is.

P en n sy lv an ia  S a lt M fg. Co.,
D ep t. E, P e n n sa lt C lean er D lv., 
P h ilad e lp h ia , P a .

A IR  C O M PRESSO RS— See 
CO M PRESSO RS (A ir)

A IR  C O N D IT IO N IN G  E Q U IPM E N T  
K irk  & B lum  M fg. Co., The,

2838 S p rin g  G rove A ve.,
C inc in n a ti, O.

A IR L E S S  B L A ST  CLE A N IN G  
E Q U IPM E N T

A m erican  F ou n d ry  E qu ipm en t Co.. 
T he. 509 So. B y rk it S t., 
M ish aw ak a , Ind .

P an g b o rn  C orp ., H ag e rs to w n , Md.
A L K A L I C L E A N IN G  CO M POUNDS 
P e n n sy lv an ia  S a lt M fg. Co.,

D ept. E , P e n n sa lt C leaner D iv ., 
P h ila d e lp h ia , P a .

ALLOYS (H a rd  S u rfac in g )
S toody  Co., W h ittie r, C alif.
ALLO Y S—S ee FER R O A L LO Y S
A N G L E S, C H A N N E L S— See 

B EA M S, C H A N N E L S , A N G LES 
A N G LE IR O N  B E N D E R S  
E xcels io r Tool & M ach ine Co.,

R idge & Je ffe rso n  A ve.,
E. S t. L ouis, 111.

A N N E A L IN G  BO XES— See BO XES 
(A nnealing )

A N N E A L IN G  COVERS 
G enera l A m erican  T ra n sp o r ta tio n  

Corp ., 185 So. L a S a lle  S t., 
C hicago, 111.

P en n sy lv an ia  In d u s tr ia l  E ng ineers, 
2413 W . M agnolia  S t.,
P it tsb u rg h , P a .

A N O D ES (A ll T ypes)
U dy lite  C o rp ., T he. 1651 E. G rand  

B lvd ., D e tro it, M ich.
A N O D ES (N ickel)
S eym our M a n u fa c tu r in g  Co.,

51 F ra n k lin  S t.,
S eym our, Conn.

A X L E S
B eth lehem  S teel Co.. B eth lehem , P a . 
C arneg ie-Illlno ls  S tee l C orp., 

P ittsb u rg h -C h lcag o .
C olum bia S tee l Co.,

S an  F ranc isco , C alif.
R epublic S tee l C orp .,

D ept. ST, C leveland , O.
S ta n d a rd  S tee l W orks D lv. o f The 

B aldw in  L ocom otive W orks, 
P h ilad e lp h ia , P a .

T ennessee  Coal, Iro n  & R a ilro ad  
Co., B row n-M arx  B ldg., 
B irm ingham , A la.

B A B B IT T  M E T A L
C adm an , A. W ., M fg. Co.,

2816 S m allm a n  S t.,
P ittsb u rg h , P a .

N a tio n a l B ea rin g  M eta ls  C orp.,
928 Shore A ve., P ittsb u rg h , P a . 

R yerson , Jos. T ., & Son, Inc .,
16th  an d  R ockw ell S ts .,
C hicago. 111.

B A LA N C IN G  M A C H IN ES
G isho lt M achine Co., 1217 E . W a sh ­

ing ton  A ve., M adison, W is.
BA LIN G  P R E S S E S  
L ogem ann  B ro th e rs  Co., 3126 B u r­

leigh S t., M ilw aukee, W is.
B A LL T R A N S F E R S  
M athew s C onveyer Co., 142 T en th  

S t., E llw cod C ity, P a .
BA LLS (B ra ss  o r B ronze)
S K F  In d u s trie s , In c ., F ro n t S t. and  

E rie  A ve., P h ilad e lp h ia , P a .
S tro m  Steel B all Co.,

1842 S. 54th  A ve., C icero, 111.
BA LLS (S pecial A lloy M eta ls)
S K F  In d u s tr ie s , In c ., F ro n t S t. and  

E rie  A ve., P h ilad e lp h ia , P a .

BA LLS (S tee l)
•A lso  S ta in le ss

•S tro m  Steel B all Co.,
1842 S. 54th  A ve., Cicero. 111.

BA ND  F IL E S  (M eta l)
C o n tin en ta l M achines. In c .,

1324 So. W ash in g to n  A ve., 
M inneapolis, M inn.

BA ND  SAW S (M eta l C u ttin g )
C on tin en ta l M achines, In c .,

1324 So. W ash in g to n  A ve., 
M inneapolis, M inn.

BA ND S— See H OO PS A N D  BA ND S

BA ND S (Iro n  an d  S tee l)
B eth lehem  S tee l Co.,

B eth lehem , P a .
C am egie -U lino ls S tee l C orp ., 

P ittsb u rg h -C h icag o .
C olum bia S tee l Co.,

S an  F ranc isco , C alif.
In lan d  S tee l Co.,

38 So. D earb o rn  S t., C hicago, 111. 
L ac lede  Steel Co., A rcad e  B ldg.,

S t. L ouis. Mo.
R epublic  S tee l C orp.,

D ept. ST, C leveland , O.
R yerson , Jos. T ., & Son, In c .,

16th an d  R ockw ell S ts .,
C hicago, 111.

S tan ley  W orks. The,
N ew  B rita in . Conn.
B ridgepo rt, Conn.

T ennessee  Coal, Iro n  & R ailro ad  
Co., B ro w n -M a rx  B ldg., 
B irm in g h am , A la.

BAR B E N D E R S
K ardong  B ros. In c ., 346 B uch an an  

S t., M inneapolis, M inn.
B A R G E S (S tee l)
A m erican  B ridge  Co.,

F r ick  B ldg ., P ittsb u rg h , P a . 
B eth lehem  S teel Co.,

B eth lehem , P a .
D rav o  C orp. (E n g in ’r 'g  W orks D iv .)

N eville  Is lan d , P ittsb u rg h , P a . 
F ed e ra l S h ipbu ild ing  & D ry  D ock 
Co., K earney , N. J .

Jo n es  & L augh lin  S tee l C orp .,
Jo n es  & L au g h lin  B ldg., 
P ittsb u rg h , P a .

M ary lan d  D ry  D ock Co.,
B altim o re , Md.

B A R R E E S  (P la tin g )
U dylite  C orp ., T he, 1651 E. G rand  

B lvd ., D e tro it, M ich.
B A R R E E S  (S tee l)
P ressed  S tee l T a n k  Co.,

1461 So. 66th  S t.,
M ilw aukee, W is.

BA RS (A lloy)
A m pco M eta l, In c ., D ep t. S-77.

3830 W . B u rn h am  S t..
M ilw aukee, W is.

B eth lehem  S tee l Co.,
B eth lehem , P a .

B liss & L augh lin , In c .,
H arv ey , 111.

C arneg ie-Illino is  S tee l C orp ., 
P ittsb u rg h -C h icag o .

C olum bia S tee l Co..
S an  F ran c isco , C alif.

C opperw eld S tee l Co., W a rre n , O. 
F ir th -S te r lin g  S tee l Co..

M cK eesport. P a .
M idvale Co., The,

N icetow n, P h ila d e lp h ia , P a . 
M onarch  S tee l Co., 545 W. M cC arty  

S t.,  Ind ian ap o lis , Ind .
R epublic  S tee l C orp .,

D ep t. S T . C leveland, O.
R yerson , Jo s. T ., & Son. In c ..

16th an d  R ockw ell S ts .,
C hicago, 111.

T ennessee  Coal, Iro n  & R a ilro ad  
Co., B row n-M arx  B ldg ., 
B irm ingham , A la.

T im ken  R o ller B ea rin g  Co., The, 
S tee l & T u b e  D lv ., C an to n , O.

BA R S (B ra ss , B ronze  o r  Copper)
A m erican  B ra ss  Co., T he, 

W a te rb u ry , Conn.
C opperw eld  S tee l Co., W a rre n , O. 
Joh n so n  B ronze Co.,

550 So. Mill S t.. N ew  C astle , P a . 
R evere  C opper & B rass , Inc ..

230 P a rk  A ve., N ew  Y ork C ity. 
S um et C orpo ra tion ,

1553 F illm o re  A ve., B uffalo , N. Y.
BA RS (C oncre te  R ein fo rc ing )
B eth lehem  S tee l Co.,

B eth lehem , P a .
C arneg le-Illlno is  S tee l C orp ..

P ittsb u rg h -C h icag o .
C olum bia S tee l Co.,

S an  F ran c isc o , C alif.
F o s te r , L . B ., Co., In c .,

P . O. Box 1647, P ittsb u rg h , P a . 
In la n d  S tee l Co..

38 So. D ea rb o rn  S t., C hicago, 111. 
Jo n es  & L augh lin  S tee l C orp .,

Jo n es  & L au g h lin  B ldg ., 
P ittsb u rg h . P a .

L aclede S tee l Co., A rcad e  B ldg..
S t. L ouis, Mo.

R enub llc  S tee l C orp.,
D ept. ST, C leveland . O.

R yerson , Jos. T ., & Son, In c .,
16th  an d  R ockw ell S ts .,
C hicago, 111.

T ennessee  Coal, Iro n  & R a ilro ad  
Co., B row n-M arx  B ldg., 
B irm in g h am , A la.

Y oungstow n S h ee t & T ube Co., The, 
Y oungstow n, O.

BA RS ( I ro n )— See IR O N  (B a r)
BA RS (S tee l)
(•A lso  S ta in le ss )
•A llegheny  L u d lu m  S tee l C orp ., 

D ep t. T-125,
O liver B ldg ., P ittsb u rg h , P a . 

•B e th leh em  S tee l Co.,
B eth lehem , P a .

C arneg ie-IU lno is  S tee l C orp ., 
P ittsb u rg h -C h icag o .

C olum bia  S tee l Co.,
S an  F ran c isco , C alif.

•C opperw eld  S tee l C o., W arren , O. 
E n te rp r ise  G alv a n iz in g  Co.,

2525 E. C u m berland  S t.. 
P h ilad e lp h ia , P a .

In lan d  S tee l Co.,
38 So. D ea rb o rn  S t.,  C hicago, 111. 

Jo n es  & L a u g h lin  S tee l C orp .,
Jo n es  & L a u g h lin  B ldg ., 
P ittsb u rg h , P a .

•M idvale  Co., The,
N icetow n, P h ila d e lp h ia , P a . 

•P itt s b u rg h  S tee l Co.,
1653 G ra n t B ldg ., P ittsb u rg h , P a . 

•R epub lic  S tee l C orp ., D ep t. ST, 
C leveland, O.

•R u s tle ss  Iro n  «Ł S tee l C orp .,
3400 E . C hase  S t.,  B altim o re , Md. 

•R yerson , Jos. T ., & Son, Inc .,
16th  a n d  R ockw ell S ts .,
C hicago, 111.

S tan ley  W orks , The,
N ew  B rita in , Conn.
B ridgepo rt, Conn.

S u tto n  E ng in eerin g  Co., P a rk  B ldg ..
P ittsb u rg h , P a .

T ennessee  Coal, I ro n  & R a ilro ad  
Co., B row n-M arx  B ldg., 
B irm ingham , A la.

T i m k «  R o ller B ea rin g  Co., The, 
C an ton , O.

W słrto n  S tee l Co., W ełrton , W . V a. 
Y oungstow n S heet & T u b e  C o., T he, 

Y oungstow n. O.
B A T H S  (H e a t T re a tin g -H ig h  Speed)
A. F . H olden Co., The,

200 W in ch este r A ve.,
N ew  H aven , Conn.

B A T T E R IE S  (S to rag e )
Ed ison  S to ra g e  B a tte ry  D lv. o f 

E dison , T h o m as A ., In c .,
W est O range, N . J .

E lec tric  S to ra g e  B a t te ry  Co., The, 
19th  I t .  and  A llegheny  A re ., 
P h ila d e lp h ia , P a .

G ra y b a r  E lec tric  Co., D ep t. ST. 
G ra y b a r  B ldg ., N ew  Y ork  C ity.

B A T T E R Y  C H A R G IN G  
A PP A R A T U S

C u tle r-H am m er, In c .,
1211 S t. P a u l A ve.,
M ilw aukee, W is.

BEA M S, C H A N N E L S , A N G L E S, 
E T C .

(•A lso  S ta in le ss )
B e th lehem  S tee l Co.,

B eth lehem , P a .
C arneg ie -Illino is  S tee l C orp ..

P ittsb u rg h -C h icag o .
C olum bia S tee l Co.,

S a n  F ran c isc o , C alif.
E n te rp r ise  G alv an iz in g  Co.,

2525 E . C u m berland  S t., 
P h ila d e lp h ia , P a .

In lan d  S tee l Co.,
38 So. D ea rb o rn  S t.,  C hicago, 111. 

Jo n es  & L a u g h lin  S tee l C orp .,
Jo n es  & L a u g h lin  B ldg ., 
P it tsb u rg h , P a .

L a clede  S tee l C o., A rcad e  B ldg .,
S t. L ouis, Mo.

L ev inson  S tee l Co.,
33 P rid e  S t..  P it tsb u rg h . P a . 

•R y erso n , Jo s. T ., & Son, In c .,
16 th  an d  R ockw ell S ts .,
C hicago, 111.

T ennessee  Coal, I ro n  & R a ilro ad  
Co., B row n-M arx  B ldg ., 
B irm in g h am , A la.

W elrton  S tee l Co., W elrton , W . V a. 
Y oungstow n S h ee t & T u b e  Co., T he, 

Y oungstow n, O.
B E A R IN G S  (B all)
A h lberg  B ea rin g  Co.,

3015 W . 47 th  S t.,  C hicago, 111. 
B a n ta m  B ea rin g s  C orp .,

S o u th  B end, Ind .
F a fn l r  B e a rin g  Co.,

N ew  B rita in , Conn.
N ew  D e p a r tu re  D lv ., G enera l 

M otors C o rp ., B ris to l, Conn. 
N o rm a-H o ffm an n  B ea rin g s  C orp ., 

S ta m fo rd , Conn.
S K F  In d u s tr ie s , In c ., F ro n t S t. an d  

E r ie  A ve., P h ila d e lp h ia , P a . 
T o rr in g to n  Co., T he,

T o rr in g to n , Conn.
B E A R IN G S  (B a b b itt)
Jo h n so n  B ro n ze  Co.,

550 So. M ill S t.. N ew  C as tle , P a . 
N a tio n a l B ea rin g  M eta ls  C o rp .,

928 S h o re  A ve., P it tsb u rg h , P a .
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B E A R IN G S  (B ra s s , B ronze)
A m pco M eta l, Inc ., D ep t. S-77,

3830 W . B u rn h am  S t.,
M ilw aukee, W is.

C ad m an , A. W ., M fg. Co.,
2810 S m allm a n  S t.,
P it tsb u rg h , P a .

Jo h n so n  B ronze Co.,
550 So. Mill S t.. N ew  C as tle , P a .

L aw rence  C opper & B ronze,
B essem er B ldg ., P it tsb u rg h . P a .

N a tio n a l B ea rin g  M eta ls  C orp ..
928 S hore A ve., P it tsb u rg h , P a .

S hen an g o -P en n  Mold Co., D over, O.
Sumet. C o rp o ra tio n ,

1553 F illm ore  A ve., B uffalo , N. Y.

B E A R IN G S  (J o u rn a l)
A hlberg  B ea rin g  Co.,

3015 W . 47 th  S t. .  C hicago, 111.
B a n ta m  B ea rin g s  C orp .,

S ou th  B end, Ind .
B ow er R o ller B ea rin g  Co.,

3040 H a rt S t.. D e tro it, M ich.
F a fn ir  B ea rin g  Co.,

N ew  B rita in , Conn.
H y a tt  B ea rin g s  D ivision,

G enera l M o to rs  S a le s  C orp ., 
H a rr iso n , N. J .

N a tio n a l B ea rin g  M e ta ls  C orp .,
928 S ho re  A ve.. P ittsb u rg h , P a .

S K F  In d u s tr ie s , Inc ., F ro n t S t. and  
E ric  A ve., P h ila d e lp h ia , P a .

T im k en  R o ller B ea rin g  Co., T he, 
C an ton , O.

B E A R IN G S (N eedle)
T o rr ln g to n  Co., T he,

T o rrin g to n , Conn.

B E A R IN G S  (N on-M etallic )
R yerson , Jo s. T ., & Son. In c .,

16th & R ockw ell S ts ., C hicago, III.

B E A R IN G S  (OtllCHH)
R hoades, R . W ., M eta lin e  Co.,

P . O. B ox 1. L ong  Is lan d  C ity,
N . Y.

B E A R IN G S  (Q uill)
B a n ta m  B ea rin g s  C orp .,

S ou th  B end, Ind .

H E A R IN G S (R a d ia l)
A h lberg  B e a rin g  Co.,

3015 W . 47 th  S t.. C hicago, 111.
A m erican  R o ller B ea rin g  Co.,

416 M elw ood S t.,  P it tsb u rg h , P a .
B a n ta m  B ea rin g s  C orp .,

S ou th  B end, Ind .
B ow er R o ller B ea r in g  Co..

3040 H a r t S t., D e tro it, M ich.
F a fn ir  B ea rin g  Co.,

N ew  B rita in , Conn.
H y a tt  B ea rin g s  D lv..

G enera l M otors S ales  C orp ., 
H a rr iso n , N. J .

L in k -B elt Co., 519 No. H olm es A ve., 
In d ia n ap o lis , Ind .

N ew  D e p a r tu re  D lv ., G eneral 
M otors C orp ., B ris to l. Conn.

S K F  In d u s tr ie s , In c ., F ro n t S t., 
an d  E rie  A ve., P h ila d e lp h ia , P.i.

T im ken  R o lle r  B ea rin g  Co.. T he 
C an to n , O.

B E A R IN G S  (R oll N eck)
B a n ta m  B ea rin g s  C orp .,

S o u th  Bend, Ind .
F a fn ir  B ea rin g  Co.,

N ew  B rita in , Conn.
H arr iso n . N. J .

H y a tt  B ea rin g s  D iv .,
G enera l M otors S ales  C orp ., 
H a rriso n , N . J .

M organ  C on stru c tio n  Co.,
W o rcester, M ass.

N a tio n a l B e a rin g  M eta ls  C orp .,
928 S hore A ve., P ittsb u rg h , P a .

R yerson , Jos. T ., & Son, Inc .,
16 th  a n d  R ockw ell S ts .,
C hicago, 111.

S K F  In d u s tr ie s , In c .. F ro n t S t. and  
E rie  A ve., P h ila d e lp h ia , P a .

T im k en  R o ller B ea rin g  Co., The, 
C an ton , O.

B E A R IN G S  (R o ller)
A h lberg  B ea rin g  Co.,

3015 W . 47 th  S t., C hicago. 111.
A m erican  R o ller B ea rin g  Co.,

416 M elw ood S t.. P ittsb u rg h , P a .
B a n ta m  B ea rin g s  C orp..

S o u th  B end. Ind .
B ow er R o ller B ea rin g  Co.,

3040 H a r t  S t., D e tro it. M ich.
F a fn ir  B e a rin g  Co..

N ew  B rita in , Conn.
H y a tt  B ea rin g s  D iv.,

G enera l M o to rs  S a le s  C orp ., 
H a rr iso n , N. J .

L in k -B elt Co., 519 N . H olm es A ve.. 
In d ia n ap o lis , Ind .

N o rm a-H o ffm an n  B ea rin g s  C orp ., 
S ta m fo rd , Conn.

S K F  In d u s tr ie s , In c .. F ro n t S t. and  
E ric  A ve.. P h ila d e lp h ia , P a .

T im k en  R o lle r  B e a rin g  Co.. T he. 
C an to n . 0„

B E A R IN G S  (R o lle r  T a p e red )
A h lb erg  B ea rin g  Co.,

3015 W . 4 7 lh  S t.. C hicago, III.

B E A R IN G S  (R o llin g  M ill)
A m erican  R o ller B ea rin g  Co.,

416 M elw ood S t.,  P ittsb u rg h , P a .
B a n ta m  B ea rin g s  C orp .,

S ou th  B end, Ind .
H y a tt  B ea rin g s  D iv .,

G enera l M otors S a le s  C orp ., 
H a rr iso n , N. J .

M organ  C o n s tru c tio n  Co., 
W orceste r, M ass.

N o rm a-H o ffm an n  B ea rin g s  C orp .. 
S ta m fo rd , Conn.

S K F  In d u s tr ie s , In c ., F ro n t S t. and  
E ric  A ve., P h ila d e lp h ia . P a .

T im k en  R o lle r  B ea rin g  Co., T he. 
C an to n , O.

B E A R IN G S  (T h ru s t)
A h lb erg  B ea rin g  Co.,

3015 W . 4 7 th  S t.. C h icago . III.
B a n ta m  B ea rin g s  C orp .,

S o u th  B end, Ind .
F a fn i r  B e a rin g  Co.,

N ew  B rita in , Conn.
L in k -B elt Co.. 519 N o. H olm es 

A ve., In d ia n ap o lis , Ind .
N o rm a-H o ffm an n  B e a rin g s  C orp ., 

S ta m fo rd , Conn.
S K F  In d u s tr ie s , In c ., F ro n t S t. and  

E rie  A ve., P h ila d e lp h ia , P a .
T im k en  R o lle r  B e a r in g  C o.. T he, 

C an ton . O.

B E L T IN G  (C h a in  a n d  L ink)
L in k -B elt Co.. 220 So. B elm ont 

A ve., In d ia n a p o lis , Ind .
B E L T IN G  (M eta l, C onveyor, H igh  

a n d  L iw  T e m p e ra tu re )
C yclone F en ce  Co., W a u k e g a n , III.
B E N C H  P L A T E S
C h allenge M ach in e ry  Co.,

G ra n d  H av en , M ich.
B E N C H E S
C hallenge  M ach inery  Co.,

G ran d  H av en , M ich.
B E N D IN G  A N D  S T R A IG H T E N IN G  

M A C H IN ES
B uffa lo  F o rg e  C o., 446 B ro ad w ay , 

B uffalo , N. Y.
C leveland P u n ch  & S h e a r  W o rk s  

Co., T he . 3917 S t. C la ir  A ve., 
C leveland , O.

E lm es, C has. F ., E n g in ee rin g  
W orks, 243 N. M o rg an  S t., 
C h icago , 111.

H ann ifin  M fg. Co.. 621-631 So. 
K o lm a r A ve., C h icago . 111.

K ard o n g  B ros ., In c .. 346 B u ch a n an  
S t., M inneapo lis . M inn.

L o g e m an n  B ro th e rs  Co..
3126 B u rle ig h  S t., M ilw aukee, 
W is.

M organ  E n g in ee rin g  Co., T he , 
A lliance, O.

T h o m as  M ach ine  M fg. Co.,
E ‘n a  B ran c h  P . O.,
P itt s b u rg h , P a .

B EN ZO L A N D  T O LU O L 
R E C O V E R Y  P L A N T S

K o p p ers  Co.. E n g in ee rin g  an d  C on­
s tru c t io n  D iv .. 300 K oppers  B ldg., 
P it tsb u rg h , P a .

K oppers  C o., T a r  & C hem ica l D iv .. 
901 K oppers  B ldg .,
P ittsb u rg h , P a .

W e ste rn  G as  D iv ., K o p p ers  Co., 
F o r t  W ayne, Ind .

Y oungstow n S heet & T u b e  C o., T he. 
Y oungstow n, O.

B IL L E T S  (A lloys a n d  C arbon  S tee l)
A lan  W ood S tee l Co.,

C onshohocken, P a .
A ndrew s S tee l Co., T he,

N ew p o rt, Ky.
C arn e g le -Illln o is  S tee l C orp ., 

P ittsb u rg h -C h icag o .
F ir th -S te r lin g  S tee l Co.,

M cK eesport, P a .
R epub lic  S tee l C orp ..

D ep t. ST, C leveland . O.
R o eb llng ’s, J o h n  A ., S ons Co., 

T re n to n . N . J .
S ta n le y  W orks , T he,

N ew  B rita in , Conn.
B rid g e p o rt, Conn.

T ennessee  Coal, Iro n  & R a ilro ad  
Co., B ro w n -M arx  B ldg., 
B irm in g h am . A la.

T im k en  R o lle r  B ea rin g  C o., The. 
S tee l & T u b e  D iv ., C an ton , O.

W a sh b u rn  W ire  C o .,
P h illip sd a le , R. I.

B IL L E T S  (F o rg in g )
A lan  W ood S tee l Co., 

C onshohocken. P a .
A ndrew s S tee l Co., T he,

N ew p o rt. Ky.
C arn e g le -Illln o is  S tee l C orp ., 

P ittsb u rg h -C h icag o .

C opperw eld  S tee l Co., W a rre n , O.
H ep p en s ta ll Co.. 47 th  & H atfie ld  

S ts .,  P it tsb u rg h , P a .
Jo n es  & L a u g h lin  S tee l C orp .,

Jo n es  & L a u g h lin  B ldg ., 
P it tsb u rg h , P a .

L ac led e  S tee l Co., A rcad e  B ldg ..
S t. L ouis, Mo.

M idvale  Co., T he,
N icetow n, P h ila d e lp h ia , P a .

P itt s b u rg h  S tee l Co.,
1653 G ra n t B ldg ., P it tsb u rg h . P a .

R epub lic  S tee l C orp .,
D ep t. ST. C leveland , O.

S ta n d a rd  S tee l W o rk s D iv. o f  T h e  
B a ld w in  L ocom otive  W orks, 
P h ila d e lp h ia , P a .

S tan ley  W orks , The,
N ew  B rita in , Conn.
B rid g e p o rt, Conn.

T en n essee  Coal, I ro n  & R a ilro a d  
Co., B ro w n -M a rx  B ldg ., 
B irm in g h am , A la.

T im k en  R o lle r  B e a rin g  Co.. T he, 
S tee l Si T u b e  D iv ., C an to n . O.

B IL L E T S  A N D  BLOOM S
(•A lso  S ta in le ss )
•A la n  W ood S tee l Co., 

C onshohocken , P a .
A ndrew s S tee l Co., The,

N ew port, K y.
B e th leh em  S tee l Co.,

B eth lehem , P a .
C a rn e g le -Ill ln o is  S tee l C orp ., 

P ittsb u rg h -C h ic a g o .
•C opperw eld  S tee l Co.. W a rre n , O.
•F ir th -S te r l in g  S tee l Co., 

M cK eesport, P a .
In la n d  S tee l Co.,

38 So. D e a rb o rn  S t., C hicago, 111.
Jo n es  & L a u g h lin  S tee l C orp .,

Jo n e s  & L a u g h lin  B ldg ., 
P itt s b u rg h , P a .

L ac led e  S tee l Co., A rcad e  B ldg.,
S t. L ou is, Mo.

•P it t s b u rg h  S tee l Co.,
1653 G ra n t B ldg .. P ittsb u rg h . P a .

•R ep u b lic  S tee l C orp .,
D ep t. S T , C leveland , O.

R o eb lin g 's , Jo h n  A ., S ons Co., 
T re n to n , N. J .

S ta n d a rd  S tee l W orks
D iv. o f T h e  B aldw in  L ocom otive 
W orks, P h ila d e lp h ia . P a .

S ta n le y  W orks, T he,
N ew  B rita in , Conn.
B rid g e p o rt, Conn.

T en n essee  Coal. Iro n  S: R a ilro a d  
Co., B ro w n -M a rx  B ldg ., 
B irm in g h am , A la.

T im k en  R o ller B ea rin g  Co.. T he, 
S tee l Si T ube D iv ., C an to n , O.

Y oungstow n  S h ee t & T ube C o., T he, 
Y oungstow n, O.

B IN S  (S to ra g e )
B uffalo  W ire  W o rk s  Co.,

437 T e rra c e , B u ffa lo , N . Y.
BLA ST C L E A N IN G  E Q U IP M E N T  

(S an d )
A m erican  F o u n d ry  E q u ip m en t Co.. 

T he . 509 So. B y rk lt  S t., 
M ish aw ak a , Ind .

P a n g b o rn  C orp .. H ag e rs to w n , M d.
BLA ST F U R N A C E  C L E A N IN G  

(G as)
M cK ee, A r th u r  G ., Sc Co.,

2300 C h e s te r  A ve.. C leveland , O.
BL A ST  F U R N A C E  H O T B LA ST 

STO V E S
M cK ee, A r th u r  G .. & Co.,

2300 C h es te r A ve., C leveland , O.
B L A S T  F U R N A C E  S P E C IA L T IE S
B ailey , W m . M .. Co..

702 M agee B ldg ., P it t s b u rg h , P a .
B ra s s e r t ,  H . A ., & C o., F irs t  

N a tio n a l B k. B ldg.,
P ittsb u rg h , P a .

B rosiu s, E d g a r  E .f Inc ., S h a rp s -  
b u rg  B ran c h , P ittsb u rg h . P a .

L eeds & N o r th ru p  Co.. 4957 S ten - 
ton  A ve., P h ila d e lp h ia , P a .

M cK ee, A r th u r  G .. Si Co.,
2300 C h e s te r  A ve., C leveland , O.

B LA ST F U R N A C E  STO CK  
H O U SES

M cK ee, A r th u r  G .. & C o.,
2300 C h e s te r  A ve., C leveland , O.

BLA ST F U R N A C E S — See 
F U R N A C E S  (B la s t)

BLO CK S (C h a in )
R ea d in g  C hain  & B lock Co.,

D ep t. 36. R ead in g , P a .
Y ale & Tow ne M fg. Co.,

4530 T a co n y  S t.,  P h ila d e lp h ia . P a .
B LO W E R S
G en era l E lec tric  Co..

S ch en ec tad y , N . Y.
K irk  Si B lum  M fg. Co.. T he,

2838 S p rin g  G rove A ve., 
C in c in n a ti. O.

N o r th  A m erican  M fg. Co., T he. 
2901 E . 75 th  S t.,  C leveland , O.

S tew art. F u rn a c e  D iv .. C h icago  
F lex ib le  S h a f t  C o.. D ep t. 112.
5600 R oosevelt R d .t C h icago . 111.

B L O W P IP E S  (O xy-A cety lene)
L inde A ir P ro d u c ts  Co., T he,

30 E. 42nd S t.,  N ew  Y ork  C ity.
B O IL E R  H E A D S
B eth leh e m  S tee l Co.,

B e th lehem , P a .
B O IL E R  T U B E S — See T U B E S  

(B oiler)

B O IL E R S
B abcock  & W ilcox C o.. The,

R e fra c to r ie s  D iv ., 85 L ib e r ty  S t., 
N ew  Y ork  C ity .

O il W ell S u p p ly  C o., D a lla s , T exas.
B O LT A N D  N U T  M A C H IN E R Y
L a n d is  M ach ine Co.,

W aynesbo ro , P a .
N a tio n a l M ach in ery  Co., The,

T iffin , O.
BO LTS
(•A lso  S ta in le s s )
B e th leh em  S tee l Co.,

B e th lehem , P a .
C a rn e g le -Ill ln o is  S tee l C orp ., 

P ittsb u rg h -C h icag o .
C leveland  C ap  S crew  Co.,

2930 E. 79 th  S t.,  C leveland . O.
C o lum bia  S tee l Co.,

S a n  F ran c isc o , C alif.
•E r ie  B olt & N u t Co., L ib e r ty  Ave.. 

a t  W . 12th S t.. E rie . P a .
•H a rp e r , H . M ., C o., T he,

2646 F le tc h e r  S t. ,  C h icago , 111.
L am so n  & S essions  Co., T he,

1971 W . 8 5 th  S t. ,  C leveland , O.
•R ep u b lic  S tee l C o rp ., U pson  N ut 

D lv ., D ep t. S T , 1912 S c ran to n  
R d ., C leveland , O.

R usse ll, B u rd sa ll & W a rd  B olt & 
N u t Co., P o r t  C h es te r, N . Y.

•R y e rso n , Jo s. T ., & Son, In c .,
16 th  an d  R ockw ell S ts .,
C h icago , 111.

T e n n essee  C oal, Iro n  & R a ilro ad  
C o., B ro w n -M a rx  B ldg ., 
B irm in g h am , A la.

B O L T S  (C a rr ia g e  a n d  M ach ine)
B eth leh em  S tee l Co.,

B e th lehem , P a .
C leveland  C ap  S crew  Co.,

2930 E. 79 th  S t..  C leveland , O.
E r ie  B o lt & N u t C o., L ib e r ty  Ave. 

a t  W . 12th  S t., E rie . P a .
H a rp e r . H . M ., C o., T he,

2646 F le tc h e r  S t.. C h icago , 111.
L a m so n  & S essions  C o.. T he.

1971 W . 85 th  S t. ,  C leveland , O.
R epub lic  S tee l C orp ., U pson N u t 

D iv ., D ep t. S T , 1912 S c ran to n  
R d ., C leveland , O.

R usse ll, B u rd sa ll & W ard  B olt & 
N u t C o.. P o r t  C h es te r, N. Y.

R y erso n , Jo s . T .,  & Son, In c ..
16th  Si R ockw ell S ts .,
C h icago , 111.

B O LTS (S pecia l)
B e th leh e m  S tee l Co.,

B eth lehem , P a .
C leveland  C ap  S crew  Co.,

2930 E. 79 th  S t..  C leveland , O.
E r ie  B olt «Sr N u t C o.. L ib e r ty  Ave. 

a t  W . 12th  S t. ,  E rie . P a .
H a rp e r , H. M ., C o., T he,

2646 F le tc h e r  S t.. C h icago , III.
L a m so n  & S essions Co.. T he,

1971 W . 85 th  S t. ,  C leveland , O.
R epub lic  S tee l C o rp ., U pson  N ut 

D iv ., D ep t. ST . 1912 S cran to n  
R d ., C leveland , O.

R u sse ll, B u rd sa ll «S: W a rd  B olt & 
N u t Co., P o r t  C h es te r, N . Y.

B O LTS (S tove)
C en tra l S crew  Co.,

3517 S h ie ld s  A ve.. C h icago , HI.
C leveland  C a p  S crew  Co.,

2934 E . 79 th  S t. .  C leveland , O.
E rie  B olt & N u t Co., L ib e r ty  Ave. 

a t  W . 12 lh  S t . .  E rie , P a .
L am so n  «Sr S essions  C o ., T he,

1971 W . 85 th  S t., C leveland . O.
R enub lic  S tee l C o rp .. U pson  N ut 

D iv ., D ep t. S T , 1912 S c ran to n  
R d .. C leveland . O.

R u sse ll, B u rd sa ll & W ard  B olt & 
N u t C o.. P o r t  C h es te r, N.

R yerson , Jo s. T ., & Son, In c .,
16 th  a n d  R ockw ell S ts .,
C h icago , 111.

B O LTS (S 4ove, R ecessed  H ead)
A m erican  S crew  Co.,

P rov idence , R . I.
C h an d le r  P ro d u c ts  C o., E uc lid , u .
C o n tin e n ta l S crew  Co.,

N ew  B ed fo rd . M ass.
C o rb in  S crew  C orp .,

N ew  Brit«ain, Conn.
L am so n  & S essions  C o., T he,

1971 W . 85 th  S t. .  C leveland , O.
N a tio n a l S crew  Si M fg . Co.,

2440 E . 75 th  S t..  C leveland . 0 .
P heo ll M fg . C o., 5700 R oosevelt 

R d .. C h icago . 111.
R usse ll. B u rd sa ll & W a rd  B olt & 

N u t Co.. P o r t  C h es te r, N . Y.
Scovill M fg. Co., W a te rb u ry . Conn.
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HAGAN

I n d u s t r i a l  F u r n a c e s
f o r  all pu rposes

GEORGE J. HAGAN CO.
PITTSBURGH, PA,

N p w  Y orK  D e tro i t  - C h ic a g o  S a n  F ra n c iitc o

LEADERS FOR 35 YEARS
*  SHEARS—PUNCHES 
i t  SPACING TABLES
*  SPECIAL MACHINERY

E a s t e r n  S a le s  O ff ice— P h i la d e lp h ia ,  P a .

J EsJ bLu y 'J à

M a c h in e  M a n u fa ct u r in g  Company
M a n u fa c tu re rs  o f  T H O M A S S P A C IN G  M A C H IN E S  

wmmmmmmmmsmm P IT T S B U R G H , P A . ■■ ■■ ■■ ■■ ■■ ■■ ■

Ju ly  7, 1941

AIRGRIP
B A L L  B E A R IN G

CYLINDERS

S p e e d  

C h u c k i n g

E q u i p m e n t  H  , H PatentNo.
1,851,723

The operation of all types ol Chucking Equipment can 
be profitably accelerated with Airgrip Ball Bearing 
Cylinders, accuracy promoted, and time formerly spent 
in adjusting, trueing, etc., saved for production.

Adaptable also to many other types of work where 
air control can be efficiently applied. Write us for 
application suggestions and quotations.

AIRGRIP CHUCK DIVISION
O F  A N K E R - H O L T H  M A N U F A C T U R I N G  C O M PAN Y

Chicapo Office: Factory & Genera! Offices:
M c C o rm ic k  B ld g ., C h ic a g o  P o r t  H u r o n ,  M ic h ig a n

T H E  J O B B E R  S A Y S . . .
“ I stock AGILE specially- 
designed products because. . .  
my customers demand 
products on which they 
can rely for fine perform­
ance. When it comes to 
welding electrodes and 
welding accessories my 
task is easy. I sell them 
A G I L E  specia lly de­
signed products and my 
worries and theirs are 
definitely over. I sell 
my customers once and 
A G I L E  Q ua lity  keeps 
the repeat orders rolling
. tlin .

F O R G I N G S
H A M M ER ED  STEEL FO RG IN GS

up to  6,000 lbs. each

ALL T Y P E S
S m o o th  Forged R ough Turned

F in ish ed  H ollow  Bored
and  H eat T reated  to  S p ecification s  

CRANK SHAFTS, CONNECTING RODS, SHAFTING
/{o il— Gear B la n ks— f i n i o m  a n d  M iscellaneous Forgings

B A Y  C IT Y  F O R G E  CO.
ERIE, PA.

Over a Q u a rter  o f  a C en tu ry  o f  D ependable  Service a n d  
Q u a lity  P roducts

K A R D O N G  B R O T H E R S ,  I NC.
M INNEAPOLIS, M INN.

K A R D O N G  C I R C L E  B E N D E R
T h is  is a  pow erful an d  fast m achine fo r h ea v y  d u ty  w ork in  b o th  fa b rica t­
ing p la n ts  o r  in  th e  field w here large to n n ag e  is requ ired . I t  w ill hand le 
as  h igh  as 20 to n s  a  d ay . C ircles o f  an y  size requ ired  in  concre te  reinforc ing

w ork  from  18 inches in 
d ia m ete r u p  can  be b e n t on 
th is  m ach ine. I t  w ill bend  
b ars  w ith  tw o  o r  m ore rad iu s  
on  th e  sam e b a r  w ith o u t 
s topp ing  th e  m achine.

M a d e  in  t i r o  sizes
M odel “ C ”  C ap a c ity  1 14 inch  
M odel "C A "  C ap a c ity  1 inch

W rite  fo r r  ca ta log  o f  our 
com plete  line o f  reinforc ing  

b a r  benders.



» » « W H E R E . T O - B U y  « «
B O LTS (T ra c k ) — See T R A C K  

BOLTS
BOOKS
In te rn a tio n a l C orrespondence  Schools, 

Box 9374-B , S c ran to n , P a .
B O R IN G  M A C H IN E S  (P rec isio n )
Ex-C el 1-0 C orp ., 122S O ak m a n  

B lvd ., D e tro it, M ich.
H ea ld  M ach ine Co.,

W o rcester, M ass.
BO X ES (A nnealing)
C arneg le -Illlno is  S tee l C orp .. 

P ittsb u rg h -C h icag o .
C o n tin en ta l R oll & S tee l F d ry . Co.. 

E . C hicago, Ind .
G en era l A m erican  T ra n sp o r ta tio n  

C orp ., 185 So. L a S a lle  S t.,
C hicago, 111.

N a tlo n a l-E rie  C orp ., E rie , P a .
U nion  S tee l C as tin g  D lv . o f  B law - 

K nox Co., 62nd & B u tle r  S ts ., 
P ittsb u rg h , P a .

U nited  E n g in eerin g  & F o u n d ry  Co., 
F ir s t  N a tio n a l B a n k  B ldg ., 
P it tsb u rg h , P a .

W ilson , Lee, E n g in eerin g  Co.,
1370 B loun t S t.,  C leveland , O.

BO XES (O pen H e a r th  C h arg in g )
C arn eg le -Illln o is  S tee l C orp ., 

P ittsb u rg h -C h icag o .
C o n tin en ta l Roll & S tee l F d ry . Co..

E . C hicago, In d .
M organ  E ng in eerin g  Co.. T he. 

A lliance, O.
B R A K E  L IN IN G S
Jo h n s-M an v llle  C orp ., 22 E. 40 th  

S t., N ew  Y ork  C ity.
B R A K E S  (E lec tric )
C la rk  C o n tro lle r  Co., The,

1146 E . 152nd S t..  C leveland, O.
C u tle r-H am m er, In c ., 1211 S t. P au l 

A ve.. M ilw aukee, W is.
E lec tric  C o n tro lle r  & M fg. Co., T he , 

2670 E . 79 th  S t.,  C leveland , O.
B R A K E S  (P re s s )
C in c in n a ti S h a p e r  Co., E la m  an d  

G a r ra rd  S ts .,  C inc in n a ti, O.
C leveland  C ra n e  Sc E n g in ee rin g  C o., 

T he , S tee iw eld  M ach inery  D lv ., 
1125 E . 283rd S t.. W ickliffe , O.

E im es, C has. F .,  E n g in eerin g  
W orks, 243 N. M organ  S t.. 
C hicago, 111.

B R IC K — (In s u la t in g )— See 
IN S U L A T IN G  B R IC K

B R IC K  (R e f ra c to ry )— Sea 
R E F R A C T O R IE S , C E M E N T ,
E T C .

B R IC K  (S ilicon  C arb ide)
B ay  S ta te  A b ra s iv e  P ro d u c ts  Co., 

W est boro , M ass.
C a rb o ru n d u m  Co., T he,

P e r th  A m boy, N. J .
N o rto n  C o ., W orceste r, M ass.
B R ID G E  C R A N E S  (O re  a n d  C oal 

H a n d lin g )— See C R A N E 8  (B ridge )
B R ID G E S , B U IL D IN G S , 

V IA D U C T S. STA C K S, E T C .
A m erican  B rid g e . Co.,

FM ck B ldg .. P it tsb u rg h , P a .
B abcock  & W ilcox Co., T he, 

R e fra c to r ie s  D lv ., 85 L ib e r ty  S t., 
N ew  Y ork City.

B elm ont Iro n  W orks,
22nd S t., a n d  W a sh in g to n  A ve.. 
P h ila d e lp h ia , P a .

B eth lehem  S tee l Co.,
B eth lehem , P a .

B law -K nox  Co.. B law nox , P a .
C o lum bia  S tee l Co..

S a n  F ran c isc o , C alif.
G enera l A m erican  T ra n sp o r ta tio n  

C orp ., 185 So. L a S a lle  S t., 
C hicago, III.

L ev inson  S tee l Co.,
33 P r id e  S t..  P it tsb u rg h , P a .

BR O A C H IN O  C U T T E R S
E x-C ell-O  C orp ., 1228 O ak m a n  

B lvd ., D e tro it, M ich.
B R O A C H IN G  M A C H IN E S
A m erican  B ro ach  «& M ach ine Co.. 

A nn A rb o r, M ich.
B u lla rd  Co.. T he, B ridgepo rt. Conn.
C inc inna ti M illing M ach ine & 

C in c in n a ti G rin d ers , Inc .,
O ak ley  S ta .,  C inc innati, O.

C olonial B ro ach  Co.,
147 Jo s . C am p au , D e tro it, M ich.

B R U SH E S
F u lle r  B ru sh  Co., T he . In d u s tr ia l  

D lv ., D ep t. 8C, 3582 M ain  S t.. 
H a r tfo rd . Conn.

B R U SH E S  ( In d u s tr ia l)
F u lle r  B ru sh  Co., The,

In d u s tr ia l  D lv ., D ep t. 8C,
3582 M ain  S t.,  H a r tfo rd , Conn.

B R U SH E S  (S tee lg r ip t)
F u lle r  B ru sh  C o., T he,

In d u s tr ia l  D lv ., D ep t. 8C,
3582 M ain  S t. ,  H a r tfo rd , Conn.

B U C K E T S  (C lam  Shell, D rag lin e  
G rab , S ing lo  L ine)

A tla s  C a r  & M fg . C o., The.
1140 Iv an h o e  R d ., C leveland . O. 

B law -K nox  Co., B law nox , P a . 
C u D en -F ries te d t C o., 1308 So.

K ilb o u rn  S t., C h icago , 111. 
H a rn is c h fe g e r  C o rp ., 4411 W . N a ­

tio n a l A ve., M ilw aukee, W is. 
I n d u s tr ia l  B ro w n h o ls t C orp .,

B ay  C ity . M ich.
W ellm an  E n g in ee rin g  Co., T he.

7016 C e n tra l  A ve., C leveland , O.
B U C K E T S  (S ing le  H ook , A u to m a tic  

D um p , A u to m a tic  S ing le  L ine) 
B roslu s , E d g a r  E .. In c ., S h a rp s -  

bu rg  B ran c h , P ittsb u rg h , P a . 
W 'ellm an E n g in ee rin g  C o., T he,

7016 C e n tra l A ve., C leveland , O.
B U IL D IN G S  (S te e l)— See 

B R ID G E S , B U IL D IN G S , E T C .
B U L L D O Z E R S
B e a tty  M ach ine  «fe M fg. Co., 

H am m o n d , In d .
H an n ifin  M fg. C o., 621-631 So.

K o lm a r A ve., C hicago, 111. 
L o g em an n  B ro th e rs  Co.,

3126 B u rle ig h  S t..  M ilw aukee.
W is.

B U R N E R S  (A ce ty len e )— See 
T O R C H E S  A N D  B U R N E R S

B U R N E R S  (A u to m a tic )
K em p, C. M ., M fg. Co..

405 E . O live r S t..  B a ltim o re , Md. 
N o rth  A m erican  M fg. C o., The, 

2910 E. 7 5 th  S t..  C leveland . O. 
P e n n sy lv a n ia  I n d u s tr ia l  E n g in eers . 

2413 W . M agno lia  S t..
P ittsb u rg h , P a .

S u rfa c e  C om bustion  C orp ..
2375 D o rr  S t..  T oledo, O.

W ean  E n g in e e r in g  Co., W a rre n , O. 
W ilson , Lee. E n g in ee rin g  Co.,

1370 B lo u n t S t.,  C leveland . O.
B U R N E R S  (F u e l, O il, Gan. 

C om bination )
A m erican  G as F u rn a c e  Co., 

E liza b e th . N. J .
B abcock  & W ilcox Co.. The.

R e fra c to r ie s  D lv ., 85 L ib e r ty  S t . , 
N ew  Y ork  C ity .

H a g a n , Geo. J . .  C o., 2400 E . C a r ­
so n  S t.,  P it t s b u rg h . P a .

N o r th  A m erican  M fg. C o.. T he,
2901 E . 7 5 th  S t.,  C leveland . O. 

P en n sy lv a n ia  In d u s tr ia l  E n g in eers . 
2413 W . M agno lia  S t..
P it t s b u rg h . P a .

S te w a r t  F u rn a c e  D lv ., C hicago 
F lex ib le  S h a f t  C o., D ep t. 112, 
5600 R oosevelt R d .. C h icago , 111. 

S u rfa c e  C o m b u stio n  C orp .,
2375 D o rr  S t., T oledo, O.

W ean  E n g in e e r in g  Co., W a rre n , O. 
W ilson , Lee, E n g in e e r in g  Co..

1370 B lo u n t S t.,  C leveland . O.
B U SH IN G S  (B ronze)
A m nco M eta l, In c ., D ep t. S-77,

3830 W . B u rn h a m  S t..
M ilw aukee, W is.

C ad m an , A. W ., M fg. Co.,
2816 S m a llm a n  S t..
P ittsb u rg h , P a .

Jo h n so n  B ro n ze  Co..
550 So. M ill S t. .  N ew  C astle . P a . 

L aw ren ce  C opper & B ronze .
B essem er B ldg ., P ittsb u rg h , P a . 

N a tio n a l B e a rin g  M e ta ls  C orp .,
928 S ho re  A ve.. P it t s b u rg h , P a . 

S h en an g o -P en n  M old Co., D over. O. 
S um et C o rp o ra tio n ,

1553 F illm o re  A ve.. B uffalo . N . Y.
B U SH IN G S (J ig )
E x-C ell-O  C orp .. 1228 O ak m a n  

B lvd .. D e tro it, M ich.
B U SH IN G S (O llless)
R hoades, R . W ., M e ta lin e  Co..

P . O. Box 1, L ong  I s la n d  C ity , 
N . Y.

B Y -PR O D U C T P L A N T S
K oppers Co.. E n g in ee rin g  a n d  C on­

s tru c t io n  D iv ., 901 K oppers 
B ldg ., P it tsb u rg h . P a .

CA DM IU M
U dyllte  C orn .. T he . 1651 E. G ran d  

B lvd ., D e tro it, M ich.
C A DM IU M  P L A T IN G  P R O C E S S  
U dy llte  C orp .. T he. 1651 E. G ran d  

B lvd ., D e tro it, M ich.
CA ISSO N S (P n e u m a tic )
D ra v o  C orp ., (C o n tra c tin g  D iv .) , 

N ev ille  Is lan d , P itt s b u rg h , P a .
CA LCIU M  M E T A L  A N D  A LLO Y S 
E lec tro  M e ta llu rg ica l C o.,

30 E . 42nd S t., N ew  Y ork  C ity.
C A P S C R E W S — See SC R E W S  

(C a p , S e t, S a fe ty -S e t)
CA R D U M P E R S
In d u s tr ia l  B ro w n h o is t C orp .,

B ay  C ity , M ien.

C A R  P U L L E R S  a n d  S P O T T E R S
A m erican  E n g in ee rin g  Co.,

2484 A ram in g o  A ve.,
P h ila d e lp h ia , P a .

C u lle n -F rie s te d t Co., 1308 So. 
K ilb o u rn  S t.,  C h icago , 111.

L in k -B e lt Co.. 2410 W . 18th  S t.. 
C h icago , 111.

C A R B ID E
L in d e  A ir P ro d u c ts  Co., T he,

30 E . 42nd S t..  N ew  Y ork C ity .
N a tio n a l C a rb id e  C orp .,

60 E . 42nd S t.,  N ew  Y ork  C ity .

C A R S (C h a rg in g )
A tla s  C a r  & M fg. Co., The,

1140 Iv an h o e  R d ., C leveland , O.
C arn e g ie -Ill in o is  S tee l C orp ., 

P ittsb u rg h -C h ic a g o .
C o n tin en ta l R oll «fe S tee l F d ry . Co., 

E. C h icago , In d .
M organ  E n g in ee rin g  C o., T he, 

A lliance , O.

CA RS (C in d e r P o t)
P re sse d  S tee l C a r  C o., (K oppel 

D iv .)  K oppers  B ldg .,
P ittsb u rg h , P a .

CA R S (D um p)
A tla s  C a r  & M fg. C o.. T he,

1140 Iv an h o e  R d ., C leveland , O.
P re sse d  S tee l C a r  Co., (K oppel 

D iv .)  K oppers  B ldg .,
P ittsb u rg h , P a .

CA RS ( In d u s tr ia l  a n d  M ining)
A tla s  C a r  & M fg. Co., T he,

1140 Iv an h o e  R d ., C leveland , O.
B eth leh em  S tee l Co..

B eth lehem , P a .
C arn e g le -Illln o is  S tee l C orp ., 

P ittsb u rg h -C h ic a g o .
P re sse d  S tee l C a r  Co.. (K oppel 

D lv .)  K o p p ers  B ldg .,
P itt s b u rg h , P a .

CA RS (S cale)
A tla s  C a r  & M fg. Co.. T he ,

1140 Iv a n h o e  R d ., C leveland , O.
C A ST IN G  W A S H E R  E Q U IP M E N T
P a n g b o rn  C orp ., H a g e rs to w n , M d.
C A ST IN G S  (A cid  R es is tin g )
A m pco M eta l, In c ., D ep t. S-77.

3830 W . B u rn h a m  S t.,
M ilw aukee, W is.

C ad m an , A. W .. M fg. Co..
2816 S m a llm a n  S t.,
P it tsb u rg h , P a .

F a r re l-B lrm in g h a m  C o., In c .,
110 M ain  S t.,  A nso n ia , Conn.
322 V u lcan  S t.,  B uffalo . N . Y.

In te rn a t io n a l  N icke l C o., In c ., T he , 
67 W all S t. .  N ew  Y ork  C ity.

N a tio n a l A lloy  S tee l D iv . o f  B law - 
K nox C o., B law nox , P a .

N a tio n a l B e a r in g  M e ta ls  C orp .,
928 S h o re  A ve., P it tsb u rg h , P a .

S h en an g o -P en n  M old Co., D over, O.
C A ST IN G S  (A lloy  Iro n )
N a tio n a l A lloy  S tee l D iv . o f  

B la w -K n o x  C o., Blawm ox, P a .
C A ST IN G S  (A lloy  S tee l)
B abcock  & W ilcox  C o., T he , 

R e fra c to r ie s  D iv ., 85 L ib e r ty  S t., 
N ew  Y ork  C ity .

B e th leh em  S tee l Co.,
B e th lehem , P a .

B ird sb o ro  S tee l F d ry . «fe M ach . Co., 
B ird sb o ro , P a .

C arn e g le -Illln o is  S tee l C orp ., 
P ittsb u rg h -C h ic a g o .

C o n tin en ta l R oll «& S tee l F d ry . C o.. 
E . C h icago , In d .

D am a sc u s  S tee l C a s tin g  Co.,
N ew  B rig h to n , P a .

E le c tro  A lloys C o., The,
E ly r ia , O.

N a tio n a l A lloy  S tee l D iv . o f 
B law '-K nox C o., B law nox , P a .

N a tio n a l-E r ie  C o rp ., E rie , P a .
O hio S tee l F o u n d ry  Co.,

L im a, O .-S p ring fie ld , O.
P itt s b u rg h  R olls, D iv . o f  B law -K nox  

Co.. P it t s b u rg h . P a .
U nion S tee l C a s tin g  D iv. o f  B law - 

K nox  C o., 62nd a n d  B u tle r  S ts .. 
P itt s b u rg h , P a .

U n ited  E n g in ee rin g  «fe F d ry . C o., 
F ir s t  N a tio n a l B a n k  B ldg ., 
P it tsb u rg h , P a .

Y oungstow n  A lloy  C a s tin g  C orp ., 
103 E . In d ia n o la  A ve., 
Y oungstow n , O.

C A ST IN G S  (B ra s s , B ronze ,
C o p p c ï, A lu m in u m )

A m pco M eta l, In c ., D ep t. S-77,
3830 W . B u rn h a m  S t.,
M ilw aukee. W is.

B a r t le t t-H a y w a rd  D iv ., K o p p ers  Co., 
B a ltim o re , Md.

B e th leh e m  S tee l Co.,
B e th lehem , P a .

C ad m an , A. W ., M fg. Co.,
281G S m a llm a n  S t.,
P itt s b u rg h , P a .

L a w ren c e  C opper <& B ronze .
B essem er B ldg ., P it tsb u rg h . P a . 

M o rg an  E n g in ee rin g  C o., T he.
A lliance, O.

N a tio n a l B e a r in g  M eta ls  C orp .,
928 S ho re  A ve., P it tsb u rg h . Pa 

S h en an g o -P en n  M old C o., D over, O. 
S u m e t C o rp o ra tio n ,

1553 F illm o re  A ve., B uffalo . N. Y.

C A ST IN G S  (C o rro sio n  R es is tin g ) 
N a tio n a l A lloy  S tee l D lv . o f 

B law -K n o x  Co., B law nox , P a .

C A ST IN G S  (D ie )— Seo 
D IE  C A ST IN G S

C A ST IN G S  (E le c tr ic  S tee l) 
C arn e g le -Illln o is  S tee l C orp ., 

P ittsb u rg h -C h ic a g o .
C o n tin en ta l R oll «fe S tee l F d ry . Co., 

E. C hicago, Ind .
D am a sc u s  S tee l C a s tin g  Co.,

N ew  B rig h to n , P a . 
F a r re l-B irm ln g h a m  C o., In c .,

110 M ain  S t . ,  A n so n ia , Conn.
322 V u lcan  S t..  B u ffa lo . N . Y. 

N a tio n a l-E r ie  C o rp ., E rie , P a . 
R e a d in g  S tee l C a s tin g  D iv . o f 

A m erican  C hain  & C ab le  Co. 
In c ., R ea d in g , P a .

W est S tee l C a s tin g  Co.,
805 E . 70 th  S t..  C leveland . O. 

Y oungstow n  A lloy  C a s tin g  Corp.. 
103 E . In d ia n o la  A ve., 
Y oungstow n , O.

C A ST IN G S  (G ra y  Iro n , A lloy , or 
S em i-S tee l)

A m erican  E n g in ee rin g  Co.,
2484 A ram in g o  A ve.,
P h ila d e lp h ia , P a . 

B a r t le t t -H a y w a rd  D iv ., K o p ­
p e rs  Co., B a ltim o re , Md. 

B e th leh em  S tee l Co.,
B e th lehem , P a .

B ro w n  «fe B row n. In c .,
456 So. M ain  S t.,  L im a, O. 

C arn e g le -Illln o is  S tee l C orp ., 
P ittsb u rg h -C h ic a g o .

C o lum bia  S tee l Co.,
S a n  F ran c isc o , C alif.

E r ie  F o u n d ry  Co., E rie . P a .
E tn a  M ach ine  Co.. T he ,

3400 M aplew ood A ve., Toledo, 0. 
F a r re l-B lrm in g h a m  C o., Inc .,

110 M ain  S t . .  A nson ia , Conn.
322 V u lcan  S t.. B u ffa lo , N. Y. 

F e r r a c u te  M ach ine  Co.,
B rid g e to n , N . J .

H a g a n , G eo. J . ,  Co., 2400 E.
C a rso n  S t.,  P it t s b u rg h , P a .

H y d e  P a r k  F o u n d ry  & M achine Co- 
H yde P a rk ,  P a .

L in k -B e lt C o.. 300 W . P e rsh in g  Rd..
C h icago , 111.

M idvale  Co., T he,
N Icetow n, P h ila d e lp h ia , P a . 

N a tio n a l R o ll «fe F o u n d ry  Co., The, 
A vonm ore, P a .

O il W ell S u pp ly  C o., D a lla s , Texas. 
S h en an g o -P en n  M old Co., D over, 0. 
W e ste rn  G as D iv ., K oppers  C o- 

F o r t  W ayne, Ind .

C A ST IN G S  (H e a t  R es is tin g )
E le c tro  A lloys C o., T he,

E ly r ia , O.
F a rre l-B lrm in g h a m  C o., Inc .,

110 M ain  S t . ,  A n so n ia , Conn. 
322 V u lca n  S t. .  B uffalo , N. Y. 

N a tio n a l A lloy  S tee l D iv . o f Blaw- 
K nox  C o., Blawm ox, P a . 

S h e n an g o -P en n  M old C o., Dover, O-

C A ST IN G S  (M alleab le )
A m erican  C hain  <& C ab le  Co. Inc..

B rid g e p o rt, Conn.
L a k e  C ity  M a lleab le  Co.,

5026 L a k e s id e  A ve., C leveland, 0- 
L in k -B e lt Co., 220 S. B elm ont Ave.. 

In d ia n a p o lis , Ind .
C A ST IN G S  (M an g an ese  S tee l) 
D a m a sc u s  S tee l C a s tin g  C o - 

N ew  B rig h to n , P a .

C A ST IN G S  ( 8 tee l)
(•A lso  S ta in le s s )
•A lleg h en y  L u d lu m  S tee l C o rp - 

D ep t. T-125,
O liv e r B ld g ., P it t s b u rg h , Pa. 

B e th leh e m  S tee l Co.,
B e th lehm , P a . _

B ird sb o ro  S te l F d ry . «& M ach. Co.* 
B ird sb o ro , P a .

C a rn e g ie -Ill in o is  S tee l C orp ., 
P ittsb u rg h -C h ic a g o .

C o lum bia  S tee l Co..
S a n  F ra n c isc o , C alif.

C o n tin en ta l R oll & S tee l F dry . Co., 
E . C h icago , In d .

D a m a sc u s  S tee l C a s tin g  C o- 
N ew  B rig h to n , P a . 

F a r re l-B lrm in g h a m  Co., Inc .,
110 M ain  S t..  A nson ia . Conn.
322 V ulcan  S t. ,  B uffalo . N. V.
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W H E R E . T O - B U y
C A ST IN G S (S te e l)—C on.
F e r ra c u te  M ach ine C o- 
B ridge ton , N. J .
M ack in to sh -H em ph il! Co., 9 th  and  

B in g h am  S ts ., P ittsb u rg h . P a . 
M esta  M achine Co., P . O. Box 

1466. P ittsb u rg h , P a .
•M idvale  Co., The,

N icetow n, P h ila d e lp h ia , P a . 
N a tio n a l-E rie  C orp ., E rie , P a . 
N a tio n a l Roll & F o u n d ry  Co., The, 

A vonm ore, P a .
O hio S tee l F d ry . C o - 

L im a, O .-Springfield . O.
Oil W ell S upp ly  Co., D a llas , T exas, 
P ittsb u rg h  R olls D iv. o f B law -K nox  

Co., P ittsb u rg h , P a .
S ta n d a rd  S tee l W orks Div. o f B a ld ­

w in L ocom otive W orks, T he 
P a  schall P . O .. P h ilad e lp h ia . P a . 

S tee l F o u n d e rs ’ Socie ty  o f A m erica, 
920 M idland B ld g -  C leveland , O. 

S tro n g  S tee l F d ry . Co., H e rle l & 
N orris  A ve., B uffalo , N . Y. 

T ennessee  Coal, Iro n  & R ailro ad  
Co.. B rovvn-M arx B ld g -  
B lrm in g h am , A la.

U nion S tee l C as tin g  D lv. o f B law - 
K nox Co., 62nd a n d  E u tle r  S t s -  
P ittsb u rg h , P a .
U nited  E n g ineering  & F d ry . C o - 
F ir s t  N a tio n a l B an k  B ld g -  
P ittsb u rg h , P a .

W estern  G as D lv .. K oppers  C o - 
F o r t W ayne, Ind .

W est S tee l C a s tin g  C o - 
805 E. 70th  S t., C leveland. O. 

Y oungstow n A lloy C as tin g  C o rp -  
103 E. In d ia n o la  A ve., 
Y oungstow n. O.

C A ST IN G S (W ea r R esis ting )
S hen an g o -P en n  M old Co., D over, O.
C A ST IN G S (W orm  an d  G ear 

B ronze)
A m pco M eta l, In c ., D ep t. S-77,

3830 W . B u rn h am  S t -  
M ilw aukee, W is.

C adm an . A. W -  M fg. C o -  
2816 S m allm a n  S t -  
P ittsb u rg h , P a .

N a tio n a l B e a rin g  M eta ls  C o rp - 
928 S hore A v e -  P ittsb u rg h , P a .

C E M E N T  (A cid  P ro o f)
P en n sy lv an ia  S a lt M fg. C o -

D ept. E .. P e n n s a lt C leaner D lv -  
P h ilad e lp h ia , P a .

C E M E N T  (H igh T e m p e ra tu re )
B ay  S ta te  A b rasiv e  P ro d u c ts  C o - 

W est boro, M ass.
C a rb o ru n d u m  Co.. The,

P e r th  A m boy. N. J .
E a « le -P ich e r  L ead Co., The, 

C inc innati. O.
Joh n s-M an v llle  C orp ., 22 E. 40th  S t -  

N ew  Y ork C ity.
N o rton  C om pany, W o rcester. M ass. 
Q uigley C om pany, 56 W . 45th  S t -  

New Y ork City.
C E M E N T  (H igh T e m p era tu re  H y­

d rau lic )
A tla s  L um nR c C em ent Co..

D ent. S-15, C h rysler B ld g -  
N ew  Y o ik  C ity.

C E N T R A L  STA T IO N  E Q U IP M E N T  
W e stlnghouse  E lec tric  & M fg. C o - 

D ept. 7-N , E a s t P ittsb u rg h , P a .
C H A IN  (C onveyor an d  E lev a to r)  
L ink -B elt Co.. 220 S. B elm ont A v e -  

In d la n ap o lis , Ind .
C H A IN  (D raw  B ench)
L ink -B elt Co.. 220 S. B elm ont A ve.. 

In d ia n ap o lis , Ind .
C H A IN  (M alleab le )
L a k e  C ity  M alleab le  Co..

5026 L ak esid e  A ve., C leveland . O. 
L ink -B elt Co.. 220 S. B elm ont A v e -  

Ind ian ap o lis , Ind .
C H A IN  (P o w er T ra n sm iss io n ) 
L ink -B elt Co., 220 S. B elm ont A v e -  

In d ia n ap o lis , Ind .
C H A IN  (R o ller)
L ink -B elt Co.. 220 S. B elm ont A v e -  

In d ia n ap o lis , Ind .
C H A IN  (S ling)
A m erican  C hain  & C ab le Co. I n c -  

B ridgepo rt, Conn.
C H A IN  (S p ro ck e t)
L in k -B elt Co.. 220 S. B elm ont A ve., 

In d ia n ap o lis , Ind .
C H A IN  (S tee l-F in ish ed  R oller)
L ink -B elt Co., 220 S. B elm ont A ve., 

In d la n ap o lls , Ind .
C H A IN  (W elded o r  W eldless)
A m erican  C hain  & C ab le Co. Inc.

B ridgepo rt, Conn.
C H A R G IN G  M A C H IN E S  (C upola) 
A tla s  C a r & M fg. Co.. The.

1140 Iv an h o e  R d ., C leveland. O. 
M organ  E ng in eerin g  Co., The, 

A lliance, O.

C H A RG IN G  M A C H IN ES (Open 
H e a rth )

M organ E n g ineering  Co., The,
A lllnce, O.

W ellm an E ng in eerin g  Co., The,
7016 C en tra l A ve., C leveland, O.

C H A R G IN G  M A C H IN ES A N D  
M A N IP U L A T O R S  (A utofloor 
T ype)

B roslus, E d g a r  E -  In c ., S h arp s- 
b u rg  B ran ch , P ittsb u rg h , P a .

C H E C K E R  B R IC K
L o ftu s  E ng in eerin g  C o rp - 

O liver B ld g -  P ittsb u rg h , P a .

C H EC K S (M eta l)
C unn ingham , M. E -  C o - 

172 E . C arson  S t., P ittsb u rg h , P a .

C H EM IC A L S ( In d u s tr ia l)
A m erican  S o lder & F lu x  C o - 

2153 E. N o rris  S t -  
P h ilad e lp h ia , P a .

C H ISE L S  (C hipp ing)
S tee l C onversion & Supp ly  C o - 

P . O. Box 537 (C as tle  S hannon ), 
P ittsb u rg h , P a .

C H R O M E O R E
S am uel, F ra n k . & Co., In c .,

H a rn s o n  B ld g -  P h ilade lph ia , P a .
CH RO M IU M  M E T A L  AND 

ALLOYS 
E lec tro  M eta llu rg ica l Co.,

30 E. 42nd S t -  N ew  Y ork City.
CH ROM IU M  P L A T IN G  PR O C E SS 
U nited C hrom ium , In c -  

51 E. 42nd S t.. N ew  Y ork City.
CH UCK  O P E R A T IN G  C Y L IN D E R S  
A irg rip  C huck D iv ., A nker-H o lth  

M fg. Co., P o rt H uron , M ich.
CH U CK IN G  M A C H IN ES (M ultip le  

Spindle)
N a tio n a l A cm e Co.. T he, 170 E. 

131st S t., C leveland, O.
CHUCKS (A u to m a tic  C losing) 
A irg rip  C huck D iv ., A nker-H o lth  

M fg. Co., P o r t H uron . M ich. 
T om kins-Johnson  Co.. The,

611 N. M echanic S t.,
Jack so n , M ich.

CLA M PS (D rop  F orged)
W illiam s, J . H -  & Co.,

400 V ulcan  S t., B uffalo , N . Y.
C L E A N IN G  S P E C IA L T IE S  
A m erican  C hem ical P a in t C o - 

D ep t. 310, A m bler. P a . 
P en n sy lv an ia  S a lt M fg. C o -  

D ept. E . P en n sa lt C leaner D iv -  
P h ilade lph la , P a .

C LU TC H ES (F ric tio n )
Jones , W . A. F d ry . & M ach. Co., 

4437 R oosevelt R d -  C hicago. Ill
C LU TC H ES (M agnetic)
C u tle r-H am m er, In c ., 1211 S t. P au l 

A ve., M ilw aukee, W is.
D ings M agnetic  S e p a ra to r  Co..

663 S m ith  S t -  M ilw aukee, W is.
COAL OR COKE 
A lan  Wood S tee l C o - 

C onshohocken, P a . 
C arneg ie-Illino is  S tee l C orp ..

P ittsb u rg h -C h icag o . 
C leveland-C liffs Iro n  Co., U nion 

C om m erce B ld g -  C leveland, O. 
C olum bia S tee l Co.,

S an  F ranc isco , C alif.
H a n n a  F u rn a c e  C orp .. The,

E corse, D e tro it, M ich.
K oppers Co., G as & Coke D lv -  

300 K oppers B ld g -  
P ittsb u rg h , P a .

K oppers C oal Co.. 300 K oppers 
B ldg ., P ittsb u rg h . P a .

N ew  E ng land  C oal & Coke C o -  
B oston, M ass.

S henango  F u rn a c e  Co..
O liver B ld g -  P ittsb u rg h , P a . 

S nyder, W . P .,  & Co.,
O liver B ldg .. P ittsb u rg h . P a . 

T ennessee  Coal. Iron  & R ailro ad  
Co., Brovvn-M arx B ld g -  
B lrm ingham , A la.

W iem an  & W ard  Co., The.
O liver B ldg .. P ittsb u rg h , P a . 

Y oungstow n S heet & T u b e  Co., The. 
Y oungstow n, O.

COAL, CO KE, O R E  AND ASH 
H A N D L IN G  M A C H IN E R Y

A tla s  C a r  & M fg. C o -  The,
1140 Iv an h o e  R d -  C leveland, O. 

H ag an , Geo. J -  Co., 2400 E.
C arson  S t.. P ittsb u rg h , P a . 

In d u s tr ia l  B ro w n h o is t C o rp -  
B ay  C ity. M ich.

Ju ly  7,1941

O R D E R  N O W

1941 EDITION

Directory of Iron 
and Steel Plants

J u s t  P u b lish e d
•  A complete list of companies and officials operat­
ing blast furnaces, steel plants, rolling mills, coke 
plants, structural steel, iron, boiler, tank and allied 
industries, in the United States and Canada, 
arranged geographically and alphabetically.

A description of plant equipment, products 
manufactured, capacity, capitalization and other 
value information is given concerning each com­
pany and its subsidiaries.

It gives you just the information you want 
about your prospective customers and should be in 
the sales department of every manufacturer selling 
to any of these fields.

P r ice  510.00 P o s tp a id

THE PENTON PUBLISHING COMPANY
B o o k  D e p a r tm e n t

P e n to n  B u ild ing  C leveland, O hio
370-S



>> » » W H E R E - T O - B U y « « «
CO AL, CO K E, O R E , A SH  

H A N D L IN G  M ACH Y .— Con. 
K oppers  Co.. E n g in ee rin g  & C on­

s tru c t io n  D iv ., 901 K oppers 
B ldg ., P ittsb u rg h , P a . 

K o p p ers -R h eo lav eu r Co.. 300 K op­
pers  B ldg ., P it tsb u rg h , P a . 

L in k -B elt Co., 300 W . P e rsh in g  R d .. 
C hicago, 111.

CO KE— See CO AL OR COKE

CO KE O V E N  M A C H IN E R Y  
A tla s  C a r  & M fg. Co., The,

1140 Iv an h o e  R d ., C leveland . O. 
M organ  E ng in eerin g  Co., T he, 

A lliance, O.

CO K E O V EN S (B y -P ro d u c t)
K oppers  Co.. E n g in ee rin g  a n d  C on­

s tru c t io n  D iv ., 100 K oppers  B ldg ., 
P it tsb u rg h , P a .

CO LU M BIU M
E lec tro  M e ta llu rg ica l Co..

30 E. 42nd S t..  N ew  Y ork C ity .

CO M BU STIO N  B U L B S
N o rto n  C om pany , W orceste r, M ass.

CO M BU STIO N  CO NTROLS
H ay s C orp ., T he , 960 E ig h th  A ve..

M ich igan  C ity . Ind .
M organ  C o n s tru c tio n  C o - 

W orcester, M ass.
N o rto n  C om pany , W orceste r, M ass.

C O M PA RA TO RS (O p tica l)
Jo n es  & L am so n  M ach ine  Co., 

S pringfie ld , V t.

C O M PEN SA T O R S ( A u to m a tic )  
E lec tric  C o n tro lle r  «fe M fg. Co.. The. 

2670 E . 79 th  S t -  C leveland , O.

C O M PRESSO RS (A ir)
A llis-C ha lm ers  M fg. C o - 

M lhvaukee, W is.
C u rtis  P n eu m a tic  M ach inery  C o - 

1996 K lenlen  A v e -  S t. L ouis, Mo. 
G enera l E lec tric  Co..

S chenectady , N . Y.

C O N C R E T E  (H e a t R e s is ta n t)
A tla s  L u m n ite  C em ent Co.,

D ept. S-15, C h ry s le r B ldg.,
Nevv Y ork  City.

C O N C R E T E  R E IN F O R C IN G  B A R S 
— See B A R S (C oncreto  
R e in fo rc ing )

C O N D E N S E R S  (S u rfa c e ,
B aro m etric , M u lti-Je t)

A llis-C ha lm ers  M fg . C o -  
M ilw aukee. W is.

W este rn  G as D iv ., K oppers 
Co., F o r t  W ayne, Ind .

C O N D U ITS (E lec tric )
Y oungstow n S h ee t & T u b e  Co., T he, 

Y oungstow n, O.
CO N D U ITS (P re s su re -T re a te d  

W ood)
W ood P re se rv in g  C orp ., The.

300 K oppers B ldg .,
P ittsb u rg h , P a .

C O N N E C T IN G  R O D S 
B ay  C ity  F o rg e  Co.. W . 19th  an d  

C ra n b e rry  S ts ., E rie , P a . 
H ep p en s ta il Co., 47 th  & H atfie ld  

S ts ., P it tsb u rg h , P a .
M es ta  M ach ine Co., P . O. Box 1466, 

P ittsb u rg h , P a .
N a tio n a l F o rg e  «fe O rd n an ce  C o - 

•Irvine, W a rre n  Co., P a .
S ta n d a rd  S tee l W o rk s D iv. o f T he 

B aldw in  L ocom otive W orks, 
P h ila d e lp h ia , P a .

CO N TR A C TO R S— Sen E N G IN  E E R S  
A N D  CO N TRA CTO RS

C O N TRO L SY STEM S (A u to m a tic )  
B ris to l Co., T he. 112 B ris to l R d ..

W a te rb u ry , C onn.
B row n In s tru m e n t D lv . o f M in- 

neapo lis-H oneyw ell R e g u la to r  C o -  
4462 W ayne  A ve.,
P h ila d e lp h la , P a .

F ox b o ro  Co., T he, 118 N eponset 
A ve., F oxbo ro , M ass.

L eeds & N o rth ru p  Co., 4957 S ten ton  
A ve., P h ila d e lp h ia , P a .

C O N T R O L L E R S  (E lec tric )  
A llen -B rad ley  Co., 1320 S c  Second 

S t.,  M ilw aukee, W is.
C la rk  C o n tro lle r  Co., The,

1146 E . 152nd S t.. C levelanu . O. 
C u tle r-H am m er, In c ., 1211 S t. P a u l 

A v e -  M ilw aukee, W is.
E lec tric  C o n tro lle r  & M fg. C o., T he .

2670 E . 79 th  S t., C leveland . O. 
G en e ra l E lec tric  Co..

S chenectady , N . Y.
C O N TRO LS (C o m b u stio n )— See 

CO M BU STIO N  CO N TRO LS
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C O N T R O L S (T e m p e ra tu re )
B ris to l C o., T he. 112 B ris to l R d ..

W a tc rb u ry , Conn.
B row n I n s tru m e n t D iv . o f  M inne- 

apo lis-H oneyw ell R e g u la to r  Co.. 
4462 W ayne  A ve.,
P h ila d e lp h ia , P a .

F ox b o ro  C o., T he , 118 N eponset 
A ve., F oxbo ro , M ass.

L eeds <fe N o r th ru p  Co., 4957 S te n ­
ton  A ve., P h ila d e lp h ia , P a .

CO N V EY O R  B E L T S  (H igh  an d  
L ow  T e m p e ra tu re )

W ickw ire  S p en ce r S tee l C o -  
500 F if th  A v e -  N ew  Y ork C ity.

C O N V EY O R B E L T S  (W ire)
C yclone F en c e  C o - W a u k eg an , 111. 
W ickw ire  S p en ce r S tee l Co..

500 F if th  A v e -  N ew  Y ork  C ity.
CO N V EY O RS (A p ro n )
L in k -B e lt C o., 300 W . P e rsh in g  

R oad , C h icago , 111.
M athew 's C onveyer Co., 142 T e n th  

S t., E lhvood  C ity . P a .
CO N V EY O RS (C h a in ) 
C arn e g ie -Illin o is  S tee l C orp ..

P ittsb u rg h -C h icag o .
L in k -B e lt C o., 300 W . P e rsh in g  R d -  

C h icago , 111.
M ath ew s C onveyer Co.. 142 T en th  

S t.,  E lhvood  C ity , P a .
C O N V EY O RS (E le v a tin g )
L in k -B e lt Co., 300 W . P e rsh in g  

R oad , C h icago , 111.
M athew 's C onveyer C o.. 142 T en th  

S t., E lhvood C ity , P a .
CO N V EY O RS (O v erh ead  T ro lley ) 
A m erican  M onoR ail C o.. T he ,

13102 A th en s  A v e -  C leveland , O. 
C leveland  T r a m ra l l  D iv . o f th e  

C leveland  C ra n e  «fe E n g in eerin g  
Co., 1125 E . 283rd  S t -  
W ickliffe , O.

L in k -B e lt Co., 300 W . P e rsh in g  
R oad , C hicago, 111.

R ea d in g  C hain  & B lock  C orp .,
D ep t. 36, R ea d in g , P a .

CO N V EY O RS (R o lle r— P ow er 
an d  G rav ity )

M athew s C onveyer C o - 
142 T e n th  S t., E lhvood  C ity , P a .

CO N V EY O RS (V ib ra to ry )
A jax  F lex ib le  C oup ling  Co..

4 E n g lish  S t.,  W estfield . N. Y.
C O P P E R  (P hosp lio rlzed )
N a tio n a l B ea r in g  M e ta ls  C orp ..

928 S h o re  A ve., P i t t s b u rg h . P a . 
R eve re  C opper & B ra s s , In c .,

230 P a r k  A ve., New ' Y ork  C ity.
C O P P E R IN G  CO M PO UN D
A m erican  C h em ica l P a in t  C o -  

D ep t. 310, A m bler, P a .
C O R R E S P O N D E N C E  C O U R SES 
In te rn a tio n a l C o rrespondence  

Schools, B ox  9374-B , S c ran to n , P a .
C O T T E R  P IN S
A m erican  C h a in  «fe C ab le  Co., Inc ..

Y ork , P a .
H ln d ley  M fg. Co., V alley  F a lls , R . I. 
H u b b a rd , M. D -  S p rin g  C o -  

432 C en tra l A v e -  P o n tia c , M ich. 
L am so n  & S essions C o., T he,

1971 W . 8 5 th  S t. ,  C leveland . O.
C O U N T E R B O R E S  
E x-C ell-O  C orp ., 1228 O ak m a n  

B lvd ., D e tro it, M ich.
CO U P L IN G S  (F lex ib le )
A ja x  F lex ib le  C oup ling  Co.,

4 E ng lish  S t.,  W estfield , N . Y. 
A m erican  F lex ib le  C oup ling  C o -  

18 th  & P it t s b u rg h  A ves.,
E r ie , P a .

B a r t le t t-H a y w a rd  D iv ., K oppers  
Co., B a ltim o re , Md.

C la rk  C o n tro lle r  C o., T he,
1146 E. 152nd S t.,  C leveland, O. 

E lec tric  C o n tro lle r  & M fg. Co., T he, 
2670 E. 79 th  S t -  C leveland . O. 

F a rre l-B lrm in g h a m  C o., I n c -  
110 M ain  S t.. A n so n ia , Conn.
322 V u lca n  S t -  B uffalo , N . Y. 

G en e ra l E lec tric  Co.,
S ch en ec tad y , N . Y.

H o rsb u rg h  & S co tt Co., The,
5112 H am ilto n  A ve., C leveland , O. 

Ja m e s , D . O -  M fg. Co.,
1120 W . M onroe S t.. C h icago , 111. 

L in k -B e lt C o., 220 S. B elm on t A ve., 
In d ia n ap o lis , In d .

Lovejoy  F lex ib le  C oupling  C o - 
4973 W . L a k e  S t.,  C h icago , 111. 

N icholson. W . H -  & C o -
177 O regon  S t., W ilk es-B a rre , P a . 

Poo le F dy . & M ach. Co..
W oodberry  S t., B a ltim o re , M d. 

W ald ron . Jo h n , C o rp -  
N ew  B ru n sw ick , N . J .

C O U PLIN G S (P ip e )
B eth lehem  S tee l C o - 

B eth lehem , P a .

N a tio n a l T u b e  Co.,
F r ic k  B ld g ., P it tsb u rg h , P a .

Oil W ell S u pp ly  Co., D a lla s , T e x as .
R epub lic  S tee l C orp ., D ep t. ST, 

C leveland , O.
Y oungstow n  S h ee t «fe T u b e  Co., T he, 

Y oungstow n, O.

C R A N E S , B R ID G E  (O ro a n d  
C oal H an d lin g )

D ra v o  C orp. (E n g in e e r in g  W o rk s 
D iv .) ,  N ev ille  Is lan d ,
P itt s b u rg h , P a .

In d u s tr ia l  B ro w n h o is t C orp .,
B ay  C ity , M ich.

C R A N E S  (C h a rg in g )
H a rn is c h fe g e r  C o rp ., 4411 W . N a ­

tio n a l A ve., M ilw aukee, W is.
M o rg an  E n g in ee rin g  Co., T he, 

A lliance , O.
S h ep a rd  N iles C ra n e  & H o is t C o rp -  

358 S ch u y le r A ve.,
M on tou r F a lls ,  N. Y.

C R A N E S  (C ra w le r , E re c tio n )
H a rn is c h fe g e r  C orp ., 4411 W . N a ­

tio n a l A ve., M ilw aukee, W is.
In d u s tr ia l  B ro w n h o is t C orp .,

B ay  C ity , M ich.
N o rth w e s t E n g in ee rin g  Co.,

28 E. J a c k s o n  B lv d .,
C h icago , 111.

O hio L ocom otive  C ran e  C o - 
B ucy rus , O.

C R A N E S  (E le c tr ic )
A m erican  M onoR ail Co., The,

13102 A th en s  A ve., C leveland , O.
C leveland  C ra n e  «fe E n g in ee rin g  C o -  

1125 E . 283rd S t. .  W ickllffe , O.
H a rn is c h fe g e r  C o rp ., 4411 W . N a ­

tio n a l A ve., M ilw aukee, W is.
M o rg an  E n g in e e r in g  C o., T he, 

A lliance , O.
R ea d in g  C h a in  «fe B lock C orp .,

D ep t. 36, R ea d in g , P a .
S h aw -B o x  C ra n e  «fe H o ls t D iv -  

M ann ing , M axw ell & M oore, I n c -  
406 B ro ad w ay , M uskegon, 'M ich.

S h ep a rd  N iles C ra n e  *& H o is t C o rp -  
358 S ch u y le r A v e -  
M o n tou r F a lls , N . Y.

Y ale <fe T ow ne M fg. Co..
4530 T a c o n y  S t.,  P h ila d e lp h ia , P a .

C R A N E S  (G a n try )
C leveland  C ra n e  «fe E n g in e e r in g  C o -  

1125 E . 283rd  S t -  W ickliffe . O.
C u lle n -F rie s te d t Co.. 1308 So. 

K ilb o u rn  A v e -  C h icago , 111.
H a rn is c h fe g e r  C o rp ., 4411 W . N a ­

tio n a l A v e -  M ilw aukee, W is.
In d u s tr ia l  B ro w n h o is t C o rp -  

B ay  C ity , M ich.
M o rg an  E n g in ee rin g  Co., T he , 

A lliance, O.
N o rth w e s t E n g in e e r in g  C o - 

28 E . J a c k s o n  B lvd .,
C h icago , 111.

O hio L ocom otive  C ran e  C o - 
B u cy ru s , O.

R e a d in g  C hain  «fe B lock C o rp -  
D ep t. 36, R ea d in g , P a .

S h ep a rd  N iles  C ra n e  & H o is t C o rp -  
358 S ch u y le r A ve.,
M o n to u r F a lls ,  N . Y.

C R A N E S  (G aso lin e  a n d  D iesel)
C u lle n -F rie s te d t Co., 1308 So. 

K ilb o u rn  A ve ., C h icago , 111.
H a rn is c h fe g e r  C o rp ., 4411 W . N a ­

tio n a l A v e -  M ilw aukee, W is.
In d u s tr ia l  B ro w n h o is t C o rp -  

B ay  C ity . M ich.
N o r th w e s t E n g in ee rin g  C o - 

28 E . J a c k s o n  Blvd.-,
C h icago , 111.

O hio L ocom otive  C ra n e  C o - 
B u cy ru s , O.

C R A N E S  (H an d )
A m erican  M onoR ail Co.. T he,

13102 A th en s  A ve., C leveland , O.
C leveland  C ra n e  & E n g in ee rin g  

C o.. 1125 E . 283rd  S t -  
W ickliffe . O.

C leveland  T ra m ra l l  D iv . o f  C leve­
la n d  C ra n e  «fe E n g in ee rin g  C o -  
1125 E . 2S3rd S t..  W ickliffe . O.

C u rtis  P n e u m a tic  M ach in e ry  C o -  
1996 K ien len  A ve., S t. L ouis. Mo.

In d u s tr ia l  B ro w n h o is t C o rp .,
B ay  C ity , M ich.

R e a d in g  C h a in  & B lock  C orp .,
D ep t. 36, R ea d in g . P a .

S h aw -B o x  C ran e  «fe H o is t D iv -  
M ann ing . M axw ell «fe M oore, I n c -  
406 B ro ad w ay , M uskegon , M ich.

S h ep a rd  N iles  C ra n e  «fe H o is t C orp ., 
358 S ch u y le r A v e .,
M o n to u r F a lls , N . Y.

W r ig h t ' M fg . D iv . o f A m erican  
C h a in  «fe C ab le  Co., I n c -  
Y ork , P a .

Y ale  «fe T ow ne M fg. Co.,
4530 T a co n y  S t.,  P h ila d e lp h ia . P a .

C R A N E S  (J ib )
A m erican  M onoR ail Co., T he,

13102 A th en s  A ve., C leveland , O. 
C leveland  T ra m ra l l  D iv . o f  C leve­

land  C ra n e  & E n g in ee rin g  C o- 
1125 E . 283rd S t -  W ickliffe . O. 

H a rn isc h fe g e r  C o rp ., 4411 W . N a­
tio n a l A ve., M ilw aukee, W is. 

In d u s tr ia l  B ro w n h o is t C o rp -  
B ay  C ity , M ich.

M o rg an  E n g in ee rin g  Co., T he , 
A lliance, O.

R ea d in g  C h a in  «fe B lock C orp ., 
D ep t. 36. R ea d in g , P a .

W rig h t M fg. D iv . o f  A m erican  
C hain  «fe C ab le Co. I n c -  
Y ork , P a .

Y ale «& T ow ne  M fg. C o - 
4530 T aco n y  S t., P h ila d e lp h ia , Pa.

C R A N E S  (L ocom otive) 
C u lle n -F rie s te d t Co.. 1308 So.

K ilb o u rn  A ve., C h icago , 111. 
H a rn is c h fe g e r  C o rp ., 4411 \V. N a­

tio n a l A ve., M ilw aukee, W is. 
In d u s tr ia l  B ro w n h o is t C o rp -  

B ay  C ity , M ich.
N o rth w e s t E n g in ee rin g  C o - 

28 E . J a c k s o n  B lv d -  
C hicago, 111.

O hio L ocom otive  C ra n e  Co., 
B u cy ru s , O.

C R A N E S  (M onorail)
A m erican  M onoR ail Co.. The, 

13102 A th en s  A ve., C leveland, 0. 
R e a d in g  C hain  «fe B lock C orp ., 

D ep t. 36. R ea d in g , P a .
S h ep a rd  N iles C ra n e  & H o is t Corp.. 

358 S ch u y le r A v e -  
M o n to u r F a lls , N. Y.

C R A N E S  (T rav e lin g )
R ea d in g  C h a in  «fe B lock C o rp - 

D ep t. 36, R ea d in g , P a .
W rig h t M fg. D iv . o f  A m erican  

C h a in  «fe C ab le  Co., In c .,
Y ork , P a .

C R A N K  S H A F T S
B ay  C ity  F o rg e  C o., W . 19th  and 

C ra n b e rry  S t s -  E rie , P a . 
B e th leh em  S tee l Co.,

B e th lehem , P a .
N a tio n a l F o rg e  & O rd n an ce  Co., 

I rv in e , W a rre n  Co.. P a .
U nion  D ra w n  S tee l D lv . Republic 

S tee l C o rp ., M assillon , O.
C R U SH E R S
A m erican  P u lv e r iz e r  C o -  

1539 M ack lind  A v e -  
S t. L ou is, Mo.

C U SH IO N S (P n e u m a tic )
C leveland  P u n c h  & S h e a r  W orks 

Co.. T he. 3917 S t. C la ir  Ave., 
C leveland , O.

C U T -O F F  M A C H IN E S  (A brasive) 
C ha llenge  M ach in ery  C o - 

G ra n d  H av en , M ich.
C U T T E R S  (D ie  S in k in g  & End 

M illing)
B row n & S h a rp e  M fg . C o -  

P rov idence , R . I.
T o m k in s -Jo h n so n  C o., T he,

611 N. M echan ic  S t -  
J a c k s o n , M ich.

C U T T E R S  (G an g  S lit te r )
C ow les T oo l C o - 

2086 W . 110 th  S t -  C leveland. 0.

C U T T IN G  A N D  W E L D IN G —
See W E L D IN G

C U T T IN G  O IL S — SCO O ILS 
(C u ttin g )

C U T T IN G -O F F  M A C H IN E S  
(R o ta ry )

M otch  «fe M e rry w e a th e r  Machinen 
Co.. P e n to n  B ld g ., Cleveland, 0- 

T a y lo r-W ilso n  M fg. Co.,
15 T h o m so n  A ve.,
M cK ees R o ck s , P a .

C Y L IN D E R S  (A ir o r  H ydraulic) 
A irg r ip  C huck  D iv ., A nker-H olth 

M fg. C o., P o r t  H uron , Mich. 
C u rtis  P n e u m a tic  M ach in ery  Co- 

1996 K ien len  A ve., S t. Louis. Mo. 
H a n n a  E n g in e e r in g  W orks,

1765 E ls to n  A ve.. Chicago. III. 
H an n if in  M fg . C o.. 621-631 So.

K o lm a r A v e -  C h icago . 111. 
T o m k in s -Jo h n so n  Co., The,

611 N . M echan ic  S t -  
Ja c k s o n , M ich.

C Y L IN D E R S  (H y d rau lic )
A m erican  H o llow  B o ring  C o- . 

1054 W . 2 0 th  S t.,  Buffalo, N. *•
C Y L IN D E R S  (P re s su re )
N a tio n a l T u b e  C o.. „

F r ic k  B ld g -  P ittsb u rg h , P a. 
P re s se d  S tee l T a n k  Co.,

1461 So. 66th  S t.,  M ilw aukee. w »

D E G R E A S E R S
P e n n sy lv a n ia  S a l t  M fg. Co.,

D ep t. E , P e n n s a lt  C leaner D b- 
P h ila d e lp h ia , P a .

/ T E * 1



W H E R E - T O - B U y
D IE  BLO CK S
A m erican  S h e a r  K nife Co.,

3rd  & A nn S ts ., H om estead , P a . 
A m oco M eta l. In c ., D ept. S-77,

3830 W . B u rn h am  S t.,
M ilw aukee, W is.

B isse tt S tee l Co., The,
900 E. 67 th  S t. ,  C leveland , O. 

H ep p en sta ll Co., 47 th  a n d  H atfield  
S ts ., P ittsb u rg h , P a .

N a tio n a l F o rge  & O rdnance  Co., 
Irv ine , W arren  Co., P a .

S ta n d a rd  S tee l W orks D iv. o f T he 
B aldw in  L ocom otive W orks, 
P h ila d e lp h ia , P a .

D IE  C E N T E R S  
M cK enna M eta ls  Co.,

200 Lloyd A ve., L a tro b e , P a .
D IE  CU SH IO NS 
D ay to n  R ogers Co., D ept. “ C ,”  

2830-13th A ve., So.,
M inneapolis, M inn.

D IE  H E A D S
Jones & L am son  M achine Co., 

S pringfie ld . Vt.
L an d is  M achine Co.,

W aynesboro , P a.
N a tio n a l A cm e Co., The. 170 E.

131st S t. ,  C leveland, O. 
D IE -S IN K IN G  M A C H IN ES 
C inc inna ti M illing M achine 

an d  C inc inna ti G rinders . Inc ., 
O ak ley  S ta .,  C inc innati. O.

E lm es, C has. F ., E ng ineering  
W orks, 243 N. M organ S t..
C hicago, 111.

D IE S  (C a s t)
F a rre l-B lrm in g h a m  Co., Inc .,

110 M ain  S t.,  A nson ia , Conn.
322 V ulcan  S t..  B uffalo . N. Y. 

D IE S  (P u n ch in g , S tam p in g , 
B lank ing )

C olum bus D ie, Tool & M ach. Co. 
955 C leveland  A ve.,
C olum bus, O.

N ia g a ra  M ach ine & Tool W orks, 
637-697 N o rth la n d  A ve.. Buffalo. 
N. Y.

Zeh & H ah n em an n  Co., 56 A v­
enue A, N ew ark , N . J .

D IE S  (S tee l, E m bossing) 
C unn ingham , M. E ., Co.,

172 E . C arso n  S t., P ittsb u rg h . P a . 
D O L O M ITE— F L U X  AND 

R E F R A C T O R IE S  
B asic  R e fra c to r ie s , In c .,

H a n n a  B ldg ., C leveland, O. 
DOORS & S H U T T E R S  (S tee l, F ire .

an d  R oiling)
K in n ea r M fg. Co.. 1780-1800 F ields 

A ve., C olum bus, O.
D R A F T  G AG ES (In d ic a tin g , 

R ecord ing)
H ay s C orp ., T he, 960 E ig h th  A ve..

M ichigan C ity, Ind .
D R A G L IN E S  (C raw ler)
N o rth w es t E n g ineering  Co.,

28 E . J a c k so n  B lvd.,
C hicago, 111.

D R A W  B E N C H E S  
V au g h n  M ach in ery  Co.,

C u yahoga F a lls , O.
D R IL L  H E A D S  (M ultip le)
Ex-C ell-O  C orp .. 1228 O ak m an  

B lvd ., D e tro it, M ich.
D R IL L  RO DS— See R O D S (D rill) 
D R IL L IN G  M A C H IN ER Y  
B uffa lo  F o rg e  Co., 446 B roadw ay , 

B uffalo , N . Y.
D R IL L IN G  M A C H IN ES (R ad ia l)  
C leveland  P unch  & S h ea r W orks 

Co., T he, 3917 S t. C la ir  A ve., 
C leveland , O.

D R IL L IN G  M A C H IN E S  (V ertica l)  
B ry a n t M ach inery  & E n g ineering  

Co., 400 W. M adison  S t., C hi­
cago , 111.

C leerem an  M achine Tool Co.,
G reen  B ay , W is.

D R IL L S  (T w is t)— See T W IST  
D R IL L S  

D R IV E S  (C ha in )
L in k -B elt Co., 220 S. B elm on t A v e .

In d ia n ap o lis , Ind .
S im onds G ea r & M fg. Co., T he,

25 th  S t., P ittsb u rg h , P a .
D R IV E S  (C ut H erringbone G ear) 
F a rre l-B irm ln g h a m  Co.. Inc .,

110 M ain  S t., A nson ia, Conn.
322 V ulcan! S t., B uffalo , N. Y. 

H o rsb u rg h  &. S co tt Co., The,
5112 H am ilto n  A ve., C leveland , O. 

Lew is F o u n d ry  & M ach ine D iv. of 
B law -K no.': : Co.. P ittsb u rg h , P a . 

M ack in to sh -H em ph ill Co., 9 th  and  
B ingham  S ts ., P ittsb u rg h , P a . 

M esta  M achine Co.,
P. O. Box 1466, P ittsb u rg h , P a . 

U nited  E n g in eerin g  & F d ry . Co., 
F irs t  N a tio n a l B an k  B ldg ., 
P it tsb u rg h , P a .

D R IV E S  (M ultl-V -B elt) 
A llis-C ha lm ers  M fg. Co.,

M ilw aukee, W is.

D R IV E S  (R ec ip ro ca tin g )
A ja x  F lex ib le  C oupling  Co.,

4 E ng lish  S t., W estfield , N. Y.
DRUM S (S tee l)
P re sse d  S tee l T a n k  Co.,

1461 So. 66th  S t., M ilw aukee, W is
D R Y E R S (C om pressed  A ir) 
R uem elin  M fg. Co., 3860 N. P a lm er 

S t., M ilw aukee, W is.
D R Y E R S (R o ta ry )
L in k -B elt Co., 300 W . P ersh in g  

R d ., C hicago, 111.
D U ST A R R E S T IN G  EQ U IPM EN T 
K irk  & B lum  M fg. Co., The,

2838 S prin t; G rove A ve., 
C inc innati, O.

P an g b o rn  C orp ., H ag ers to w n , Md. 
R uem elin  M fg. Co., 3860 N. P a lm . . 

S t., M ilw aukee, W is.
ECO N OM IC S E R V IC E  
B rookm lre  C orp .,

551 F if th  A ve., N ew  Y ork City.
ECO N O M IZERS
b au c o ck  & W ilcox Co., The,

R e frac to r ie s  D iv., 85 L ib e rty  S t.. 
N ew Y ork C ity .

E L E C T R IC  W E L D IN G — See 
W E LD IN G

E L E C T R IC  W IR IN G — See W IR E  
A N D  C A B LE

E L E C T R I CA L E Q U I PM  E N T
A lien -B rad ley  Co., 1320 So. Second 

S t., M ilw aukee, W is. 
A id s-C h a im ers  M fg. Co., 

iviilw aukee, W is.
E lec tric  C o n tro lle r & M fg. Co., The.

2670 E. 79 th  S t., C leveland, O. 
F a irb a n k s , M orse  & Co., D ep t. G75, 

600 S. M ich igan  A ve.,
C hicago, 111.

G enera l E lec tric  Co.,
S chenectady , N . Y.

G ra y b a r  E lec tric  Co., D ept. ST, 
G ra y b a r  B ldg ., N ew  Y ork City.

E L E C T R O D E S  (C arb o n  an d  
G rap h ite )

N a tio n a l C arbon  Co., W . 117th  Si 
a t  M adison  A ve., C leveland, O.

E L E C T R O D E S  (H a rd  S u rfac in g  
W elding)

S toody  Co.,
W hittie r , C alif.

E L E V A T IN G  A N I) CO NV EY IN G  
M ACH IN  ER Y — See CON V EY O RS

E N G IN E E R S  A N D  CONTRACTORS 
A tla s  C ar & M fg. Co., The,

1140 Iv an h o e  R d ., C leveland, O. 
B ra sse r t, H . A ., & Co.,

F ir s t  N a tio n a l B an k  B ldg., 
P ittsb u rg h , P a .

C. II . H u n t, 1213 F ir s t  N a tional 
B an k  B ldg ., P ittsb u rg h , P a . 

M cK ee, A rth u r  G ., & Co.,
2300 C heste r A ve., C leveland, O. 

M organ  E n g ineering  Co., T he, 
A lliance, O.

P en n sy lv an ia  In d u s tr ia l  E ng ineers, 
2413 W. M agno lia  S t.,
P ittsb u rg h , P a .

W ean E n g ineering  Co., W a rre n , O
E N G IN E E R S  (C onsu lting )
B ra sse r t, H . A ., & Co.,

F ir s t  N a tio n a l B an k  B ldg ., 
P ittsb u rg h , P a .

C. H . H u n t, 1213 F ir s t  N a tio n a l 
B an k  B ldg ., P ittsb u rg h , P a . 

K oppers Co., E n g ineering  an d  Cun 
s tru c tio n  D iv ., 901 K oppers B ldg., 
P ittsb u rg h , P a .

L indem uth , Lew is B .,
140 C eda r S t., N ew  Y ork  City. 

L o ftu s  E ng ineering  C orp .,
O liver B ldg., P ittsb u rg h , P a . 

M cKee. A rth u r  G ., & Co.,
2300 C h es te r A ve., C leveland. O. 

W ean  E n g ineering  Co., W a rre n , O.
E N G IN E S  (D iesel)
F a irb a n k s , M orse & Co., D ep t. G75, 

600 So. M ichigan A ve.,
C hicago, 111.

E N G IN E S  (G as, Oil)
F a irb a n k s , M orse & Co., D ep t. G75. 

600 So. M ichigan A ve.,
C hicago, 111.

E N G IN E S  (K erosene)
F a irb a n k s , M orse & Co.. D ep t. G75. 

600 S. M ichigan A ve.,
C hicago, 111.

E N G IN E S  (S team )
O il W’ell Supp ly  Co., D a lla s , T ex as
EX CA VA TO RS
N o rth w es t E n g ineering  Co.,

28 E. J a c k so n  B lvd.,
C hicago, 111.

FA N S (C rane  C ab)
G ra y b a r  E lec tric  Co., D ep t ST.

G ra y b a r  B ldg ., N ew  Y ork  C ity. 
P erk in s . B . F . & Son, Inc .,

H olyoke, M ass.

V5EHRV- P0UJEII  '
1RTERRHTIORH!Ł i

EIGHT
MODELS

12% TO 50 KW.

DIESEL ELECTRIC PLANTS
E L E C T R I C  P O W E R  

A T  L O W  C O S T
FO R A L T E R N A T IN G  

AND D IR E C T  C U R R E N T

-A- If you r e lectric  power costs a re  excessive— or 
i t  If you  need e lectric  pow er, and  power lines are not in sta lled — or 
i t  If you r w ired  power serv ice is not com p lete ly  d ep en d ab le  and  

you  need reserve or stand-by c a p a c ity , then the in sta lla tion  of 
★  R E A D Y - P O W E R  •  IN T E R N A T IO N A L  D iese l E lectric  

Pow er provides the answer to you r problem s and  w ill un­
doubted ly  save  yo u  m oney. V /r ite  o r a sk  fo r  l ite ra tu re .

THE READ Y-PO W ER CO.
3828 GRAND RIVER AVENUE, DETROIT, MICHIGAN

D r o p  I n  f o r  a  r e a l  

MARYLAND WEE K- END!

Plan to stay  a  few  d a y s— m ake you r 

next Ba ltim ore  business trip  a  p leasure  

visit! T he re 's  ever so  much to  see a n d  

d o  in this fam ous o ld  M a ry la n d  city 

a n d  the su rro u n d in g  country-side. Enjoy 

them to the utmost w ith the com forting 

kn ow ledge  that at each d a y 's  end  you  

w ill com e "h o m e "  to a  d e ligh tfu l cuisine, 

a  sou n d  sleep  in one  o f  the most com­

fo rtab le  bed s in M a ry la n d  . . . and  

service that seems to have  been  p lanned  

w ith you  a lone  ¡n m ind!

700 ROOMS FROM S3

L O R D  B A L T I M O R E  H O T E L

B A L T I M O R E ,  M A R Y L A N D
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» .  » W H E R E - T O . B U y  .  .  «
FA N S (E x h a u s t V en tila tin g )
G ra y b a r  E lec tric  Co., D ep t. ST, 

G ra y b a r  B ldg ., N ew  Y ork C ity. 
K irk  & B lum  M fg. Co., The,

2838 S p rin g  G rove A ve.,
C inc in n a ti, O.

FA N S (P o rta b le )
G ra y b a r  E lec tric  Co., D ept. ST.

G ru y b a r  B ldg., N ew  Y ork C ity. 
P e rk in s . B. F ., & Son, In c .,

H olyoke, M ass.
FA N S (W all)
G ra y b a r  E lec tric  Co., D ep t. S T , 

G ra y b a r  B ldg., N ew  Y ork C ity. 
P e rk in s . B. F . & Son, Inc .,

H olyoke, M ass.
F E N C E  (C h a in  L ink)
Cyclone F ence  Co., W a u k eg an , III. 
P a g e  Steel & W ire  D iv. o f  A m eri­

c a n  C hain  & C ab le Co., In c ., 
M onessen, P a .

P ittsb u rg h  S tee l Co.,
1653 G ra n t B ldg ., P it tsb u rg h , P a .

F E N C IN G  (W ire)
A m erican  S tee l & W ire  Co..

R ock e fe lle r B ldg ., C leveland , O. 
B eth lehem  S tee l Co.,

B eth lehem , P a .
C a rneg ie -Illino is  S tee l C orp ..

P ittsb u rg h -C h lcag o .
C olum bia S tee l Co.,

S an  F ran c isco , C alif.
Jo n es  & L au g h lin  S tee l C orp .,

Jo n es  & L augh lin  B ldg .,
P ittsb u rg h , P a .

P ittsb u rg h  S tee l Co.,
1653 G ra n t B ldg ., P it tsb u rg h , P a . 

R oeb ling ’s, J o h n  A ., Sons Co..
T ren to n , N. J .

T en n essee  Coal, Iro n  & R a ilro a d  
Co., B ro w n -M arx  B ldg., 
B irm ingham , A la.

F ER R O A L LO Y  (B riq u e ts )
E lec tro  M eta llu rg ica l Co..

30 E. 42nd S t.. N ew  Y ork  C ity .
FER R O A L LO Y S
C leveland-C liffs  Iro n  C o., T he. 

U nion C om m erce B ldg .,
C leveland, O.

E lec tro  M e ta llu rg ica l Co.,
30 E. 42nd S t., N ew  Y ork  C ity . 

In te rn a tio n a l N ickel Co.. In c ., T he , 
67 W all S t. ,  N ew  Y ork  C ity.

Ohio F e rro -A lloys  C orp .,
C itizens B ldg ., C an to n , O.

F RRRO CH RO M K
E lec tro  M eta llu rg ica l Co.,

30 E. 42nd S t.,  N ew  Y ork C ity . 
O hio F erro -A lloys  C orp .,

C itizens B ldg ., C an to n , O.
S am uel. F ra n k  & Co., Inc .,

H a rr iso n  B ldg .. P h ila d e lp h ia , P a .
FE R R O M A N G A N E SE  
B eth lehem  S tee l Co.,

B eth lehem , P a .
C arn e g ie -Illin o is  S tee l C orp ., 

P ittsb u rg h -C h lcag o .
E lec tro  M e ta llu rg ica l Co.,

30 E. 42nd S t.. N ew  Y ork C ity. 
Jo n es  & L augh lin  S tee l C orp .,

Jo n es  & L au g h lin  B ldg.. 
P ittsb u rg h , P a .

O hio F erro -A lloys  C orp.,
C itizens B ldg ., C an to n , O.

S am uel, F ra n k , & Co.. In c .,
H a rr is o n  B ldg ., P h ila d e lp h ia , Po.

F E R R O P H O S P H O R E S
Snm uei, F ra n k . & Co., Inc .,

H a rr is o n  B ldg ., P h ila d e lp h ia , P a .
F E R R O S IL IC O N
E lec tro  M eta llu rg ica l Co.,

30 E. 42nd S t., N ew  Y ork C ity. 
Ohio F e rro -A lloys  C orp .,

C itizens B ldg ., C an to n , O.
S am uel, F ra n k . & C o., Inc ..

H a rr iso n  B ldg ., P h ila d e lp h ia , P a . 
S o u th e rn  F e rro  A lloys Co..

2108 C h es tn u t S t., C h a ttan o o g a , 
Tenn.

F E R R O  VAN A l) IU  M
E lec tro  M eta llu rg ica l S a le s  C orp ., 

30 E . 42nd S t., N ew  Y ork C ity .
F IL E S  A N D  R A SPS 
S lm onds S aw  & S tee l Co.,

F itc h b u rg , M ass.
F IL T E R  CLO TH  (A sbesto s)
Johns-M anv illo  C orp .,

22 E. 40 th  S t..  N ew  Y ork C ity, 
F IR  E  EXTINC. F IS H  ERS 
K idde, W a lte r , & Co.. In c ..

632 W est S t. ,  B loom field. N . J . 
F IR E  CLAY— Seio R E F R A C T O R IE S  
F IR E  DOORS Jfc S H U T T E R S —See 

DOORS *  S H U T T E R S  
F IT T IN G S  (E le c tr ic  S tee l) 
R e a d in g -P ra tt  & C ady  D iv. o f  

A m erican  C hain  & C ab le  Co., 
In c ., B rid g ep o rt. Conn,

F L A M E  H A R D E N IN G
A ir Reduction« 60 E . 42nd S t.,

N ew  Y ork  C ity.

136

L inde A ir  P ro d u c ts  Co., 30 E . 42nd 
S t.,  N ew  Y ork  C ity.

N a tio n a l-E r ie  C o rp ., E rie , P a .
F L A N G E S  (W elded S tee l)
K in g  F if th  W heel C o., 2915 N o. 

Second S t.,  P h ila d e lp h ia , P a .
F L O O R  R E S U R F A C IN G
F lex ro c k  Co., 2330 M a n n in g  S t., 

P h ila d e lp h ia . P a .
F L O O R IN G  (M onolith ic)
C arey , P h ilip , C o., T he. D ep t. 71, 

L o c k lan d , C in c in n a ti, O.
Jo h n s-M an v illc  C orp .,

22 E. 4 0 th  S t. .  N ew  Y ork  C ity .
F L O O R IN G  (S tee l)
A lan  W ood S tee l Co.,

C onshohocken , P a .
B law -K nox  Co., B law nox , P a .
C arn e g ie -Illin o is  S tee l C orp ., 

P ittsb u rg h -C h ic a g o .
C o lum bia  S tee l Co.,

S a n  F ran c isc o , C alif.
D ra v o  Corp. (M ach in e ry  D iv .) ,

300 P en n  A ve., P ittsb u rg h , P a .
In la n d  S tee l Co.,

38 So. D e a rb o rn  S t . ,  C h icago , 111.
O pen S tee l F lo o rin g  In s ti tu te , In c .. 

D ep t. E -519, A m erican  B an k  
BUlg., P it tsb u rg h , P a .

R epub lic  S tee l C orp .,
D ep t. ST, C leveland , O.

R y erso n , Jo s . T ., & Son, In c .,
16 th  & R ockw ell S ts ., C h icago , 111.

T ri-L o k  C o .. 5515 B u tle r  S t., 
P it t s b u rg h , P a .

F L U E  D U ST  C O N D IT IO N E R S
B roslu s . E d g a r  E .. In c ., S h a rp s b u rg  

B ran c h , P itt s b u rg h , P a .
F L U E  GAS A N A L Y Z E R S
H a y s  C orp .. T he, 960 E ig h th  A ve., 

M ich igan  C ity , Ind .
F L U O R S P A R
S am ue l, F ra n k , & Co., Inc .,

H a rr is o n  B ldg ., P h ila d e lp h ia , P a .
F L U X E S  (S o ld erin g , W elding  & 

T in n in g )
A m erican  C hem ica l P a in t Co.,

D ep t. 310, A m bler, P a .
A m erican  S o ld er & F lu x  Co.,

2153 E . N o rris  S t.,
P h ila d e lp h ia , P a .

K es te r S o lder C o., 4222 W rig h t-  
w ood A ve ., C h icago , 111.

F O R G IN G  B IL L E T S — See B IL L E T S
FC)R G IN G  M A C IIIN E  It Y
E rie  F o u n d ry  Co., E rie , P a .
In d u s tr ia l  B ro w n h o is t C orp .,

B ay  C ity , M ich.
M organ  E n g in ee rin g  Co., The, 

A lliance, O.
N a tio n a l M ach inery  Co., T he,

T iffin , O.
F O R G IN G S  (B ra s s , B ronze ,

C opper)
A m erican  B ra s s  Co., T he,

W a te rb u ry , Conn.
A m pco M eta l, In c ., D ep t. S-77, 

3830 W . B u rn h a m  S t.,
M ilw aukee, W is.

B rid g e p o rt B ra s s  Co.,
B rid g e p o rt, Conn.

F O R G IN G S  (D ro p )
(•A lso  S ta in le ss )

•A tla s  D rop  F o rg e  Co.,
L an sin g . M ich.

•B e th leh em  S tee l C o.,
B eth lehem , P a .

Oil W ell S u pp ly  Co., D a lla s , T e x as .
W illiam s, J . H .. & Co..

400 V u lcan  S t.. B uffalo , N . Y.
F O R G IN G S  (H ollow  B ored)
A m erican  H ollow  B oring  Co.,

1054 W . 20 th  S t. .  E rie , P a .
A tla s  D rop  F o rg e  Co.,

L ansing . M ich.
B ay C ity  F o rg e  Co., W . 19 th  an d  

C ra n b e rry  S ts .,  E rie , P a .
N a tio n a l F o rg e  & O rd n an ce  Co., 

Irv in e , W a rre n  C o., P a .

F O R G IN G S  ( I ro n  a n d  S tee l)
(•A lso  S ta in le s s )

•A tla s  D rop  F o rg e  Co.,
L ansing , M ich.

B ay  C ity  F o rg e  Co.. W . 19 th  and  
C ran b e rry  S ‘.s ., E rie , P a .

B eth lehem  S tee l Co.,
B eth lehem . P a .

C arn eg ie -Illin o is  S tee l C orp ., 
P ittsb u rg h -C h icag o .

C olum bia  S tee l Co..
S an  F ran c isc o , C alif.

H ep p en s ta ll Co..
47th. & H atfie ld  S ts .,
P it tsb u rg h . P a .

M es ta  M ach ine Co..
P . O. Box 1466. P ittsb u rg h . P a .

•M idva le  C o .. T he,
N icetow n. P h ila d e lp h ia . P a .

N a tio n a l F o rg e  & O rd n an ce  Co., 
Irv ine , W a rre n  Cq.. P a .

O il W ell S upp ly  C o., D a lla s . T e x as .

S ta n d a rd  S tee l W o rk s D iv . o f  T he 
B a ld w in  L ocom otive W orks , 
P a sc h a ll P . O ., P h ila d e lp h ia , P a . 

T ennessee  C oal, Iro n  & R a ilro a d  
Co., B ro w n -M a rx  B ldg ., B irm in g ­
h am , A la.

W illiam s, J . H ., & Co.,
400 V u lcan  S t.,  B uffalo , N . Y.

F O R G IN G S  (U p se t)
A tla s  D rop  F o rg e  Co.,

L a n sin g , M ich.
B e th leh em  S tee l Co.,

B eth lehem , P a .
FR O G S A N D  S W IT C H E S  
A tla s  C a r  & M fg. Co., T he,

1140 Iv an h o e  R d ., C leveland , O. 
B e th lehem  S tee l Co.,

B e th lehem , P a .
C arn e g ie -Illin o is  S tee l C orp ., 

P ittsb u rg h -C h ic a g o .
F U R N A C E  IN S U L A T IO N — See 

IN S U L A T IO N
F U R N A C E S  (B la s t)
B ra s s e r t ,  H . A ., & Co.,

F ir s t  N a tio n a l B an k  B ldg ., 
P it tsb u rg h , P a .

M cK ee, A r th u r  G ., & Co.,
2300 C h e s te r  A ve., C leveland , O.

F U R N A C E S  (B raz in g )
H evi D u ty  E lec tric  Co., 4100 W.

H ig h la n d  B lvd ., M ilw aukee, W is. 
U p ton  E lec tric  F u rn a c e  D iv . o f C om ­

m erce  P a t te r n  M ach. & F d ry . Co., 
2213 G ra n d  R iv e r A ve., D e tro it, 
M ich.

F U R N A C E S  (E le c tr ic  H ea tin g )
A ja x  E le c tro th e rm ic  C orp .,

A ja x  P a rk , T re n to n , N. J . 
E lec tric  F u rn a c e  C o., T he,

S alem , O.
G en e ra l E le c tric  Co.,

S ch en e c tad y . N . Y.
H a g a n , Geo. J . ,  Co., 2400 Ë.

C arso n  S t.,  P it t s b u rg h , P a .
H evi D u ty  E lec tric  Co.. 4100 W.

H ig h la n d  B lvd ., M ilw aukee, W is. 
P i t t s b u rg h  L e c tro m e lt F u rn a c e  

C orp .. P . O. B ox 1257,
P ittsb u rg h , P a .

S a lem  E n g in ee rin g  Co.,
714 So. B ro ad w ay , S alem . O. 

W estln g h o u se  E lec tric  & M fg. Co., 
D ep t. 7-N , E a s t  P itt s b u rg h , P a .

F U R N A C E S  (E le c tr ic  M elting)
A ja x  E le c tro th e rm ic  C orp ..

A ja x  P a rk ,  T re n to n , N . J . 
A m erican  B ridge  Co.,

F r ic k  B ldg .. P itt s b u rg h , P a . 
G en era l E lec tric  Co.,

S ch en ec tad y . N . Y.
P it t s b u rg h  L e c tro m e lt F u rn a c e  

C orp ., P . O. B ox 1257,
P ittsb u rg h , P a .

F U R N A C E S  (F o rg in g )
A ja x  E le c tro th e rm ic  C orp .,

A ja x  P a rk , T re n to n , N . J . 
A m sle r-M o rto n  Co., T he,

F u lto n  B ldg ., P it t s b u rg h , P a . 
E lec tric  F u rn a c e  C o., T he,

S alem , O.
H a g a n , Geo. J . ,  Co.,

2400 E . C arso n  S t.,
P ittsb u rg h , P a .

P e n n sy lv a n ia  I n d u s tr ia l  E n g in eers , 
2413 W . M ag n o lia  S t.,
P it tsb u rg h , P a .

S a lem  E n g in ee rin g  Co.,
714 So. B ro ad w ay , S alem , O. 

S te w a r t F u rn a c e  D iv ., C hicago 
F lex ib le  S h a f t  Co.. D ep t. 112, 
5600 R oosevelt R d ., C h icago , III. 

S u rfa c e  C om b u stio n  C orp ..
2375 D o rr  S t.. T oledo, O.

W ilson, Lee, S a le s  C orp .,
1370 B loun t S t. .  C leveland , O.

F U R N A C E S  (G a lv an iz in g )
S a lem  E n g in eerin g  Co.,

714 So. B ro ad w ay , S a lem . O. 
S te w a r t F u rn a c e  D iv ., C hicago 

F lex ib le  S h a f t  C o.. D ep t. 112, 
5600 R oo sev e lt R d ., C h icago , II!. 

W ilson . Lee, S a le s  C orp .,
1370 B lo u n t S t . ,  C leveland . O. 

F U R N A C E S  (G as  o r  O il)
E lec tric  F u rn a c e  C o ., T he,

S alem . O.
H a g a n , Geo. J . .  C o., 2400 E . C a r ­

son  S t..  P it t s b u rg h . P a . 
P e n n s y lv a n ia  In d u s tr ia l  E n g in eers , 

2413 W. M ag n o lia  S t.,
P it tsb u rg h , P a .

S a lem  E n g in ee rin g  Co.,
714 So. B ro ad w ay , S alem . O. 

S te w a r t  F u rn a c e  D iv ., C h icago  
F lex ib le  S h a f t  C o.. D ep t. 112, 
5600 R oosevelt R d ., C h icago , 111. 

S u rfa c e  C om bustion  C orp .,
2375 D o rr  S ti ,  T oledo, O.

W ilson . Lee. S a le s  C orp ..
136S B lo u n t S t.,  C leveland . O. 

F U R N A C E S  (H e a t T re a tin g .
A n n ea lin g , C a rb u rlz ln g , H a rd e n ­
ing , T e m p erin g )

A ja x  E le c tro th e rm ic  C orp ..
A ja x  P a rk , T re n to n , N . J .

A m erican  G as F u rn a c e  Co., 
E liza b e th , N . J .

A m sle r-M o rto n  C o., T he,
F u lto n  B ldg ., P itt s b u rg h , P a . 

C a rb o ru n d u m  C o., T he,
P e r th  A m boy, N . J .

D e sp a tch  O ven Co., 922 N in th  
S t. ,  S .E ., M inneapo lis , M inn. 

E lec tric  F u rn a c e  Co., T he,
S alem , O.

G enera l E lec tric  Co.,
S ch en ec tad y , N. Y.

H a g a n , Geo. J . ,  Co., 2400 E . C a r­
son  S t., P it tsb u rg h , P a .

H ev i D u ty  E lec tric  Co., 4100 W.
H ig h la n d  B lvd ., M ilw aukee, Wis.

A. F . H olden  Co., T he,
200 W in ch es te r A ve.,
N ew  H av en , Conn.

K em p, C. M ., M fg. Co.. 405 E.
O liver S t.,  B a ltim o re , Md.

L eeds & N o rth ru p  Co., 4957 S ten ton  
A ve., P h ila d e lp h ia , P a . 

P e n n sy lv a n ia  I n d u s tr ia l  E ng ineers, 
2413 W . M agno lia  S t.,
P it t s b u rg h , P a .

S a lem  E n g in ee rin g  Co.,
714 So. B ro ad w ay , S alem , O. 

S te w a r t F u rn a c e  D iv ., C h icago  
F lex ib le  S h a f t  Co., D ep t. 112, 
5600 R oosevelt R d ., C h icago , 111. 

S u rfa c e  C om bustion  C orp .,
2375 D o rr  S t.,  T oledo. O.

U p ton  E lec tric  F u rn a c e  D iv . o f  Com ­
m erce  P a t t e r n  M ach. & F d ry . Co.. 
2213 G ran d  R iv e r  A ve., D e tro it, 
M ich.

W ean  E n g in ee rin g  C o., W a rre n , O. 
W e stln g h o u se  E le c tric  & M fg. Co., 

D ep t. 7 -N , E a s t  P itt s b u rg h , P a . 
W ilson , Lee, S a le s  C orp .,

1370 B lo u n t S t. ,  C leveland , O.
F U R N A C E S  (L a b o ra to ry )
A ja x  E le c tro th e rm ic  C orp .,

A ja x  P a r k .  T re n to n , N . J .
H evi D u ty  E le c tric  Co., 4100 W.

H ig h la n d  B lvd ., M ilw aukee, Wis. 
F U R N A C E S  (N o n -F e rro u s  M elting) 
A ja x  E le c tro th e rm ic  C orp .,

A ja x  P a rk , T re n to n , N. J . 
W ilson , Lee, S a le s  C orp .,

1370 B lo u n t S t.,  C leveland , O. 
F U R N A C E S  (O pen  H e a r th )  
A m sle r-M o rto n  Co., T he,

F u lto n  B ldg ., P itt s b u rg h , P a . 
B ra s s e r t ,  H . A ., & Co.,

F i r s t  N a tio n a l B a n k  B ldg ., 
P it tsb u rg h , P a .

L in d em u th , L ew is B.,
140 C ed a r S t. ,  N ew  Y ork  City. 

M cK ee, A r th u r  G ., & Co.,
2300 C h e s te r  A ve., C leveland , O. 

F U R N A C E S  (R e c u p e ra tiv e )
E lec tric  F u rn a c e  C o., T he,

S a lem , O.
H a g a n . Geo. J .  Co., 2400 E . C a r­

son  S t . ,  P it t s b u rg h . P a .
S a le m  E n g in ee rin g  Co.,

714 So. B ro ad w ay , S alem , O. 
S u rfa c e  C om bustion  C orp .,

2375 D o rr  S t..  T o ledo . O. 
F U R N A C E S  (R iv e t H ea tin g )
A ja x  E le c tro th e rm ic  C orp .,

A ja x  P a rk , T re n to n , N . J .
H a g a n . G eo. J . .  Co.. 2400 E . C a r­

son  S t. ,  P ittsb u rg h . P a .
S a lem  E n g in ee rin g  Co., 714 So.

B ro ad w ay , S alem , O.
S u rfa c e  C om bustion  C orp .,

2375 D o rr  S t., T oledo, O. 
F U R N A C E S  (S h ee t a n d  T in  Mill) 
E lec tric  F u rn a c e  C o., The,

S a lem , O.
H a g a n , G eo. J . ,  Co.. 2400 E . C ar­

son  S t. ,  P it tsb u rg h , P a .
K em p, C. M ., M fg. C o., 405 E.

O liver S t . ,  B a ltim o re , Md. 
P e n n sy lv a n ia  I n d u s tr ia l  Engineers, 

2413 W . M ag n o lia  S t.,
P it tsb u rg h , P a .

S a le m  E n g in ee rin g  Co.,
714 So. B ro ad w ay , S alem , O. 

S u rfa c e  C om bustion  C orp .,
2375 D o rr  S t. .  T oledo, O.

W ean  E n g in ee rin g  C o., W a rre n , O. 
W ilson , Lee, E n g in ee rin g  Co.,

1370 B lo u n t S t. .  C leveland . O. 
F U R N A C E S  (S tee l M ill)
A ja x  E le c tro th e rm ic  C orp .,

A ja x  P a rk , T re n to n , N . J . 
E lec tric  F u rn a c e  C o., T he ,

S a lem , O.
G en e ra l E le c tric  Co.,

S ch en e c tad y . N . Y.
H a g a n , Geo. J . ,  C o., 2400 E. C ar­

son  S t. ,  P i t t s b u rg h . P a .
K em p, C. M ., M fg. C o.. 405 E.

O live r S t. .  B a ltim o re . Md. 
P e n n s y lv a n ia  I n d u s tr ia l  Engineer», 

2413 W . M ag n o lia  S t. ,
P it tsb u rg h , P a .

S a le m  E n g in ee rin g  C o.,
714 So. B ro ad w ay , S alem , O. 

S u rfa c e  C om b u stio n  C o rp .,
2375 D o rr  S t. .  T oledo, O. 

W e llm an  E n g in e e r in g  C o., The,
7016 C e n tra l  A ve.. C leveland , u. 

W ilson , Lee, E n g in ee rin g  Co.,
1370 B loun t S t.,  C leveland , O.
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W H E R E - T O - B U y
G A G E BLO CK S 
D earb o rn  G age Co.,

2203G Beech S t., D earb o rn , M ich.
G AGES
B row n & S h a rp e  M fg. Co., 

P rov idence , R . I.
G reenfield T a p  & D ie  C orp ., 

G reenfield. M ass.
M cK enna M eta ls  Co.,

200 L loyd A ve., L a tro b e , P a . 
Sheffield  C o rp .. T he,

G age D iv ., D ay ton , O.
G AG ES (A u to m a tic  C on tro l & R e­

cord ing)
B ris to l Co.. The. 132 B ris to l R d .. 

W a te rb u ry , Conn.
G AG ES ( In d ic a tin g  and  

R ecord ing)
B ris to l Co.. T he. 112 B ris to l R d ., 

W a te rb u ry , Conn.
G en era l E lec tric  Co.,

S chenectady , N. Y.
Sheffield  C orp ., The,

G age D iv ., D ay to n , O.
G AG ES (P re s su ro  & V acuum  R e ­

cord ing)
B ris to l Co., T he,

112 B ris to l R d ., W a te rb u ry , Conn.
G A L V A N IZIN G  (H o i D ip)
A cm e G alvan iz ing , Inc .,

M ilw aukee, W is.
A cm e S tee l & M alleab le  Iro n  

W orks, B uffalo . N. Y.
A m erican  H o t D ip G alv an ize rs  

A ssoc., In c ., 903 A m erican  B ank  
B ldg ., P ittsb u rg h , P a .

A m erican  T in n in g  & G alv an iz in g  
Co., E rie , P a .

A tla n tic  S tee l Co., A tla n ta , Ga. 
B u ffa lo  G a lv a n iz in g  & T inn ing  

W orks, In c ., B uffalo , N. Y. 
C a ttie , Jo s. P .. & B ro s ., G aul and  

L ib e rty  S ts ., P h ila d e lp h ia , P a . 
C om m ercia l M eta ls  T re a tin g . Inc ., 

Toledo, O.
D iam ond E x p a n sio n  B olt Co., Inc ..

G arw ood, N . J .
E n te rp r ise  G alv a n iz in g  Co.,

2507 E. C u m berland  S t.. 
P h ilad e lp h ia , P a .

F a n n e r  M fg. Co., The,
C leveland, O.

F inn , John , M eta l W orks,
S an  F ran c isco , C alif.

G regory , T hom as, G alv an iz in g  
W orks. M aspe th , N. Y. 

H an lo n -G reg o ry  G a lv a n iz in g  Co., 
5515 B u tle r  S t.. P ittsb u rg h , P a . 

H ill, Ja m e s , M fg. Co., P rovidence, 
R. I.

H u b b ard  & Co., O ak lan d . C alif. 
In d ep en d e n t G alv an iz in g  Co., 

N ew ark , N. J . 
I n te rn a tio n a l-S ta c e y  C orp .,

C olum bus, O.
T saacson Iro n  W orks, S ea ttle , W ash. 
Jo sly n  Co. o f  C alifo rn ia ,

Los A ngeles, C alif.
JosJyn  M fg. & Supp ly  Co.,

C hicago, 111.
K oven, L. O ., & B ro ., Inc .,

Je rsey  C ity, N. J.
Lehigh  S tru c tu ra l S tee l Co., 

A llen tow n, P a .
L ew is B olt & N u t Co.,

M inneapolis, M inn.
M issouri R o iling  M ill C orp .,

S t. L ouis, Mo.
N a tio n a l T e lephone S upp ly  Co.,

T he , C leveland , O.
P en n  G alv a n iz in g  Co.,

P h ila d e lp h ia , I*a.
R ive rside  F o u n d ry  & G a lvan iz ing  

Co.. K alam azoo , M ich.
S an  F ran c isc o  G alv a n iz in g  W orks, 

S an  F ran c isco , C alif.
S a n ita ry  T in n in g  Co., The, 

C leveland , O.
S ta n d a rd  G alv a n iz in g  Co.,

C hicago, 111.
W ilcox. C rit ten d e n  & Co., Inc ., 

M iddletow n, Conn.
W itt C ornice Co., The,

C inc innati, O.
G A LV  A N IZ IN G  COM PO  C N I) S
A m erican  S o lder & F lu x  Co.,

2153 E. N o rris  S t.,
P h ila d e lp h ia , P a .

G A L V A N IZ IN G  PL A N T S  F O R  
S H E E T S  

E rie  F o u n d ry  Co., E rie . P a .
W ean  E n g in eerin g  Co., W arren , O. 
( i A LVA N IZ  IN G  PRO D  CCTS 
E n te rp r ise  G a lv a n iz in g  Co., 2525 

E. C u m b erlan d  S t., P h ilade lph ia , 
P a .

GAS H O L D E R S
B a r t le t t-H a y w a rd  D iv ., K oppers 

Co., B altim o re , Md.
B eth lehem  S tee l Co.,

B eth lehem , P a .
W estern  G as D iv ., K oppers Co., 

F o r t  W ayne, Ind .
GAR P R O D U C E R  P L A N T S  
K oppers Co.. E n g in eerin g  an d  C on­

s tru c t io n  D iv ., 901 K oppers 
B ldg ., P it tsb u rg h . P a .

M organ  C o n s tru c tio n  Co.,
W orcester, M ass.

W ood, R . D ., Co., 400 C h es tn u t 
S t., P h ila d e lp h ia , P a .

GAS R EC O V ER Y  CO KE O V EN  
A N D  GAS PL A N T S

B a r t le t t-H a y w a rd  D iv., K oppers 
Co., B altim o re , Md.

K oppers Co., E ng in eerin g  an d  C on­
s tru c tio n  D iv ., 9 0 1 ‘ K oppers 
B ldg ., P ittsb u rg h , P a .

GAS S C R U B B ER S
B a r t le t t-H a y w a rd  D iv ., K oppers 

Co., B altim ore , Md.
B ra sse r t, H . A ., & Co.,

F ir s t  N a tio n a l B ank  B ldg., 
P ittsb u rg h , P a .

W este rn  G as D iv ., K oppers Co., 
F o r t  W ayne, Ind.

G A SK ETS (A sb esto s, M eta l or 
R u b b er)

Jo h ns-M anv ille  C orp.,
22 E . 40 th  S t., N ew  Y ork C ity.

G E A R  BLA N KS
A m pco M eta l, In c ., D ep t. S-77, 

3830 W . B u rn h am  S t.,
M ilw aukee, W is.

B ay  C ity F o rge  Co., W . 19 th  and 
C ran b e rry  S ts ., E rie , P a .

B eth lehem  S tee l Co.,
B eth lehem , P a .

K ing F if th  W heel Co., 2915 No. 
Second S t., P h ilade lph ia , P a.

N a tio n a l-E rie  C orp ., E rie, P a .
S ta n d a rd  S tee l W orks D iv. o f  The 

B aldw in  L ocom otive W orks, 
P h ilad e lp h ia , P a .

W aldron , John , C orp.,
N ew  B runsw ick , N. J.

G E A R  M A C H IN ER Y  (G en era tin g )
F a rre l-B irm in g h am  Co., Inc .,

110 M ain  S t., 'A nson ia , • Conn.
322 V ulcan  S t., Buffalo. N. Y.

N a tio n a l B roach  & M achine Co., 
5600 S t. J e a n , D e tro it, M ich.

G E A R  M A C H IN E R Y  (L app ing , F in ­
ish ing , Checking)

M ichigan Tool Co., 7171 E. 
M cN ichols R d ., D etro it, M ich.

G EA R S (N on-M etalllc)
C hicago R aw hide  M fg. Co.,

1308 E lston  A ve.. Chicago, III.
P ittsb u rg h  G ea r & M achine Co., 

2680-2700 S m a llm a n  S t., 
P ittsb u rg h , P a .

S lm onds G ear & M fg. Co., The,
25th  S t., P ittsb u rg h , P a .

G EA R S (S tee l L a m in a ted )
S im onds G ear & M fg. Co., The,

25 th  S t., P ittsb u rg h , P a .
W aldron . John , C orp.,

N ew  B runsw ick , N . J .
G EA R S (W o rm )
C leveland W orm  & G ea r Co.,

3270 E. 80th  S t., C leveland, O.
H o rsb u rg h  & S co tt Co., The.

5112 H am ilto n  A ve., C leveland, O.
M ichigan Tool Co., 7171 E. 

M cN ichols R d ., D etro it, Mich.
P ittsb u rg h  G ear • & M achine Co., 

26SO-2700 S m allm a n  S t., 
P ittsb u rg h , P a .

S im onds G ear & M fg. Co., The, 
25th  S t., P ittsb u rg h , P a .

G EA R S A N D  G EA R  CU TTIN G
F arre l-B irm in g h a m  Co., Inc.,

110 M ain  S t.. A nson ia. Conn.
322 V ulcan  S t., B uffalo , N. Y.

G enera l E lec tric  Co..
S chenectady , N. Y.

G ra n t G ea r W orks,
2nd & B S ts .. B oston, M ass.

H o rsb u rg h  & Sco tt Co., The,
5112 H am ilton  A ve.. C leveland, O.

Ja m e s . D. O., M fg. Co.,
1120 W . M onroe S t., C hicago, 111.

Jones, W . A., F d ry . & M ach. Co.. 
4437 R(X)sevelt R d., Chicago, 111.

Lew is F ou n d ry  & M achine Div. of 
B law -K nox  Co.. P ittsb u rg h . P a .

M ack ln tosh-H em phill Co., 9 th  and 
B ingham  S ts ., P ittsb u rg h , P a.

M esta  M achine Co., P . O. Box 1466. 
P ittsb u rg h , P a .

M ichigan Tool Co., 7171 E. 
M cN ichols R d ., D e tro it. M ich.

N a tio n a l-E rie  C orp ., E rie , P a .
P ittsb u rg h  G ea r & M achine Co., 

2680-2700 S m allm a n  S t., 
P ittsb u rg h , P a.

S im onds G ea r & M fg. Co.,
25th  S t., P ittsb u rg h . P a .

U nited  E ng ineering  & F d ry . Co., 
F irs t N a tio n a l B a n k  B ldg ., 
P ittsb u rg h , P a .

G E N E R A T IN G  SETS
F a irb a n k s . M orse & Co.. D ept. G75, 

600 So. M ichigan  A ve..
C hicago. 111.

G enera l E lec tric  Co.,
S chenectady , N . Y.

H a rn isch feg e r C orp ., 4411 W . N a 
tio n a i A ve.. M ilw aukee. W is.

R eliance  E lec tric  & E ng . Co.,
1081 Iv an h o e  R d ., C leveland, O.

F O R  R E A L  P R O T E C T I O N  
A T  V I T A L  F A S T E N I N G S
Every Elastic Stop Nut has a resilient 

non-metallic collar which locks it to the bolt by elim i­
nating all thread play. A vailable in  all types and sizes.
» Write for folder explaining the Elastic Stop principle

EL A S T IC  S T O P  NUT C O R P O R A T I O N
2 3 6 7  V A U X H A L L  R O A D  .  U N I O N ,  N E W  J E R S E T

SELF-LOCKINGNUTS
CUTGEARS

A l l  Types and Sizes 

Baldwin Roller Chain and Sprockets 

Heat Treated A l lo y  Steel Gears to 
Customer’s Specifications

Special Gears and Special Gear Units

PITTSBURGH GEAR & MACHINE CO.
2680-2700 Smallman Sts., Pittsburgh, Pa.

T he

I N S E R T E D  T O O T H
SA W

Teeth sharpened without 
removing from blade.
Pockets have rounded 
corners; no tendency to 
crack. A completely im­
proved Saw, furnished in 
diameters of 14 to 96 
inches; insert teeth al- G®t o u r  c a ta lo g  o n
w ays available. I n s e r t e d  T o o th  S aw s  n o w

PITTSBURGH SAW & TOOL COMPANY
78-80 S Y C A M O R E  S T .. ET N A  P . O ., P IT T S B U R G H , PA .

H O T - D I P  
GALVANIZING P R A C T I C E

By W . H . Spowers J r .

•  This 200-page book, gives full and carefully 
reasoned explanations of the why and where­
fore of galvanizing. All the latest methods and 
processes are described and very copiously 
illustrated by a large number of diagrams 
and photographs. 45 Illustrations—4 Tables— 
7 C harts—61-page Bibliography. Price P ost­
paid $4.00.
T H E  P E N T O N  P U B L IS H IN G  C O M P A N Y

B ook D e p a r tm e n t  
P e n to n  B u ild in g  C le v e la n d , O h io
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» » » W H E R E - T O - B U Y  « « «
E N E R A T 1N G  S E T S — Con. 
'e s tin g h o u se  E lec tric  & M fg. Co., 
D ep t. 7-N , E a s t  P ittsb u rg h , P a .
E N E R A T O R S  (A cety lene— 
P o rtab le  an d  S ta tio n a ry )

indc A ir P ro d u c ts  Co., T he,
30 E. 42nd S t.,  N ew  Y ork C ity .
E N E R A T O R S  (E lec tric )  
llis -C h a lm ers  M fg. Co.,
M ilw aukee, W is.

a lrb a n k s , M orse & Co., D ep t. G75, 
600 S. M ich igan  A ve.,
C hicago, 111. 

en e ra l E lec tric  Co..
S chenectady , N. Y. 
a rn lsc h fe g e r  C orp ., 4411 W. N a ­
tio n a l A ve., M ilw aukee, W is. 

incoln E lec tric  Co., The,
C leveland , O.

e liance  E lec tric  & E ng . Co.,
1081 Iv an h o e  R d ., C leveland , O. 

'e s tin g h o u se  E lec tric  & M fg. C o., 
D ep t. 7-N , E a s t  P ittsb u rg h , P a .

E N E R A T O R S  (P la t in g )
d y lite  C o rp .. T he. 1651 E . G ran d  
B lvd ., D e tro it, M ich.

RA BS— F O R  S H E E T S , C O ILS, 
IN G O TS
B E n g in eerin g  S a le s  Co..
1743 O ran g e  S t.,  N ew  H aven , 
Conn.
RA TIN G
law -K nox  Co., B law nox , P a . 
r a v o  C o rp ., ( M ach in ery  D iv .).
300 P enn  A ve., P it tsb u rg h , P a . 
ri-L ok Co., 5515 B u tle r  S t., 
P ittsb u rg h , P a .
R E A S E  (L u b r ic a tin g )— Seo 
L U B R IC A N T S  ( In d u s tr ia l)

R E A S E  R E T A IN E R S  A N D  
SEA LS

hicago R aw h id e  M fg. Co., .
1308 E lsto n  A ve., C h icago . 111. 

B IN D E R S  (C irc u la r  S aw ) 
iotch & M erry w e a th e r  M ach inery  
Co., P en to n  B ldg .,
C leveland , O.
B IN D E R S  (F o u n d ry  C ore) 
'ilw aukee  F o u n d ry  E q u ip m en t Co., 
3238 W. P ie rc e  S t.,
M ilw aukee, W is.

B IN D E R S  (P rec is io n  T h re ad ) 
x-Cell-O  C orp ., 1228 O ak m a n  
B lvd ., D e tro it, M ich.

)nes & L am so n  M ach ine  Co., 
S pring ile ld , Vt.

B IN D E R S  (S ing le S lide  In te rn a l)  
ry a n t C huck ing  G rin d er Co., 
S pring ile ld , V t.

B IN D E R S  (S u rface ) 
row n & S h a rp e  M fg. Co., 
P rov idence , R . I. 

ea ld  M ach ine Co.,
W o rcester, M ass. 

o r to n  C om pany , W o rceste r, M ass. 
B IN D E R  C E N T E R S  
tcK enna M e ta ls  Co.,
200 L loyd A ve., L a tro b e . P a . 
R IN D IN G  (S h e a r  K n ife) 
m erican  S h e a r  K n ife  Co.,
3 rd  & A nn  S ts .,  H o m estead , P a . 
R IN D IN G  CO M PO UN D S 
an Oil Co., D ep t. 1, 1608 W a ln u t 
S t. ,  P h ila d e lp h ia , P a .
R IN D IN G  M A C H IN ES 
( A u tom otive  R econd ition ing )

'ea ld  M ach ine  Co.,
W orceste r, M ass.
R IN D IN G  M A C H IN E S  (C en te r-  
less, I n te rn a l a n d  E x te rn a l)  

in c in n a ti M illing  M ach ine  an d  
C inc innati G rin d ers , Inc .,
O ak ley  S ta .,  C inc in n a ti, O. 
ea ld  M ach ine  Co.,
W orceste r, M ass.

B IN D IN G  M A C H IN E S  
(C huck ing)

in c in n a ti M illing  M ach ine  an d  
C in c in n a ti G rin d ers , Inc ..
O ak le y  S ta .,  C inc in n a ti, O. 
ea ld  M ach ine Co.,
W o rcester, M ass.

R IN D IN G  M A C H IN E S  (C ra n k  
P in , C am , P is to n  & V ulva F a c e )  

in c in n a ti M illing ■ M achine 
a n d  C inc inna ti G rin d ers . In c ., 
O ak ley  S ta . ,  C inc in n a ti. O. 

forton C om pany , W o rceste r, M ass. 
R IN D IN G  M A C H IN ES 
(O sc illa ting )

in c in n a ti M illing  M ach ine 
a n d  C in c in n a ti G rin d ers , Inc ., 
O ak ley  S ta .,  C inc in n a ti, O. 
R IN D IN G  M A C H IN ES 
(P la in  a n d  U n iversa l) 

row n  & S h a rp e  M fg. Co., 
P rov idence . R . I. 

in c in n a ti M illing  M achine 
a n d  C inc inna ti G rin d ers , Inc ., 
O ak ley  S ta . ,  C inc in n a ti. O. 

o r to n  Co., W o rceste r, M ass.

G R IN D IN G  M A C H IN E S  (R oll) 
C inc inna ti M illing  M ach ine 

a n d  C in c in n a ti G rin d ers , In c ., 
O ak ley  S ta .,  C in c in n a ti. O. 

F a r re l-B irm in g h a m  C o., In c .,
110 M ain  S t., A n so n ia , Conn.
322 V u lcan  S t. ,  B uffalo , N. Y. 

M es ta  M ach in e  Co., P . O. B ox 1466, 
P itt s b u rg h , P a .

N o rto n  C o., W orceste r, M ass.
G R IN D IN G  M A C H IN E S  

(H o tu ry  S u rfa c e )
B la n c h a rd  M ach ine  Co., T he, 64 

S ta te  S t.,  C am b rid g e , M ass.
H ea ld  M ach ine  Co.,

W o rceste r, M ass.
G R IN D IN G  M A C H IN E S  (S eg ­

m e n ta l)
N o rto n  C om pany ,

.W orcester, M ass.
G R IN D IN G  M A C H IN E S  

(T ool a n d  C u tte r)
B row n  & S h a rp e  M fg. Co., 

P rov idence , R . I.
C in c in n a ti M illing  M ach ine 

a n d  C inc inna ti G rin d ers , In c ., 
O ak ley  S ta . ,  C in c in n a ti, O. 

E x-C ell-O  C orp ., 1228 O ak m a n  
B lvd ., D e tro it, M ich.

K e a rn e y  & T re c k e r  C o rp ., 5926 N a ­
tio n a l A ve.. M ilw auK ee. W is. 

N o rto n  C o., W o rceste r, M ass. 
G R IN D IN G  M A C H IN E S  (Sw ing 

F ra m e )
E x c e ls io r Tool & M ach ine  Co., 

R id g e  & Je ffe rso n  A ves.,
E . S t. L ou is, III.

G R IN D IN G  W H E E L S
B ay  S ta te  A b ra s iv e  P ro d u c ts  Co..

W estbo ro , M ass.
B la n c h a rd  M ach ine  C o., T he , 64 

S ta t e  S t.,  C am b rid g e , M ass. 
C a rb o ru n d u m  C o., T he,

N ia g a ra  F a lls , N . Y.
M ack lin  C o., The,

Ja c k so n , M ich.
N o rto n  C o., W orceste r, M ass. 
G R IN D IN G  W H E E L S  (S eg m e n ta l)  
B la n c h a rd  M ach ine  Co., T he, 64 

S ta t e  S t. ,  C am b rid g e , M ass. 
C a rb o ru n d u m  Co., T he,

N ia g a ra  F a lls , N . Y.
N o rto n  C om pany , W o rceste r, M ass. 
G U A R D S (B e lt, (M achine & W indow ) 
B uffa lo  W ire  W o rk s  Co.,

437 T e rra c e , B u ffa lo , N . Y. 
G U ID E  SH O E S
Y oungstow n  A lloy  C a s tin g  C orp .,

103 E . In d ia n o la  A ve., 
Y oungstow n, O.

G U ID E S  (M ill)
A m pco M eta l, In c ., D ep t. S-77,

3830 W . B u rn h a m  S t.,
M ilw aukee, W is.

N a tio n a i-E r ie  C orp ., E r ie , P a . 
Y oungstow n  A lloy  C a s tin g  C orp .,

103 E . In d ia n o la  A ve., 
Y oungstow n, O.

G U N S (B la s t  F u rn a c e  M ud)
B ailey . W m . M ., Co.,

702 M agee B ldg ., P it tsb u rg h , P a . 
B ro s iu s , E d g a r  E .,  In c ., S h a rp s -  

b u rg  B ran c h , P ittsb u rg h , P a . 
G UN S (S te a m , H y d rau lic , E lec tric )  
B ailey , W m . M ., Co.,

702 M agee B ld g ., P it t s b u rg h , P a . 
B rosiu s , E d g a r  E ., In c ., S h a rp s -  

b u rg  B ran c h , P ittsb u rg h , P a . 
H A M M ER  B U SH IN G S 
S tee l C onversion  & S upp ly  Co.,

P. O. B ox 537 (C a s tle  S h an n o n ) , 
P itt s b u rg h , P a .

H A M M E R S  (D ro p )
C h a m b e rsb u rg  E n g in e e r in g  Co., 

C h am b ersb u rg , P a .
E r ie  F o u n d ry  Co., E rie , P a . 
F a r re l-B irm in g h a m  Co., In c .,

110 M ain  S t.,  A n so n ia , Conn.
322 V u lcan  S t.,  B uffalo , N . Y. 

I n d u s tr ia l  B ro w n h o is t C o rp .,
B a y  C ity , M ich.

M o rg an  E n g in ee rin g  Co., T he, 
A lliance , O.

H A M M ER S (P o w e r)
Y oder C o., T he, W . 55 th  S t. & 

W a lw o rth  A ve., C leveland , O. 
H A M M E R S  (S tea m )
C h am b ersb u rg  E n g in ee rin g  Co., 

C h am b ersb u rg , P a .
E rie  F o u n d ry  C o., E rie , P a . 
In d u s tr ia l  B row n h o is t C orp .,

B ay  C ity . M ich.
M o rg an  E n g in ee rin g  C o., T he, 

A lliance, O.
H A N G ER S 
A h lb erg  B e a rin g  Co.,

3015 W . 47 th  S t.,  C h icago , 111. 
G rinnell C o., In c ., P rov idence , R . I. 
S K F  In d u s tr ie s . Inc ., F ro n t S t. an d  

E rie  A ve., P h ila d e lp h ia , P a . 
H A N G E R S  (S h a f t)
B a n ta m  B ea rin g s  C orp .,

S o u th  B end, Ind .
F a f n ir  B e a rin g  Co.,

N ew  B rita in , Conn.

H y a t t  B ea rin g s  D ivision ,
G en e ra l M o to rs  S a le s  C orp ., 
H a rr iso n , N. J .

N ew  D e p a r tu re  D iv ., G enera l 
M o to rs  C o rp ., B ris to l, Conn.

S K F  In d u s tr ie s , In c ., F ro n t  S t. am i 
E rie  A ve., P h ila d e lp h ia , P a ,

H E A D IN G  M A C H IN E R Y
N a tio n a l M ach in ery  Co., T iffin , O.
H E A T E R S  (A ir)
A ir th e rm  M a n u fa c tu r in g  Co.,

726 S. S p rin g  A ve., S t. L ou is, Mo. 
B abcock  & W ilcox Co., The,

R e fra c to r ie s  D iv ., 85 L ib e r ty  S t., 
N ew  Y ork  C ity.

H E A T E R S  (E le c tr ic  S pace) 
C u tle r-H am m er, In c ., 1211 S t. P au l 

A ve., M ilw aukee, W is.
H E A T E R S  (U n it)
A ir th e rm  M a n u fa c tu r in g  Co.,

726 S. S p rin g  A ve., S t. L ouis, Mo. 
B u ffa lo  F o rg e  Co., 446 B ro ad w ay , 

B uffalo , N . Y.
D ra v o  C orp. (M ach in e ry  D iv .) ,

300 P en n  A ve., P it tsb u rg h , P a . 
G rin n e ll C o., In c ., P rov idence , R . I.
H E A T  T R E A T IN G
C om m ercia l M eta ls  T re a tin g , Inc ., 

T oledo, O.
H E L M E T S  (B la s t C lean ing ) 
P a n g b o rn  C orp ., H ag e rs to w n , M d.
11 ETCHINGS (M Ino C ar)
A m erican  C h a in  & C ab le  C o., In c ., 

B rid g e p o rt, Conn.
H O BS
B row n  & S h a rp e  M fg. Co., 

P rov idence , R . I.
M ich ig an  Tool Co., 7171 E.

M cN ichols R d ., D e tro it, M ich.
H O IS T S  (C ha in )
F o rd  C h a in  B lock  D iv. o f A m eri­

c a n  C hain  & C ab le  Co., In c ., 2nd 
& D iam ond  S ts .,  P h ila d e lp h ia , P a . 

R e a d in g  C h a in  &• B lock Co.,
D ep t. 36, R ea d in g , P a .

W rig n t M fg. D iv . o f A m erican  
C h a in  & C ab le  Co., In c ., Y ork, P a . 

Y ale & T ow ne M fg. Co.,
4530 T a co n y  S t.,  P h ila d e lp h ia , P a .

H O ISTS (E lec tr ic )
A m erican  E n g in ee rin g  Co.,

2484 A ram in g o  A ve.,
P h ila d e lp h ia , P a .

A m erican  M onoR ail C o., T he,
13102 A th en s  A ve., C leveland , O. 

C leveland  T ra m ra i l  D iv . o f  C leve­
la n d  C ran e  & E n g in ee rin g  Co., 
1125 E . 283rd  S t., W icklifie , O. 

H a rn is c h fe g e r  C o rp ., 4411 W . N a ­
tio n a l A ve., M ilw aukee, W is. 

I n d u s tr ia l  B ro w n h o is t C orp .,
B ay  C ity , M ich.

R ea d in g  C h a in  & B lock  C orp .,
D ep t. 36, R ea d in g , P a .

S h aw -B o x  C ra n e  & H o is t D iv ., 
M ann ing , M axw ell & M oore, In c ., 
406 B ro ad w ay , M uskegon , M ich. 

S h ep a rd  N iles C ra n e  & H o is t C o rp ., 
358 S ch u y le r A ve.,
M o n tou r F a lls , N . Y.

W rig h t M fg. D iv . o f  A m erican  
C hain  & C ab le  Co. In c ., Y ork , P a . 

Y ale  & T ow ne  M fg. Co.,
4530 T a co n y  S t.,  P h ila d e lp h ia , P a .

H O IS T S  (M onorail)
A m erican  E n g in ee rin g  Co.,

2484 A ram in g o  A ve.,
P h ila d e lp h ia , P a .

A m erican  M onoR ail C o., T he,
13102 A th en s  A ve., C leveland , O. 

C leveland  T ra m ra i l  D iv . o f  C leve­
la n d  C ra n e  & E n g in ee rin g  Co., 
1125 E . 283rd  S t.,  W ickliffe , O. 

H a rn is c h fe g e r  C o rp ., 4411 W . N a ­
tio n a l A ve., M ilw aukee, W is. 

R e a d in g  C h a in  & B lock C orp .,
D ep t. 36. R ea d in g , P a .

S h aw -B o x  C ra n e  & H o is t D iv ., 
M ann ing , M axw ell & M oore, In c ., 
406 B ro ad w ay , M uskegon , M ich. 

S h e p a rd  N iles C ra n e  & H o is t C orp ., 
358 S ch u y le r A ve.,
M o n to u r F a lls , N . Y.

Y ale  & T ow ne  M fg. Co.,
4530 T a co n y  S t.,  P h ila d e lp h ia , P a . 

H O ISTS (P n e u m a tic )
C u rtis  P n e u m a tic  M ach in e ry  Co., 

1996 K ien len  A ve., S t. L ou is, Mo. 
H a n n a  E n g in ee rin g  W orks ,

1765 E ls to n  A ve., C h icago . 111. 
H O N IN G  M A C H IN E S  
M icro m atic  H one Co.,

1345 E . M ilw au k ee  A ve.,
D e tro i t, M ich.

H O O K S (C ha in )
A m erican  C h a in  & C ab le  C o., In c ..

B rid g e p o rt, Conn.
H O O P S  A N D  B A N D S  
A m erican  S tee l & W ire  Co., 

R o ck e fe lle r  B ldg .. C leveland . O. 
C arn e g ie -Illin o is  S tee l C orp ., 

P ittsb u rg h -C h ic a g o .

C olum bia  S tee l Co.,
S an  F ran c isc o , C alif.

L a clede  S tee l Co., A rcad e  B ldg .,
S t. L ou is, Mo.

R y erso n , Jo s. T ., & Son, In c .,
16 th  & R ockw ell S ts .,  C hicago. Ill 

S ta n le y  W orks , The,
N ew  B rita in , Conn.
B rid g e p o rt, Conn.

T e n n essee  Coal, Iro n  & R a ilro ad  
Co., B ro w n -M a rx  B ldg ., 
B irm in g h am , A la.

Y oungstow n S h ee t & T u b e  Co.. T he. 
Y oungstow n, O.

H O SE (F lex ib le  M eta l)
A m erican  M eta l H ose  B ran c h  o f 

T h e  A m erican  B ra s s  Co., 
W a te rb u ry , Conn.

H U M ID IF IE R S  ( In d u s tr ia l)
G rin n e ll Co., In c ., P rov idence , R . I.
H Y D R A U L IC  M A C H IN E R Y
A llian ce  M ach ine  Co., The,

A lliance, O.
A llis-C h a lm ers  M fg. Co.,

M ilw aukee, W is.
B e th leh em  S tee l Co.,

B eth lehem , P a .
C h a m b e rsb u rg  E n g in ee rin g  Co., 

C ham ber sb u rg , P a .
E lm es, C has. F .,  E n g in eerin g  

W orks, 243 N. M o rg an  S t., 
C h icago , 111.

F a r re l-B irm in g h a m  C o., Inc .,
110 M ain  S t., A nson ia , Conn.
322 V u lcan  S t.,  B uffalo , N . Y. 

H an n ifin  M fg. C o., 621-631 So. K ol­
m a r  A ve., C hicago, 111.

M o rg an  E n g in ee rin g  Co., T he, 
A lliance, O.

N a tio n a l-E r ie  C orp ., E rie , P a .
W ood, R . D ., Co.. 400 C h e s tn u t S t.. 

P h ila d e lp h ia , P a .
H Y D R A  U L IC  P R E S S E S — Seo 

P R E S S E S  (H y d rau lic )
H Y D R A U L IC  U N IT S
E x-C ell-O  C orp ., 1228 O ak m a n  

B lvd ., D e tro it, M ich.
IN D IC A T O R S  (B la s t F u rn a c e  

S tock  IJn e )
B rosiu s, E d g a r  E ., In c .. S h a rp s -  

b u rg  B ran c h , P ittsb u rg h . P a .
IN D IC A T O R S  (T e m p e ra tu re )
B ris to l Co., T he, 112 B ris to l R d ., 

W a te rb u ry , Conn.
B row n  In s tru m e n t D iv. o f  M in- 

n eapo lis-H oneyw e ll R e g u la to r  Co., 
4462 W ayne A ve.,
P h ila d e lp h ia , P a .

F o x b o ro  C o., T he, 118 N eponset 
A ve., Foxboro , M ass.

L eeds & N o r th ru p  Co., 4957 S ten to n  
A ve., P h ila d e lp h ia , P a .

IN G O T M O LD S 
B eth leh e m  S tee l Co.,

B e th lehem , P a .
S h e n an g o -P en n  Mold Co.,

O live r B ldg ., P it tsb u rg h . P a . 
S u p e rio r  M old & Iro n  Co., P enn , P a . 
V alley  M ould & I ro n  C orp ., 

H u b b a rd , O.
IN H IB IT O R S
A m erican  C hem ica l P a in t  Co.,

D ep t. 310, A m bler, P a .
IN S T R U M E N T S  (E lec tr ic  

In d ic a tin g  a n d  R eco rd ing )
B ris to l C o., T he, 112 B ris to l R d ..

W a te rb u ry , Conn.
B ro w n  In s tru m e n t D iv. o f  M in- 

neapo lis-H oneyw ell R e g u la to r  
C o., 4462 W a y n e  A ve., 
P h ila d e lp h ia , P a .

F ox b o ro  Co., T he , 118 N ep o n se t 
A ve., F oxbo ro , M ass.

G en era l E le c tric  Co.,
S chen ec tad y , N . Y.

G ra y b a r  E le c tric  C o., D ep t. ST, 
G ra y b a r  B ld g ., N ew  Y ork  C ity . 

L e e d s '& N o r th ru p  C o.. 4957 S ten ton  
A ve., P h ila d e lp h ia , P a . 

W e stin g h o u se  E lec tric  & M fg . Co.. 
D ep t. 7-N , E a s t  P itt s b u rg h , P a .

IN S U L A T IN G  B LO CK
A rm s tro n g  C ork  Co..

985 C oncord  S t.,  L a n c a s te r , P a . 
E a g le -P ic h e r  L e a d  C o., T he, 

C in c in n a ti, O.
I llino is  C lay  P ro d u c ts  Co.,

214 B a rb e r  B ld g ., Jo lie t, 111. 
Jo h n s-M an v ille  C o rp ., 1 

22 E . 4 0 th  S t. ,  N ew  Y ork  C ity . 
1N SU L A T IN O  B R IC K  
A rm s tro n g  C ork  Co.,

985 C oncord  S t..  L a n c a s te r ,  P a . 
Illino is  C la y  P ro d u c ts  Co.,

214 B a rb e r  B ldg ., Jo lie t, 111. 
J o h n s-M an v llle  C orp .,

22 E . 40 th  S t. .  N ew  Y ork C ity. 
Q uig ley  Co.. 56 W . 45 th  S t.,

N ew  Y ork  C ity .
IN S U L A T IN G  C O N C R E T E  
A tla s  L u m n ite  C em en t C o., D ept. 

S-15. C h ry s le r  B ldg .,
N ew  Y o rk  C ity .
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IN S U L A T IN G  C O N C R E T E —Con.
Illino is  C lay  P ro d u c ts  Co.,

214 B a rb e r  B ldg ., Jo lie t, III.
Jo h n s-M an v ille  ' C orp ., 22 E . 40th 

S t., N ew  Y ork  C ity.
IN SU L A T IN G  P O W D E R  A N I) 

C EM EN T
A jax  E le c tro th e rm ic  C orp .,

A jax  P a rk .  T re n to n , N. J .
A rm stro n g  C ork  Co.,

985 C oncord S t., L a n c a s te r , P a .
B abcock  & W ilcox Co., The,

R e fra c to r ie s  D lv ., 85 L ib e r ty  St., 
N ew  Y ork  C ity.

E a g le -P ic h e r  L ead  Co., The, 
C inc in n a ti, O.

I llino is  C lay  P ro d u c ts  Co.,
214 B a rb e r  B ldg ., Jo lie t, III.

Jo h n s-M an v ille  C orp ., 22 E . 40th 
S t.,  N ew  Y ork  C ity.

IN SU L A T IO N  (B u ild ing )
C arey . P h ilip . Co.. T he. D ep t. 71. 

L ock land , C in c in n a ti, O.
E a g le -P ich e r L ead  Co., The, 

C inc innati, O.
Jo h n s-M an v ille  C orp .. 22 E . 40th  

S t., N ew  Y ork  C ity.
IN SU L A T IO N  (F u rn a c e , Butler 

S e ttin g s , O vens, S tea m  P ipe, E tc .)
A rm s tro n g  C ork  Co.,

985 Concord S t., L a n c a s te r , P a .
E a g le -P ic h e r  L ead  Co.. The, 

C inc innati, O.
Illino is  C lay  P ro d u c ts  Co.,

214 B a rb e r  B ldg ., Jo lie t, 111.
Jo h n s-M an v ille  C orp .,

22 E. 40 th  S t..  N ew  Y ork  City.
Q uigley Co.. 56 W . 45th  S t..

N ew  Y ork  C ity.
IR O N  (B a r)
R yerson , Jo s . T ., & Son Co..

16th  & R ockw ell S ts ., Chicago, III.
IR O N  O R E
A lan W ood S tee l Co.,

C onshohocken, P a .
C leveland-C liffs  Iro n  Co., U nion 

C om m erce B ldg ., C leveland , O.
H a n n a  F u rn a c e  C orp ., The,

E corse, D e tro it, M ich.
S henango  F u rn a c e  Co.,

O liver B ldg ., P it tsb u rg h , P a .
S nyder, W. P ., & Co..

O liver B ldg ., P ittsb u rg h . P a .
Y oungstow n S heet & T ube Co., The. 

Y oungstow n, O.
JIG  B O R ER S
B ry a n t M ach in ery  & E ng ineering  

Co., 400 W . M adison  S t., 
C hicago, 111.

C leerem an  M ach ine  T ool Co.,
G reen  B ay , W is.

J IG S  A N D  F IX T U R E S
C olum bus D ie, Tool & M ach. Co.. 

955 C leveland A ve., C olum bus, O.
H arn isch feg e r  C o rp ., 4411 W . N a ­

tio n a l A ve., M ilw aukee, W is.
K EY S (M ach in e  o r  W oodruff)
M oltrup  S tee l P ro d u c ts  Co.,

B eaver F a lls , P a .
K N IV E S
A m erican  S h e a r  K n ife  Co..

3 rd  an d  A nn S ts ., H om estead , P a .
C ow les T ool Co., _

2086 W . 110th  S t..  C leveland. O.
O hio K n ife  Co.. D rem an  Ave. &

B. & O. R .R ., C inc innati. O.
LA B O R A TO R Y  W A R E
B a y  S ta te  A b ras iv e  P ro d u c ts  Co., 

W estboro , M ass.
N o rto n  C om pany , W o rcester, M ass.
L A M P S  ( I n d u s t r i a l )
G enera l E lec tric  Co.. D ep t. 166-S-G, 

N e la  P a rk ,  C leveland, O.
L A P P IN G  M A C H IN E S
C inc inna ti M illing  M achine 

a n d  C inc inna ti G rinders , Inc ., 
O ak ley  S ta . ,  C inc in n a ti. O.

E x-C ell-O  C orp ., 1228 O ak m an  
B lvd ., D e tro it, M ich.

N a tio n a l B ro ac h  & M achine Co., 
5600 S t. J e a n . D e tro it. M ich.

N o rto n  C om pany , W orceste r. M ass.
L A P P IN G  P L A T E S
C hallenge M ach inery  Co.,

G ran d  H av en , M ich.
L A R R IE S  (C oal)
A tla s  C a r  & M fg. Co.. The,

1140 Iv an h o e  R d ., C leveland, O.
L A T H E  C E N T E R S
M cK enna M eta ls  Co.,

200 L loyd A ve., L a tro b e , P a .
L A T H E  DOGS (D rop  F o rged )
W illiam s. J .  H .. & Co..

400 V u lcan  S t.,  B uffalo , N . Y. 
L A T H E S
A xelson  M a n u fa c tu r in g  Co.,

6160 So. B oyle A ve.,
L os A ngeles, Cal.

Jo n es  & L am so n  M ach ine  Co., 
Springfie ld , V t.

LeB lond, R. K ,  M achine Tool Co., 
D ept. J-2 , C incinnati, O.

M onarch  M achine Tool Co.,
Sidney, O.

S outh  Bend L a th e  W orks, 866 E.
M adison S t., S outh  Bend. Ind. 

W a rn e r  & Sw asey Co.. 5701 C a r­
neg ie  A ve., Cleveland, O.

L A TH ES (A utom atic )
B row n & S h arp e  M fg. Co., 

P rovidence, R . I.
G isholt M achine Co.,

1217 E. W ash ing ton  Ave., 
M adison. Wis.

Jones & L am son  M achine Co., 
Springfield, Vt.

M onarch M achine Tool Co.,
S idney, O.

L A TH ES (C hucking)
G isholt M achine Co.,

1217 E. W ashington  Ave., 
M adison, W is.

LA TH ES (Engine)
M onarch  M achine Tool Co.,

Sidney, O.
South  Bend L a th e  W orks, 866 E. 

M adison S t., S ou th  Bend, Ind.
L A T H E S  (R oll T u rn ing)
C on tinen ta l Roll & Steel F d ry . Co., 

E. Chicago. Ind.
H yde1 P a rk  F o u n d ry  & M achine Co.

H yde P a rk , P a .
Lew is F ound ry  & M achine Dlv. of 

B law -K nox Co., P ittsb u rg h , Pa. 
M ackin tosh-H em phill Co., 9 th  and 

B ingham  S ts ., P ittsb u rg h , P a . 
M esta  M achine Co.,

P. O. Box 1466. P ittsb u rg h . P a . 
U nited E ng ineering  & F d ry . Co., 

F irs t  N a tional B ank  B ldg., 
P ittsb u rg h , P a .

W arn e r & S w asey  Co.,
5701 C arneg ie A ve., C leveland. O

L A TH ES (T u rre t)
B row n & S h arp e  M fg. Co., 

P rovidence, R . I.
B u llard  Com pany. The.

B ridgeport, Conn.
G isholt M achine Co.,

1217 E . W ash ing ton  A ve., 
M adison, W is.

Jo n es  & L am son  M achine Co., 
Springfield, Vt.

W arn e r & Sw asey Co.,
5701 C arneg ie A ve., C leveland, O

LAYOUT S U R F A C E  P L A T E S  
C hallenge M achinery  Co.,

G rand  H aven , M ich.
LE A D  (T e llu rium )
N atio n a l L ead Co..

I l l  B roadw ay , N ew  Y ork City.
L E V E L IN G  M A CH IN ES
E rie  F ou n d ry  Co., E rie . P a.
H yde P a rk  F ound ry  & M achine Co..

H vde P a rk . P a .
M cK ay M achine Co.,

Y oungstow n, O.
M esta M achine Co., P . O. Box 1466 

P ittsb u rg h , P a .
S u tto n  E ng ineering  Co., P a rk  Bldg..

P ittsb u rg h , P a . __
Voss, E d w ard  W .. 2882 W. L ib erty  

A ve., P ittsb u rg h , P a .
W ean E ng ineering  Co., W arren . O
L IF T  TRU CK S— See TR U C K S 

(L ift)
L IF T IN G  M A G N ETS— See 

M A G N ETS (L iftin g )
L IG H T IN G  (In d u s tr ia l)
G eneral E lec tric  Co.. D ep t 166-S-G.

N ela P a rk . C leveland. O. 
G ra y b a r  E lec tric  Co.. D ept. S I ,  

G ra y b a r  B ldg ., N ew  Y ork City.
L IN E R S  (P u m p  an d  Cylinder)
S henango -P enn  M old Co., D over. O.
LOCOM OTIVE CR A N ES— See 

CRA N ES (L ocom otive)
LOCOM OTIVES (D iese l-E lec tric )
A tla s  C a r  & M fg. Co.. The.

1140 Ivanhoe  R d .. C leveland. O. 
P o rte r , H. K ., Co.. Inc .,

49 th  & H a rr iso n  S ts .,
P ittsb u rg h , P a .

W hitcom b Locom otive Co..
Rochelle, 111.

LOCOM OTIVES (D iesel M echan ical)
P o rte r . H. K .. Co., In c ..

49 th  & H a rriso n  S ts .,
P ittsb u rg h . P a .

W hitcom b L ocom otive Co..
R ochelle , 111.

LOCOM OTIVES (E lec tric )
P o rte r , H. K ., Co. In c ..

49th  & H a rriso n  S ts .,
P ittsb u rg h , P a .

WIRE STRAIGHTENING 

CUTTING MACHINERY
H IG H  SPEED  Machines for 
round wire, flat wire, welding 
wire, all kinds of wire.

The F. B. Shuster Co m pa n y  
N e w  H a v e n ,  Conn.

S tra igh ten er  Specia lis ts  S ince 1866

a s i T f o r  i n f o r m a t i o n  a n d  q u o t a t i o n s  o n

\ n r i n m
tlirlHG MAGNITS-lmptuved D,iign~G,coler lifting Capacity 
SEPARATION MAGNIIJ-Jtruugur Pulling Capacity 
MAGNIT CONTROllUS—With Automatic Quick Drop

THE O H IO  E LE C T R IC  M FG . CO .
3 9 0 6  MAURIC! AVI. C l iV I lA N D , OHIO

— —
FLEXIBLE COUPLINGS VVnRequeŝ

‘•A Type and Size For Every I*nrponc ’ ’
JO H N  W A LD RO N  C O R P ., N ew  B ru n sw ic k , N . J .

S A L E S  R E P R E S E N T A T I V E S  I N  P R I N C I P A L  C I T I E S

CHIPPING CHISELS
Standard or Special for Steel Plants

Let our engineering and production departments give 
their personal attention to your chipping chisel require­
ments. Our chisels have especially tough striking surfaces. 
Made from finest alley steel, their true design and exact 
tempering assure top performance. Send for bulletin.

BUILT UP TO 
A STANDARD

NOT DOWN TO 
A PRICE

F O U N D R IE S

Also a complete line of Chipping Hummer liusliingit
S T E E L  C O N V ER SIO N  & S U P P L Y  CO.
P. O. BOX 537 (CASTLE SHANNON) PITTSBURGH, PA. .

EUREKA FIRE BRICK  WORKS
1100 n. F. Jon,-» Law Bids. PITTSBURGH, PA. AT 0612-0613

P a te n t Covered H ot T ops an d  B o tto m  P lugs 
fo r In g o t M olds fo r Alloy S teels

High Grade Clay and Fire Brick for Furnaces, Boilers, Cupolas, 
Coke Ovens, etc. Edge Pressed Brick for accurate sizing.

D iffic u lt  S h a p es  a S p ec ia lty  
Works: Ml. Braddock, Fayette Co., Pa. Dunbar, Pa.—2581

Ju ly  7, 1941

Hobart " s i m p l i f i e d
ARC WELDING 
WILL SPEED UP 
YOUR PRODUCTION 
and CUT COSTS.

*'One of the World's Largest 
Builders of Arc Welders " H O B A R T  B R O S . CO., B o x  S t-  7 1 , T ro y , Ohio
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FREE VALUABLE
BOOK ON WELDING 

Write for Your 
Copy Today!
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L O CO M O TIV ES (E lec tr ic  T ro lley )
A tla s  C a r  & M fg. Co.. The,

1140 Iv an h o e  R d ., C leveland, O.
G enera l E lec tric  Co..

S chenectady , N. Y.
W hitcom b Locom otive Co.,

R ochelle , 111.

LO CO M O TIV ES (F Ireleas)
P o rte r , H . K ., Co. In c .,

49 th  & H a rr iso n  S ts .,
P it tsb u rg h , P a .

LO CO M O TIV ES (G aso lin e -E lec tric )
A tla s  C a r  & M fg. Co., The,

1140 Iv an h o e  R d ., C leveland, O.
G enera l E lec tric  Co.,

S chenectady , N. Y.
W hitcom b L ocom otive Co.,

R ochelle , 111.
LO CO M O TIV ES (G aso line  M e­

ch a n ica l)
W hitcom b L ocom otive Co..

Rochelle, 111.

LO CO M O TIV ES (O ll-E lee trlc )
A tla s  C a r  & M fg. Co., T he,

1140 Iv a n h o e  R d ., C leveland , O.
LO CO M O TIV ES (S tea m )
P o rte r , H . K ., Co., In c .,

49 th  & H a rr is o n  S ts .,
P it tsb u rg h , P a .

LO CO M O TIV ES (S to ra g e  B a t te ry )
A tla s  C a r  & M fg. Co.. The,

1140 Iv an h o e  R d ., C leveland , O.
G en era l E lec tric  Co..

S chenectady , N. Y.
W hitcom b L ocom otive Co.,

Rochelle, 111.

L U B R IC A N T S  ( In d u s tr ia l)
A m erican  L a n o lin  C orp .,

R a ilro ad  S t.,  L aw rence , M ass.
G ulf Oil Corp. o f  P en n a .,

G u lf R efin ing  C o., 3800 G ulf 
B ldg., P ittsb u rg h . P a .

N ew  Y ork & N ew  J e rs e y  L u b ric a n t 
Co., 292 M adison  A ve.,
N ew  Y ork C ity.

P enó la , In c ., 34 th  & S m a llm a n  S ts ., 
P ittsb u rg h , P a .

Shell Oil Co., In c .,
50 W. 50 th  S t.. N ew  Y ork  C ity.

S ocony-V acuum  Oil Co., Inc .,
26 B ro ad w ay , N ew  Y ork  C ity.

S un  Oil Co., D ep t. 1. 1608 W alnu t 
S t.. P h ila d e lp h ia . P a .

T ide  W a te r  A ssoc ia ted  Oil Co.,
17 B a t te ry  P lace , N ew  Y ork C ity .

LU BU I C A TIN O  SY ST EM S
F a rv a l  C orp .. T he,

3270 E. 80 th  S t.,  C leveland. O.

M A C H IN E  W O RK
C o n tin en ta l R oll & S tee l F d ry . Co.. 

E . C hicago, Ind.
F a rre l-B irm in g h a m  C o., Inc .,

110 M ain  S t.,  A nson ia . Conn.
322 V u lcan  S t.. B uffalo . N . Y.

F e d e ra l S h ip b u ild in g  & D ry  D ock 
Co., K ea rn ey , N. J .

H a n n a  E n g in ee rin g  W orks,
1765 E ls to n  A ve., C hicago, 111.

H yde P a rk  F o u n d ry  & M ach ine  Co., 
H yde P a rk , P a .

Lew is F o u n d ry  & M ach ine  Div. o f 
B law -K nox  Co.. P ittsb u rg h , P a .

M o rg an  E n g in eerin g  Co., The, 
A lliance, O.

M A C H IN E R Y  (S pecia l)
A llis-C ha lm ers  M fg. Co.,

M ilw aukee. W is.
A tla s  C a r & M fg. C o., The,

1140 Iv a n h o e  R d .. C leveland , O.
B lrd sbo ro  S tee l F d ry . & M ach. Co., 

B lrdsboro . P a .
B rosius, E d g a r  E ., In c ., S h a rp s -  

bu rg  B ran ch , P ittsb u rg h , P a .
C leveland  P u n ch  & S h e a r  W orks 

Co., T he. 3917 S t. C la ir  A ve., 
C leveland. O.

C olum bus Die, T ool & M ach. Co.. 
955 C leveland A ve.. C olum bus, O.

C o n tin en ta l R o ll & S tee l F d ry . Co., 
E. C hicago, Ind .

E im es, C has. F ., E ng in eerin g  
W orks, 243 N. M organ  S t., 
C hicago, 111.

F a rre l-B irm in g h a m  Co., Inc.,
110 M ain  S t., A nson ia , Conn.
322 V u lcan  S t.. B u ifa lo , N. Y.

H ann ifin  M fg. Co., 621-631 So. 
K o lm a r A ve., C h icago , 111.

Lew is F o u n d ry  & M ach ine  D iv. o f 
B law -K nox  Co.. P it tsb u rg h . P a .

M organ  E n g in eerin g  Co., The, 
A lliance. O.

N a tio n a l B roach  & M ach ine  Co., 
5600 S t. J e a n . D e tro it. M ich.

N a tio n a l-E r ie  C orp ., E rie , P a .
N a*ional R oll & F d ry . Co.. The,

A von m ore . P a .
N ia g a ra  M ach ine  & -Tool W orks, 

637-697 N o rth la n d  A ve.,
B uffalo . N . Y.

Oil W ell S u pp ly  Co.. D a lla s , T e x as . 
S h u ste r , F . B ., C o., T he,

N ew  H av en , Conn.
T h o m as  M ach ine  M fg. Co., E tn a  

B ran c h  P . O., P ittsb u rg h . P a . 
U n ited  E n g in ee rin g  & F d ry . Co., 

F i r s t  N a tio n a l B an k  B ldg ., 
P it tsb u rg h , P a .

M A C H IN E R Y  (U sed  & R eb u ilt)
A lb ert, L ., & Son, W h iteh ead  R d ., 

T re n to n , N. J .
C raw b u ck . J o h n  D .. Co.,

E m p ire  B ldg ., P itt s b u rg h . P a . 
G a lb re a th  M ach inery  Co.,

E m p ire  B ldg ., P it tsb u rg h . P a . 
G en era l B low er Co., 404 N o. P eo ria  

S t., C h icago , 111.
Iro n  & S tee l P ro d u c ts , Inc ., 

H egew isch  S ta .,  C h icago . 111. 
L a n g  M ach inery  Co., 28 th  &

A .V .R .R .. P ittsb u rg h , P a .
M otor R e o a ir  & M fg. Co.,

1558 H am ilto n  A ve., C leveland . O. 
P h ila d e lp h ia  T ra n s fo rm e r  Co.,

2829 C ed a r S t.,  P h ila d e lp h ia , P a . 
W est P en n  M ach in ery  Co.,

1208 H ouse  B ldg ., P it tsb u rg h . P a .

M A G N ESIA  (E le c tr ic a lly  F u se d ) 
N o rto n  Co.. W o rceste r, M ass.

M A G N E T IC  S E P A R A T O R S — Sec 
S E P A R A T O R S  (M agnetic)

M A G N ETS (L if tin g )
C u tle r-H a m m e r, In c ., 1211 S t. P au l 

A ve., M ilw aukee, W is.
D ings  M agnetic  S e p a ra to r  Co.,

663 S m ith  S t. .  M ilw aukee, W is. 
E lec tric  C o n tro lle r  & M fg. Co.,

2670 E. 79 th  S t.. C leveland . O. 
O hio E lec tric  M fg. C o.. The,

5906 M au rice  A ve., C leveland , O.

M A G N ETS (S e p a ra t in g )
D ings  M ag n e tic  S e p a ra to r  Co..

663 S m ith  S t., M ilw aukee, W is. 
O hio E lec tric  M fg. Co.. The,

5906 M au rice  A ve., C leveland , O.

M A N D R E L S  (E x p a n d in g )
N icho lson , W . H ., & Co.,

177 O regon  S t.,  W ilk e s -B a rre , P a .

M A N G A N E S E  M E T A L  A N D  
ALLOYS

E lec tro  M e ta llu rg ica l Co..
30 E . 42nd S t.,  N ew  Y ork  C ity .

M A N G A N E S E  O R E
C u b an -A m e rican  M an g an ese  C orp ..

122 E. 42nd S t.. N ew  Y ork , N . Y. 
S am uel. F ra n k , & Co.. In c .,

H a rr is o n  B ldg ., P h ila d e lp h ia , P a .

M A N IP U L A T O R S
C o n tin en ta l R oll & S tee l F d ry . Co., 

E . C h icago . Ind .
M organ  E n g in eerin g  Co., T he, 

A lliance, O.

M A R K IN G  D E V IC E S  
C u n n in g h am , M. E .. Co.. 172 E. 

C arso n  S t.,  P it tsb u rg h , P a .

M E T A L  ( P e r fo r a te d ) — S«*c 
P E R F O R A T E D  M E T A L

M E T A L  B LA ST A B R A S IV E S  
(S h o t a n d  G rit)

A m erican  F o u n d ry  E q u ip m en t Co., 
T he . 509 So. E y rk i t  S t.. M ish a­
w a k a , Ind .

P a n g b o rn  C orp .. H ag e rs to w n , M d. 
P i ttsb u rg h  C ru sh ed  S*eel Co.,

4839 H a rr is o n  S t. .  P itt s b u rg h . P a

M E T A L  C L E A N E R S  
A m erican  C hem ical P a in t  Co..

D ep t. 310. A m bler. P a . 
P e n n sy lv a n ia  S a lt M fg. Co., D e p t 

E . P e n n s a lt  C le an er D iv ., 
P h ila d e lp h ia , P a .

U dy lite  C o rp .. T he . 1651 E . G ran d  
B lvd ., D e tro it. M ich.

M E T A L  F IN IS H E S  
A m erican  N ickelo id  Co..

1310 N. Second S t.. P e ru . 111.

M E T A L  S P E C IA L T IE S  A N D  
P A R T S — See S T A M P IN G S

M E T A L  S T A M P IN G S — See 
S T A M P IN G S

M E T A L S  (H a rd  S u rfac in g )
S toody  Co., W h ittie r , C alif.

M ETAI^S (N o n fe rro u s)
A m erican  B ra s s  Co., T he , 

W a te rb u ry , Conn.
In te rn a tio n a l N ickel Co., Inc ., T he , 

67 W all S t.. N ew  Y ork  C ity .

M IC R O M E T E R S
B row n & S h a rp e  M fg. Co., 

P rov idence , R . I.

M IL L IN G  C U T T E R S  
B row n  & S h a rp e  M fg. Co., 

P rov idence , R . I.
E x-C ell-O  C orp ., 1228 O ak m a n  

B lvd ., D e tro it, M ich.
M cK enna M eta ls  Co.,

200 L loyd A ve., L a tro b e , P a .

M IL L IN G  M A C H IN E S
B row n & S h a rp e  M fg. Co., 

P rov idence . R . I.
C in c in n a ti M illing M achine 

a n d  C in c in n a ti G rin d ers , Inc ., 
O ak ley  S ta . ,  C in c in n a ti, O. 

K e a rn e y  & T re c k e r  C o rp .. 5926 N a ­
tio n a l A ve., M ilw aukee. W is. 

N a tio n a l B ro ac h  & M achine Co., 
5600 S t. J e a n , D e tro it, M ich.

M IL L IN G  M A C H IN E S  (M illing  
an d  C en te rin g  C om bined)

Jo n es  L am son  M ach ine  Co., 
S pringfie ld , V t.

M IL L S  (B loom ing , U n iv e rsa l, P la te , 
S h ee t, T in , B a r , S tr ip , E t c . ) — See 
R O LLIN G  M IL L  E Q U IP M E N T

M O LD IN G  M A C H IN E R Y  (F o u n d ry )  
M ilw aukee F o u n d ry  E q u ip m en t Co., 

3238 W . P ie rc e  S t.,
M ilw aukee, W is.

M O LD S ( In g o t)— See IN G O T 
M OLDS

M O L Y B D EN U M  
C lim ax  M olybdenum  Co.,

500 F if th  A ve., N ew  Y ork C ity.
M O N EL M E T A L  (A ll C om m ercia l 

F o rm s)
In te rn a tio n a l N icke l Co., In c ., T he. 

67 W all S t. ,  N ew  Y ork  C ity.
M O N O R A IL  SY STEM S 
A m erican  M onoR ail Co., T he, 

13102 A th en s  A ve., C leveland , O. 
C leveland  T ra m ra il  D iv. o f C leve­

land  C ra n e  & E n g in ee rin g  Co., 
1125 E . 283rd S t. ,  W ickliffe , O. 

R ea d in g  C h a in  & B lock C orp .,
D ept. 36, R ead in g , P a .

S h ep ard  N iles C ra n e  & H o is t C orp ., 
358 S ch u y le r A ve.,
M o n tou r F a lls , N . Y.

M O TORS (E le c tr ic )
A llis-C h a lm ers  M fg. Co.,

M ilw aukee, W is.
F a irb a n k s , M orse & Co., D ep t. G75, 

600 So. M ich igan  A ve.,
C hicago. 111.

G en era l E lec tric  Co..
S ch en ec tad y , N. Y.

G ra y b a r  E lec tric  Co.. D ep t. ST.
G ra y b a r  B ldg ., N ew  Y ork  C ity. 

H a rn is c h fe g e r  C o rp .. 4411 W . N a ­
tio n a l A ve., M ilw aukee, W is. 

L incoln  E lec tric  C o., T he,
C leveland , O.

R e lian c e  E lec tric  & E ng . Co.,
10S1 Iv an h o e  R d .. C leveland . O. 

W e stin g h o u se  E lec tric  & M fg. Co., 
D ep t. 7-N , E a s t  P i t t s b u rg h , P a .

M U CK  B A R
S am ue l. F ra n k , & C o., In c ..

H a rr is o n  B ldg ., P h ila d e lp h ia . P a .
N A IL S  (*A lso S ta in le ss )
A m erican  S tee l & W ire  Co.,

R o ck e fe lle r B ld g ., C leveland , O. 
B e th leh em  S tee l Co.,

B e th lehem , P a .
C olum bia  S tee l Co.,

S an  F ran c isc o , C alif.
Jo n es  & L a u g h lin  S tee l C orp .,

Jo n e s  & L a u g h lin  B ldg ., 
P it tsb u rg h , P a .

•P i t t s b u rg h  S tee l Co.,
1653 G ra n t B ldg ., P it tsb u rg h . P a . 

•R ep u b lic  S tee l C o rp ., D ep t. ST, 
C leveland , O.

T e n n essee  Coal, Iro n  ä  R a ilro ad  
Co., B ro w n -M a rx  B ldg ., 
B irm in g h am . A la.

W ickw ire  B ro th e rs ,
189 M ain  S t . ,  C o rtlan d . N . Y. 

W ickw ire  S pence r S tee l Co..
500 F if th  A ve.. N ew  Y ork  C ity. 

Y oungstow n  S heet & T u b e  Co., The, 
Y oungstow n, O.

N A IL S  (C o a ted  a n d  G alv an ized ) 
W ickw ire  B ro th e rs , 189 M ain  S t., 

C o rtlan d . N . Y.
N IC K E L  (A ll C om m ercia l F o rm s) 
I n te rn a tio n a l N ickel C o., In c .. T he, 

67 W all S t. .  N ew  Y ork C ity.
N IC K E L  (S h o t)
In te rn a tio n a l N ickel C o., In c ., T he, 

67 W all S t.. N ew  Y ork  C ity

N IC K E L  S T E E L  (C old D ra w n ) 
B eth lehem  S tee l Co.,

B e th lehem , P a .
B liss & L au g h lin , In c ., H a rv ey , III. 
R epub lic  S tee l C o., D ep t. S T  

C leveland , O.
U nion D raw n  S tee l D iv. R epublic  

S tee l C orp ., M assillon , O.

N O ZZLES (B la stin g )
P a n g b o rn  C o rp o ra tio n ,

H ag e rs to w n , Md.
N U T S
(•A lso  S ta in le ss )
B e th lehem  S tee l Co.,

B e th lehem , P a .
C leveland  C ap  Screw ' Co.,

2930 E. 79 th  S t.. C leveland . O. 
E la s tic  S to p  N u t C orp .,

2367 V au x h a ll R d ., U nion, N. J .
E rie  B olt & N u t Co., L ib e r ty  A ve.,

a t  W. 12th  S t., E rie , P a .
•H a rp e r , H. M ., Co., The,

2646 F le tc h e r  S t.,  C h icago , III. 
L am so n  & S essions C o., The,

1971 W . 85 th  S t.,  C leveland , O. 
•R ep u b lic  S tee l C orp .,

U pson N u t D iv ., D ep t. ST.
1912 S c ra n to n  R d ., C leveland , O. 

R usse ll, B u rd sa ll <v W ard  Bolt & 
N u t Co., P o r t  C heste r, N . Y 

T in n e rm an  P ro d u c ts , Inc .,
2039 F u lto n  R d ., C leveland . O.

N U T S (C a s te lla te d )
B eth lehem  S tee l Co.,

B e th lehem , P a .
C leveland  C ap  S crew  Co..

2930 E. 79th  S t.. C leveland , O. 
E r ie  B olt & N u t Co.. L ib e rty  A ve., 

a t  W . 12 th  S t.. E rie . P a .
L a m so n  & S essions Co.. The.

1971 W . 85 th  S t. .  C leveland , O. 
N a tio n a l A cm e Co., T he. 170 E .

131st S t., C leveland . O.
R epub lic  S tee l C orp ..

U pson N u t D iv ., D ep t. ST,
1912 S c ra n to n  R d ., C leveland , O. 

R usse ll, B u rd sa ll & W a rd  B olt & 
N u t Co., P o r t  C heste r, N. Y.

N U T S (M ach ine  S crew !
C en tr  il S ' rew  C om pany .

3517 S h ields A ve., C h icago , 111.
N U T S (S elf L ock ing )
E la s tic  S top  N u t C orp .,

2367 V au x h a ll R d ., U nion, N. J .
N U T S  (S em i-F in ish ed )
B eth leh em  S tee l Co.,

B e th lehem , F a .
C leveland  C ap  Screw- Co.,

2930 E. 79 th  S t.. C leveland , O. 
E r ie  B olt & N u t Co.. L ib e r ty  Ave.

a t  W . 12 th  S t.,  E rie , P a .
L am so n  & S essions C o., The,

1971 W . 85 th  S t. C leveland , O. 
R epub lic  S tee l C orp ..

U pson N u t D iv ., D ep t. ST,
1912 S c ra n to n  R d ., C leveland , O. 

R usse ll B u rd sa ll *  W ard  B olt & 
N u t Co., P o r t  C h es te r, N. Y.

N U T S  (W ing)
C en tra l S crew  C om pany  

3517 S h ields A ve., C h icago , 111. 
P a rk e r-K a lo n  C orp ..

19-1-200 V ariex  S t.,
New' Y ork  C ity.

O IL  R E T A IN E R S  A N D  SE A L S  
C hicago  R aw h id e  M fg. Co.,

1308 E ls to n  A ve., C h icago , 111.
O IL S  (C u ttin g )
G u lf Oil C orp . o f  P en n a .,

G u lf  R efin ing  Co.,
3800 G ulf B ldg ., P it tsb u rg h . Pa. 

P enó la , Inc ., 34 th  & S m a llm a n  S ts ., 
P it tsb u rg h , P a .

Shell Oil Co., Inc .,
50 W. 50 th  S t..  N ew  Y ork  C ity . 

S ocony-V acuum  Oil Co., In c .,
26 B ro ad w ay , N ew  Y ork C ity.

S un  Oil Co., D ep t. 1. 160S W a ln u t 
S t., P h ila d e lp h ia , P a .

T ide  W a te r  A ssoc ia ted  Oil Co.,
17 B a t te ry  P lac e , N ew  Y ork  City.

O ILS (L u b r ic a tin g )— See 
L U B R IC A N T S  ( In d u s tr ia l)

O ILS  (R u s t P rev e n tiv e )
A m erican  C hem ica l P a in t  Co., 

D ep t. 310, A m bler, P a .
O P E N -H E A R T H  F1:11N A C ES— Sec 

F U R N A C E S  (O pen -H earth )

O V E N S (A n n ea lin g , J a p a n n in g , 
T em p erin g )

H ag an , Geo. J  . Co., 2400 E . C a r­
son S t. ,  P it tsb u rg h . P a .

K irk  & B lum  M fg. Co., T he,
283S S p rin g  G rove A ve., 
C in c in n a ti, O.

S te w a r t F u rn a c e  D iv .,
C h icago  F lex ib le  S h a f t  Co.,
DeDt. 112. 5600 R oosevelt R d ., 
C h icago , 111.
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W H E R E . T O - B U Y
O V E N S (C oke, B y -P ro d u c t 

R ecovery)
K oppers Co., E n g in eerin g  and  C on­

s tru c tio n  D iv ., 901 K oppers 
B ldg ., P it tsb u rg h , P a .

O V EN S (C ore an d  M old)
K irk  & B lum  M fg. Co., The,

Ü838 S p rin g  G rove A ve., 
C inc innati, O.

P en n sy lv an ia  In d u s tr ia l  E ng ineers, 
2413 W. M agnolia  S t..
P it tsb u rg h , P a .

OX Y -A C E T  V E E N  E  W E L D  IN  G 
A N D  C U T T IN G — See W E LD IN G

O X Y G EN  IN  C Y L IN D E R S  
A ir R educ tion , 60 E . 42nd S t.,

N ew  Y ork City.
L inde A ir P ro d u c ts  Co., The,

30 E. 42nd S t.. N ew  Y ork C ity
PA C K IN G  (A sb esto s  o r  R ubber) 
C arey , P h ilip . Co., T he, D ept. 73.

Lock land , C inc innati, O. 
Jo h n s-M an v ille  C orp .,

22 E. 40 th  S t., N ew  Y ork City.
PA C K IN G  S— M E C U  A N I C A L

L E A T H E R  (C up , U -C up, F lan g e  
an d  V ees)

C hicago R aw h id e  M fg. Co.,
1308 E lsto n  A ve., C hicago. 111.

P A IN T  (A lka li R esis tin g )
P en n sy lv an ia  S a lt M fg. Co., D ept. 

E . P e n n s a lt C lean er D iv., 
P h ila d e lp h ia , P a .

P A IN T  (A lum inum )
K oppers C o.. T a r  & C hem ical D iv., 

300 K oppers B ldg.,
P ittsb u rg h , P a .

P A IN T  (H e a t R esis tin g )
A m erican  C hem ical P a in t Co.,

D ept. 310, A m bler, P a .
P A IN T  ( In d u s tr ia l)
C arey . P h ilip . Co., The. D ept. 71, 

L ock land , C inc innati, O.
P A IN T  (M ark in g )
K oppers Co., T a r  & C hem ical D iv., 

300 K oppers B ldg.,
P ittsb u rg h , P a .

P A IN T  ( R u s t  P rev en tiv e )
A m erican  C hem ical P a in t Co.,

D ept. 310, A m bler, P a .
K oppers Co., T a r  & C hem ical D iv.. 

300 K oppers B ldg .,
P ittsb u rg h , P a .

PA R A L L E L S  
C hallenge M ach inery  Co.,

G rand  H av en . M ich.
PA RTS (P rec ision )
Ex-Cell-O  C orp ., 1228 O akm an  

B lvd., D e tro it, M ich.
PA T T E R N  E Q U IP M E N T  (W ood o r 

M etal)
W ellm an B ronze  & A lum inum  Co., 

The, 6002 S u p erio r A ve.,
C leveland , O.

P E R F O R A T E D  M ETA L 
Chicago P e r fo ra tin g  Co.,

2443 W . 24 th  P I.. C hicago. 111. 
E rd le  P e r fo ra tin g  Co.,

171 Y ork S t. R ochester, N . Y. 
H a rr in g to n  & K ing  P e r fo ra tin g  Co., 

5634 F illm ore  S t., C hicago, 111. 
W ickw ire  S pence r S tee l Co.,

500 F if th  A ve., N ew  Y ork City. 
P H E N O L  R E C O V E R Y  PL A N T S 
K oppers Co., E ng in eerin g  an d  C on­

s tru c tio n  D iv ., 901 K oppers 
B ldg ., P it tsb u rg h , P a .

P IC K L IN G  CO M PO UN D S 
A m erican  1 C hem ical P a in t Co.,

D ept. 310, A m bler. P a . 
P en n sy lv an ia  S a lt M fg. Co., D ept. 

E . P e n n s a lt  C lean er D iv., 
P h ila d e lp h ia , P a .

P IC K L IN G  C R A TES
K irk  & B lum  M fg. Co., The.

2838 S p rin g  G rove A ve.,
C inc innati, O.

P IC K  LI NG EQ  L I PM  E N T  
B uffalo  W ire  W orks  Co.,

437 T e rra c e . B uffalo , N . Y. 
In te rn a tio n a l N icke l Co., The.

67 W all S t.. N ew  Y ork City. 
P IC K L IN G  M A C H IN E R Y  
E rie  F o u n d ry  Co., E rie , P a .
Lewis F o u n d ry  & M achine Div. o f 

B law -K nox  Co., P ittsb u rg h , P a . 
M esta  M ach ine Co.,

P . O. Box 1466, P ittsb u rg h , P a . 
W ean E n g in ee rin g  Co., W a rre n , O. 
P IC K L IN G  T A N K  L IN IN G S  
Ceilcote Co., 750 R ocke fe lle r 

B ldg ., C leveland. O.
P en n sy lv an ia  S a lt  M fg. Co., D ept.

E. P e n n s a lt  C le an er D iv., 
P h ila d e lp h ia , P a .

P IC K L IN G  T A N K S— See T A N K S 
(P ick lin g )

P IE R C E R  P O IN T S  
Y oungstow n A lloy C a s tin g  C orp.,

103 E . In d ia n o la  A ve., 
Y oungstow n, O.

P IG  IRO N
A lan Wood Steel Co.,

Conshohocken, P a .
A m erican  Steel & W ire Co., 

R ockefelle r B ldg., C leveland, O. 
B eth lehem  Steel Co.,

B ethlehem , P a.
B rooke, E. & G ., Iron  Co., 

B irdsboro, P a .
C arnegie-U linois Steel Corp., 

P ittsb u rg h  -Chicago. 
C leveland-C liffs Iron  Co., Union 

Com m erce Bldg., C leveland. O. 
H an n a  F u rn ace  Corp., The,

E corse, D etro it, Mich.
Jack so n  Iron  & S teel Co.,

Jackson , O.
Jones & L augh lin  Steel Corp., 

Jones & L augh lin  B ldg., 
P ittsb u rg h , P a .

Republic Steel C orp., D ept. ST, 
C leveland, O.

Sam uel, F ra n k  & Co., Inc..
H a rrison  Bldg., P h iladelph ia , P a. 

S henango F u rn ace  Co.,
O liver B ldg., P ittsb u rg h , P a . 

S nyder, W. P ., & Co.,
O liver B ldg., P ittsb u rg h . Pa. 

T ennessee Coal, Iron  & R ailroad  Co., 
B row n-M arx Bldg.,
B irm ingham , Ala.

W iem an & W ard  Co.. The,
O liver B ldg., P ittsb u rg h . P a.

PIG  IRO N  (C harcoal)
T ennessee P roducts  Corp.,

N ashville, Tenn.

P IL IN G  (Iro n  and  Steel)
B eth lehem  S teel Co.,

B ethlehem , P a.
Carnegie-U linois Steel Corp., 

P ittsbu rgh -C h icago .
C olum bia S tee l Co.,

S an  F rancisco , Calif.
In lan d  Steel Co., 38 S ou th  D e a r­

born S t.. Chicago, 111.
N atio n a l T ube Co..

F rick  B ldg.. P ittsb u rg h , P a . 
R epublic Steel Corp.,

D ept. ST, C leveland, O.
P IL IN G  (P re ssu re -T rea ted  W ood) 
Wood P reserv ing  C orp., The,

.‘300 K oppers B ldg.,
P ittsb u rg h , P a .

P ILLO W  BLOCKS (B all)
Ah 1 berg  B ea ring  Co..

3015 W . 47th S t., Chicago, 111.

PIL L O W  BLOCKS (R oller B earing)
A hlberg B earing  Co.,

3015 W. 47th S t.. Chicago, 111. 
L ink-B elt Co.. 519 N. H olm es Ave..

Ind ianapo lis, Ind .
P ILLO W  BOXES
S K F  In d u strie s, Inc., F ro n t S t. an d  

E rie  A ve., P h iladelph ia , P a.

P IN IO N S (M ill)
C am egie-IU inois Steel C orp..

P ittsbu rgh -C h icago .
C on tinen ta l Roll & Steel F d ry . Co..

E. Chicago. Ind. 
F a rre l-B lrm in g h am  Co., Inc..

110 M ain S t., A nsonia, Conn.
322 V ulcan  S t., B uffalo, N. Y. 

H orsbu rgh  & S co tt Co.. The,
5112 H am ilton  A ve.. C leveland. O. 

N a tio n a l-E rie  C orp.. E rie , P a . 
S im onds G ear & M fg. Co.. The.

2 5 th  S t., P ittsb u rg h , P a .
U nited E ng ineering  & F o u n d ry  Co.. 

F irs t  N a tio n a l B ank  B ldg., 
P ittsb u rg h , P a.

P IN S  (C ase H ardened  o r H eat 
T rea ted )

E rie  Bolt & N u t Co., L ib e rty  Ave. 
a t  W. 12th S t., E rie , Pa.

P IN S  (T aper)
M oltrup  Steel P ro d u c ts  Co.,

B eaver F alls, P a .
P IP E  (B rass , B ronze , Copper) 
A m erican  B rass  Co., The,

W aterbu ry , Conn.
B ridgeport B rass  Co.,

B ridgeport, Conn 
S henango -P enn  Mold Co., D over, O.
I’l l 1, ;  (S q u are  and  R ec tan g u la r)
Y oungstow n Sheet & T u b e  Co.. The.

Y oungstow n, O.

P IP E  (S teel)
A llegheny L udlum  S teel C orp .,

D ept. T-125.
O liver B ldg.. P ittsb u rg h . P a . 

A m erican  Rolling Mill Co.. The.
120 C u rtis  S t.. M iddletow n. O. 

B abcock & W ilcox T ube Co.. The.
B eaver F a lls . P a .

B eth lehem  S teel Co.,
B eth lehem . Pa.

C olum bia S tee l Co..
S an  F rancisco . C alif.

C ran e  Co., 836 So. M ichigan A ve., 
Chicago. III.

Jones & I-aughlln  S tee l C orp..
Jones & L augh lin  B 'd g .. 
P ittsb u rg h . Pa.

tSIMONDS;

Since 1892 SIMONDS has been  the word 
for Quality G ears throughout industry. All 
types: cast and  forged steel, g ray  iron, 
bronze, aluminum and  monel m etal—also 
silent steel, raw hide and  bakelite. Write 
for information.

THE SIM ONDS GEAR & M FG. CO.
25TH STREET, PITTSBURGH, PA.

« TH E W E IN M A N  „
P U M P  & S U P P L Y  C O M P A N Y

Designers & Builders of 
Hydraulic and Lubricating Oil Equipment 

For Steel Mills and Heavy Industries
210 BLVD. OF THE ALLIES PITTSBURGH, PENNA.

BLAST FURNACE

§  Blunt F u rn a ce  C opper  
C anting*

f  R oll N eck  B earin g«
9  H o u s in g  N u ts
f  M a ch in ery  C anting*

9  A cid  R e s is t in g  C a stin g s
9  P h o sp h o r ired  C opp er
9  H o t M e ta l L ad le  C ar B ear in g*

0  L o co m o tiv e  a n d  C ar J o u r n a l  
B ea r in g s  ,

B a b b itt  M e ta ls

NATIONAL BEARING M ETALS CO RP.
PITTSB U R G H , PENNA.

C lear in g  111. (C h ica g o  D is tr ic t)  —  M c a d v ille , P a .

INDUSTRIAL TRUCKS AND 
TRAILERS

Caster and Fifth W hee l 
Types

T H E  O H IO  G A L V A N IZ IN G  &  IV IF G .
P e n n  S t . ,  N ile s , O h io .

a COWLES
R O T A R Y  S Q U A R IN G  K N IV E S  

f o r  M o d e rn  R e q u ir e m e n ts  
H ighest Q u a lity  . . . .Lo n g  Serv ice
T h e  P r o d u c t  o f  M a n y  Y e a r s  S p e c i a l i z a t i o n  

M A D E  B Y  T O O L M A K E R S

C O W L E S  T O O L  C O M P A N Y
C lev e la n d . O h io
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P I P E  (S te e l)— Con.
N a tio n a l T ube Co.,

F r ic k  B ldg ., P it tsb u rg h , P a . 
R epub lic  S tee l C orp ., D ep t. ST, 

C leveland , O.
W e ste rn  G as D iv ., K oppers 

Co., F o r t  W ayne, Ind .
W heeling  S tee l C orp .,

W heeling . W . Va.
Y oungstow n S h ee t & T u b e  C o., The. 

Y oungstow n, O.
P IP E  BALLS
Y oungstow n A lloy C as tin g  C orp ., 

103 E . In d ia n o la  A ve., 
Y oungstow n, O.

P IP E  B E N D IN G
C ra n e  Co., 836 So. M ich igan  A ve.. 

C hicago, 111.
P I P E  C U T T IN G  A N D  T H R E A D ­

IN G  M A C H IN ER Y  
L a n d is  M ach ine  Co.,

W aynesbo ro , P a .
P IP E  F IT T IN G S  
B abcock  & W ilcox C o., The, 

R e fra c to r ie s  D iv ., 85 L ib e r ty  S t., 
N ew  Y ork  C ity.

C ran e  C o., 836 So. M ich igan  A ve., 
C h icago , 111.

G rinnell Co., In c ., P rov idence , R . I. 
O il W ell S upp ly  Co., D a lla s , T exas . 
P IP E  L IN E S  (R iv e ted  a n d  W elded) 
B e th leh em  S tee l Co.,

B e th lehem , P a .
P IP E  M IL L  M A C H IN E R Y  
T ay lo r-W ilso n  M fg. Co..

15 T hom pson  A ve.,
M cK ees R ocks, P a .

U nited  E n g in ee rin g  & F d ry . Co., 
F ir s t  N a tio n a l B an k  B ldg .. 
P it tsb u rg h , P a .

Y oder C o., T he , W . 55 th  S t. & W a l­
w o rth  A ve., C leveland , O.

P I P E  R O LLS (M ag n e tic )
D ings M ag n e tic  S e p a ra to r  Co.,

663 S m ith  S t..  M ilw aukee. W is. 
P IP E  S T R A IG H T E N IN G  

M A C H IN E R Y  
E im es, C has. F ..  E n g in ee rin g  

W orks , 243 N . M o rg an  S t., 
C h icago , 111.

L o g em an n  B ro th e rs  C o., 3126 B u r­
le igh  S t . ,  M ilw aukee, W is.

S u tto n  E n g in ee rin g  Co.,
P a rk  B ldg ., P it tsb u rg h , P a . 

T ay lo r-W ilso n  M fg. Co..
15 T h o m p so n  A ve.,

. M cK ees R o ck s , P a .
U n ited  E n g in ee rin g  & F d ry . Co.,

F ir s t  N a tio n a l B an k  B ldg ., 
P it tsb u rg h , P a .

P I P E  TO O LS
G reenfie ld  T a p  & D ie  C orp ., 

G reenfie ld , M ass.
P IP IN G  C O N T R A C T O R S 
G rin n e ll C o., In c ., P rov idence , R . I. 
P o w er P ip in g  C o., B ea v e r an d  

W e ste rn  A ve., P it t s b u rg h , P a . 
P IS T O N  R IN G S
A m erican  H am m ered  P is to n  R ing  

D iv  K o p p ers  Co.,
B a ltim o re , M d.

P IS T O N  RO D S
B a y  C ity  F o rg e  C o., W . 19 th  an d  

C ra n b e rry  S ts .,  E rie , P a .
B liss  & L a u g h lln , In c ., H a rv ey , 111. 
H ep p en s ta ll Co.,* 47 th  a n d  H atfie ld  

S ts .,  P it tsb u rg h , P a .
J o n e s  & L a u g h lin  S tee l C orp ..

Jo n e s  & L a u g h lln  B ldg ., 
P it tsb u rg h , P a .

N a tio n a l F o rg e  & O rd n an ce  Co., 
Irv in e , W a rre n  C o., P a .

R epub lic  S tee l C orp .,
D ep t. S T , C leveland , O.

S ta n d a rd  S tee l W o rk s  D iv. o f  T he 
B aldw in  L ocom otive  W orks, 
P h ila d e lp h ia . P a .

U nion  D raw n  S tee l D iv ., R epub lic  
S tee l C orp ., M assillon , O. 

P L A N E R S  A N D  S H A P E R S  
C in c in n a ti S h a p e r  Co., E la m  an d  

G a r ra rd  S ts ., C in c in n a ti, O. 
C leveland  P u n ch  & S h e a r  W o rk s 

Co., T he, 3917 S t. C la ir  A ve., 
C leveland , O.

P L A N T  D ISM A N T L E R S  
H e tz  C o n s tru c tio n  C o., W a rre n , O. 
P L A T E  CASTORS 
H y a tt  B ea rin g s  D iv ., G enera l M o­

to r s  S a le s  C o rp ., H a rr iso n . N . J . 
P L A T E S  (S h ea red  o r  U n iv ersa l)  
(♦A lso  S ta in le ss )
•A la n  W ood S tee l Co., 

C onshohocken , P a .
•A llegheny  L ud lum  S tee l C orp .,

D ep t. T-125,
O live r B ldg ., P it tsb u rg h . P a . 

•A m erican  R o lling  Mill Co., T he.
120 C u rtis  S t. .  M iddletow n. O. 

•B e th leh e m  S tee l Co..
B e th lehem , P a .

•C a rn e g ie -Ill in o is  S tee l C orp ..
P ittsb u rg h -C h lc a g o .

C o lu m b ia  S tee l Co..
S a n  F ran c isc o . C alif.

E n te rp r is e  G alv a n iz in g  Co.,
2525 E . C u m b e rlan d  S t., 
P h ila d e lp h ia . P a .

G ra n ite  C ity  S tee l Co.,
G ra n ite  C ity . 111.

In g erso ll S tee l <St D isc  D iv ., B o rg  
W a rn e r  C orp ., 310 S. M ich igan  
A ve., C h icago , 111.

In la n d  S tee l Co., 38 So. D earb o rn  
S t.,  C h icago . 111.

Jo n es  & L a u g h lin  S tee l C orp .,
Jo n es  & L a u g h lin  B ldg ., 
P it tsb u rg h , P a .

L ev inson  S tee l Co.,
33 P r id e  S t..  P it tsb u rg h , P a . 

•R ep u b lic  S tee l C orp .,
D ep t. S T , C leveland , O. 

•R y e rso n , Jo s . T ., «St S an , In c .,
16 th  a n d  R ockw ell S ts .,
C h icago , 111.

T e n n essee  Coal. Iro n  & R a ilro ad  
Co., B ro w n -M arx  B ldg ., 
B irm in g h am , A la.

W o rth  S tee l Co., C lay m o n t, Del. 
Y oungstow n S h ee t & T u b e  C o.. T he. 

Y oungstow n, O.
P L A T E S  (S ta in le s s  C lad)
G ra n ite  C ity  S tee l Co.,

G ra n ite  C ity , 111.
In g e rso ll S tee l & D isc D iv ., B org- 

W a rn e r  C orp ., 310 S. M ich igan  
A ve., C h icago , 111.

P L A T E S  (S tee l—-F loo r)—  See 
F L O O R IN G  (S tee l)

P L A T E S  (T e rn e  a n d  T in )— S ec 
T IN  P L A T E

P L A T IN G  E Q U IP M E N T  
U dy lite  C orp .. T he . 1651 E. G ran d  

B lvd ., D e tro it. M ich.
PL U G S (E x p a n sio n )
H u b b a rd , M. D ., S p rin g  Co.,

432 C e n tra l A ve., P o n tia c , M ich. 
P LU G S (R o lling  M ill)
Y oungstow n A lloy  C a s tin g  C orp .,

103 E . In d ia n o la  A ve., 
Y oungstow n, O.

P O L E S  (T u b u la r  S tee l)
N a tio n a l T u b e  Co.,

F r ic k  B ldg ., P it tsb u rg h , P a . 
P O L IS H IN G  M A C H IN E R Y  
(T u b e  a n d  B a r)
M ed art Co.. T he . 3520 d e  K a lb  

S t., S t. L ouis, Mo. 
P O T E N T IO M E T E R S  
B ris to l Co., T he,

112 B ris to l R d ., W a te rb u ry , Conn. 
PO T S (C ase  H ard en in g )
P ressed  S tee l T a n k  C o., 1461 So.

66 th  S t . ,  M ilw aukee, W is.
PO T S (M elting )
F a rre l-B irm in g h a m  C o., In c .,

110 M ain  S t. .  A nso n ia , Conn.
322 V u lca n  S t..  B u ffa lo , N . Y. 

K em p, C. M ., M fg. Co.,
405 E . O live r S t . ,  B a ltim o re , Md. 

P O W E R  U N IT S  (G aso line , E lec tric  
fo r I n d u s tr ia l  T ru c k s)  

R ea d y -P o w e r C o., T he,
3828 G ran d  R iv e r A ve..
D e tro it, M ich.

P R E H E A T E R S
B abcock  «St W ilcox C o., T he,

R e fra c to r ie s  D iv ., 85 L ib e r ty  S t., 
N ew  Y ork  C ity.

P R E S S E D  M E T A L  P A R T S  
S ta n le y  W orks, T he . P re s se d  M eta l 

D iv ., N ew  B r ita in , Conn. 
P R E S S E S
C leveland  P u n ch  & S h e a r  W o rk s 

Co., T he , 3917 S t. C la ir  A ve., 
C leveland , O.

E im es, C has. F .,  E n g in ee rin g  
W orks, 243 N . M o rg an  S t.. 
C hicago, 111.

E rie  F o u n d ry  C o., E r ie , P a . 
F a r re l-B irm in g h a m  C o., In c .,

110 M ain  S t.,  A nso n ia , Conn.
322 V u lcan  S t.,  B uffalo , N . Y. 

L o g e m an n  B ro th e rs  C o.. 3126 B u r­
le igh  S t. ,  M ilw aukee, W is.

N ia g a ra  M ach ine  & Tool W orks , 
637-697 N o rth la n d  A ve.,
B uffalo . N . Y.

T o m k in s-Jo h n so n  C o., T he,
611 N . M echan ic  S t.,
J a c k so n . M ich.

W a tso n -S tillm a n  C o., R oselle , N . J . 
P R E S S E S  (B end ing )
W a tso n -S tillm a n  C o., R oselle , N . J . 
Z eh & H a h n e m a n n  C o., 56 A v ­

enue A, N ew ark , N . J .
P R E S S E S  (E x tru s io n )
E im es, C has. F .,  E n g in eerin g  

W orks , 243 N . M o rg an  S t., 
C hicago. 111.

W a tso n -S tillm a n  C o., R oselle , N . J . 
W ood, R . D ., C o.. 400 C h e s tn u t S t..

P h ila d e lp h ia . P a .
P R E S S E S  (F o rg in g )
E r ie  F o u n d ry  C o.. E rie , P a .
MestA M ach ine  C o .,

P . O. B ox  1466, P ittsb u rg h , P a . 
M o rg an  E n g in ee rin g  C o., T he, 

A lliance , O.

N a tio n a l M ach inery  C o., T he,
T iffin , O.

U nited  E n g in ee rin g  & F d ry . Co., 
F irs t  N a tio n a l B an k  B ldg ., 
P it t s b u rg h , P a .

W a tso n -S tillm a n  C o., R oselle , N . J .
P R E S S E S  (F o rm in g  an d  B ra k in g )
C in c in n a ti S h a p e r  C o., E lam  an d  

G a r ra rd  S ts .,  C in c in n a ti, O. 
C leveland  C ra n e  & E n g in ee rin g  Co., 

T he . S lee lw cld  M ach inery  D iv ., 
1125 E . 283rd  S t . ,  W ickliffe , O. 

W a tso n -S tillm a n  Co., R oselle , N . J . 
Zeh & H a h n e m a n n  Co., 56 A v ­

enue A, N ew ark , N . J .
P R E S S E S  (H y d rau lic )
B ird sb o ro  S tee l F d ry . & M ach. Co., 

B ird sb o ro , P a .
C h a m b e rsb u rg  E n g in e e r in g  Co., 

C h am b ersb u rg , P a .
E lm es, C has. F . ,  E n g in eerin g  

W orks, 243 N . M o rg an  S t., 
C hicago, 111.

E rie  F o u n d ry  C o., E rie , P a . 
F a r re l-B irm in g h a m  C o., In c .,

110 M ain  S t.,  A nson ia , Conn.
322 V u lcan  S t.,  B uffalo . N . Y. 

H a n n a  E n g in ee rin g  W orks,
1765 E ls to n  A ve., C h icago , 111. 

H ann ifin  M fg. C o.. 621-631 So.
K o lm a r A ve., C h icago , 111. 

L o g em an n  B ro th e rs  C o., 3126 B u r­
le igh  S t., M ilw aukee, W is.

M esta  M ach ine  Co.,
P . O. B ox 1466, P ittsb u rg h , P a . 

M o rg an  E n g in ee rin g  Co., T he, 
A lliance, O.

N a tio n a l-E r le  C o rp ., E rie , P a . 
P ro g re ss iv e  W eld er C o., 3050 

E . O u te r  D rive , D e tro it. M ich. 
W a tso n -S tillm a n  C o., R oselle , N . J . 
W ood. R . D ., Co.,

400 C h e s tn u t S t. ,  P h ila d e lp h ia . P a .
P R E S S E S  (P n e u m a tic )
H an n ifin  M fg. Co., 621-631 So. 

K o lm a r A ve.. C h icago , 111.
P R E S S E S  (P u n c h in g , D raw in g , 

C oin ing , B la n k in g , e tc .)
C leveland  P u n ch  & S h e a r  W orks 

C o., T he. 3917 S t. C la ir  A ve., 
C leveland , O.

N ia g a ra  M ach ine  & T oo l W orks, 
637-697 N o rth la n d  A ve.,
B uffalo . N. Y.

P ro g re ss iv e  W elder Co., 3050 
E. O u te r D rive , D e tro it. M ich.

Zeh & H a h n e m a n n  Co., 56 A v­
en u e  A, N ew ark , N . J .

P R E S S E S  (R iv e tin g )
H a n n a  E n g in ee rin g  W orks.

1765 E ls to n  A ve., C hicago. 111. 
H ann ifin  M fg. Co., 621-631 So. 

K o lm a r A ve., C hicago, III.
P R E S S E S  (S c ra p  B u nd ling  an d  

B aling )
L ogem ann  B ro th e rs  Co., 3126 B u r­

le igh  S t.,  M ilw aukee, W is.
P R E S S E S  (S tam p in g )
Zeh & H a h n e m a n n  Co., 56 A v­

enue A , N e w a rk , N . J .
P R E S S E S  (W eld in g )— See 

W E L D E R S  
P R E S S E S , B R IQ U E T IN G  (T u rn in g s  

& B o rings)
M ilw au k ee  F o u n d ry  E q u ip m e n t Co., 

3238 W . P ie rc e  S t.,
M ilw aukee, W is.

P R E S S U R E  V E S SE L S  
B abcock  & W ilcox C o., T he,

R e fra c to r ie s  D iv ., 85 L ib e r ty  S t., 
N ew  Y ork  C ity .

P R O D U C E R  GAS SY STE M S— See 
GAS P R O D U C E R  P L A N T S  

P U G  M IL L S  (F o r  B la s t  F u rn a c e s  
a n d  S in te r in g  P la n ts )

B ailey , W m . M .. Co.,
702 M agee B ldg ., P itt s b u rg h , P a . 

P U L L E Y S  (M ag n e tic ) 
C u tle r-H a m m e r, In c ., 1211 S t. P a u l 

A ve., M ilw aukee. W is.
D ings  M ag n e tic  S e p a ra to r  Co.,

663 S m ith  S t.,  M ilw aukee, W is. 
P U L V E R IZ E R S  
A m erican  P u lv e r iz e r  C o., 1539 

M ack lind  A ve., S t. L ouis, Mo. 
P U M P  H O U SES
D ra v o  C orp. (C o n tra c tin g  D iv .) , 

N ev ille  Is la n d , P ittsb u rg h . P a . 
P U M P S
A llis-C h a lm ers  M fg. Co.,

M ilw aukee, W is.
B uffa lo  F o rg e  Co.,

446 B ro ad w ay , B uffalo , N . Y. 
F a irb a n k s . M orse  & C o., D ep t. G75, 

600 S. M ich igan  A ve., C h icago , 111. 
M es ta  M ach ine  Co.,

P . O. B ox  1466, P itt s b u rg h , P a . 
O il W ell S u pp ly  Co., D a lla s , T e x as . 
R o p er, T h e  G eo. D ., C orp .,

R o ck fo rd . 111.
W ein m an  P u m p  & S up ly  C o., T he. 

210 B lvd . o f  th e  A llies,
P ittsb u rg h , P a .

P U M P S  (Boile;* F eed )
F a irb a n k s , M orse & C o., D ep t. G75, 

600 S. M ich igan  A ve., C h icago , 111. 
W e inm an  P u m p  «St S upp ly  C o., The, 

210 B lvd. o f  th e  A llies.
P itt s b u rg h , P a .

P U M P S  (C e n tr ifu g a l)
A llis-C h a lm ers  M lg . Co.,

M ilw aukee, W is.
B row n & S h a rp e  M fg. Co., 

P rov idence , R . I.
F a irb a n k s , M orse & C o., D ep t. G75. 

600 So. M ich igan  A ve.,
C h icago , 111.

T o m k in s-Jo h n so n  C o., T he,
611 N . M echan ic  S t.,
J a c k s o n , M ich.

W einm an  P u m p  & S u pp ly  Co., The. 
210 B lvd. o f  th e  A llies, 
P ittsb u rg h , P a .

P U M P S  (F u e l In je c tio n )
E x-C ell-O  C orp ., 1228 O ak m a n  

B lvd ., D e tro it, M ich.

P U M P S  (H y d rau lic )
B row n & S h a rp e  M fg. Co., 

P ro v id en ce , R . I.
E lm es, C has. F .,  E n g in ee rin g  

W orks, 243 N . M o rg an  S t., 
C h icago , 111.

L o g em an n  B ro th e rs  C o., 3126 B u r­
le igh  S t., M ilw aukee. W is. 

N a tlo n a l-E r ie  C o rp ., E rie , P a . 
R oper, T h e  Geo. D ., C orp ., 

R ock fo rd , 111.
W einm an  P u m p  & S u pp ly  C o., T he, 

210 B lvd. o f  th e  A llies,
P itt s b u rg h , P a .

W ood, R . D ., Co., 400 C h e s tn u t S t., 
P h ila d e lp h ia , P a .

P U M P S  (R ec ip ro ca tin g )
F a irb a n k s , M orse  & C o., D ep t. G75, 

600 S. M ich igan  A ve., C h icago , 111. 
W e in m an  P u m p  & S u pp ly  C o., The, 

210 B lvd. o f  th e  A llies,
P ittsb u rg h , P a .

P U M P S  (R o ta ry )
B row n «St S h a rp e  M fg. Co., 

P rov idence . R . I.
F a irb a n k s , M orse  «St C o., D ep t. G75.

600 S. M ich igan  A ve., C h icago , III. 
R oper, T h e  Geo. D ., C orp ., 

R o ck fo rd , 111.
W ein m an  P u m p  & S u pp ly  Co., The, 

210 B lvd . o f th e  A llies,
P itt s b u rg h , P a .

P U M P S  (V acu u m )
F a irb a n k s , M orse  & Co., D ep t. G75, 

600 S. M ich igan  A ve., C h icago . 111. 
P U M P S  (V e rtic a l T u rb in e )
L ay n e  <St B ow ler, In c .,

M em phis, T enn .
P U N C H E S  (M ultip le)
C in c in n a ti S h a p e r  C o., E la m  and  

G a r ra rd  S ts .,  C inc in n a ti, O. 
C leveland  P u n ch  «St S h e a r  W orks 

C o., T he, 3917 S t. C la ir  A ve., 
C leveland , O.

H ann ifin  M fg. Co., 621-631 So.
K o lm a r A ve., C h icago , 111. 

P U N C H IN G  A N D  S H E A R IN G  
M A C H IN E R Y  

B e a tty  M ach ine  «St M fg. Co., 
H am m o n d , Ind .

B uffa lo  F o rg e  Co.,
446 B ro ad w ay , B uffalo , N . Y. 

C h am b ersb u rg  E n g in ee rin g  Co., 
C h am b ersb u rg , P a .

C leveland  P u n c h  «St S h e a r  W orks 
Co., T he, 3917 S t. C la ir  A ve., 
C leveland , O.

C o n tin en ta l R oll & S tee l F d ry . Co., 
E . C h icago , In d .

H an n ifin  M fg. Co., 621-631 So. K o l­
m a r  A ve., C h icago , 111.

L ew is F o u n d ry  «St M ach ine  D iv. of 
B law -K nox  C o., P it t s b u rg h , P a . 

M organ  E n g in ee rin g  C o., The, 
A lliance, O.

N ia g a ra  M ach ine  & Tool W orks, 
637-697 N o rth la n d  A ve.,
B uffalo , N. Y.

T h o m as  M ach ine  M fg. C o., E tn a  
B ra n c h  P . O ., P it tsb u rg h . P a . 

U n ited  E n g in ee rin g  «St F d ry . Co., 
F ir s t  N a tio n a l B a n k  B ldg ., 
P itt s b u rg h , P a .

P Y R O M E T E R  T U B E S
N o rto n  C om pany , W o rce ste r, M ass.
P Y R O M E T E R S
B ris to l Co., T he,

112 B ris to l R d .. W a te rb u ry , Conn. 
B row n In s tru m e n t D iv . o f  M in- 

n eapo lis-H oneyw e ll R e g u la to r  
C o.. 4462 W ayne A ve., 
P h ila d e lp h ia , P a .

F o x b o ro  Co., T he , 118 N eponset 
A ve., F oxbo ro , M ass.

L eeds «St N o r th ru p  C o., 4957 S ten- 
to n  A ve ., P h ila d e lp h ia . P a .

R A IL  B R E A K E R S
N a tio n a l R o ll & F o u n d ry  C o.. The.

A vonm ore , P a .
U n ited  E n g in e e r in g  & F d ry  Co., 

F ir s t  N a tio n a l B a n k  B ldg ., 
P it tsb u rg h , P a .
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KAILS (N ew  a n d  R elay ing )
F o ste r, L. B ., Co., Inc .,

P . O. B ox 1647, P ittsb u rg h , P a .
R A IL S  (S tee l)
B eth lehem  S tee l Co.,

B eth lehem , P a .
C arneg ie-Illino is  S tee l C orp ., 

P ittsb u rg h -C h icag o .
C olum bia S tee l Co.,

S an  F ran c isc o , C alif.
In land  S tee l Co., 38 S. D earb o rn  

S t., C hicago. 111.
R yerson, Jo s . T . & Son, Inc.,

16th «Sr R ockw ell S ts ., Chicago, III. 
T ennessee Coal, Iro n  & R a ilro ad  

Co., B ro w n -M arx  B ldg ., 
B irm in g h am , A la.

W eirton  S tee l Co., W eirton , W . Va.

R EA M ER S
B lan ch ard  M achine C o., The, 61 

S ta te  S t.,  C am bridge . M ass. 
B row n & S h a rp e  M fg. Co., 

P rov idence , R . I.
C leveland T w ist D rill Co., The.

1242 E . 49 th  S t., C leveland, O. 
G isholt M ach ine  Co., 1217 E. W a sh ­

ing ton  A ve., M adison, W is. 
G reenfield T a p  & D ie  C orp., 

G reenfield, M ass.
R E B U IL T  E Q U IP M E N T  
A lbert, L ., & Son, W hitehead  R d ., 

T re n to n , N . J .
C raw buck , J o h n  D ., Co.,

E m p ire  B ldg ., P ittsb u rg h , P a . 
G a lb rea th  M ach inery  Co.,

E m pire  B ldg ., P ittsb u rg h . P a . 
G enera l B low er Co., 404 N. P eoria  

S t., C hicago, III.
I ro n  & S tee l P ro d u c ts , In c ., 

H egew isch  S ta .,  C hicago, 111.
L an g  M ach inery  Co., 28 th  &

A .V .R .R ., P it tsb u rg h , P a .
M otor R e p a ir  & M fg. Co.,

1558 H am ilto n  A ve.. C leveland, O. 
P h ilad e lp h ia  T ra n sfo rm e r Co.,

2829 C ed a r S t., P h ilad e lp h ia . P a . 
W est P en n  M ach inery  Co.,

1208 H ouse  B ldg ., P ittsb u rg h , P a . 
R E C E IV E R S
P ressed  S tee l T a n k  Co., 1461 So.

66th  S t., M ilw aukee, W is. 
R E C O R D E R S (C om bustion)
H ays C orp ., T he, 960 E ig h th  A ve., 

M ichigan C ity , Ind .
R E C O R D E R S  (P re s su re , Speed, 

T e m p e ra tu re , T im e)
B ris to l Co., T he, 112 B ris to l R d., 

W a te rb u ry , Conn.
B row n In s tru m e n t Div. o f Min- 

neapo lls-H oneyw ell R egu la to r 
Co., 4462 W ayne A ve., 
P h ila d e lp h ia , P a .

F oxboro  Co., T he, 118 N eponset 
A ve., F oxboro , M ass.

Leeds «& N o rth ru p  Co., 4957 S ten- 
ton  A ve., P h ila d e lp h ia , P a . 

R E D U C E R S  (S p eed )— See S P E E D  
R E D U C E R S  

R E D U C T IO N  G EA RS 
F a rre l-B lrm in g h a m  Co., Inc ..

110 M ain  S t., A nson ia, Conn.
322 V u lcan  S t.. B uffalo . N. Y. 

H o rsb u rg h  & S co tt Co., T he, 5112 
H am ilto n  A ve., C leveland, O. 

N a tio n a l-E ric  C o rp ., E rie , P a . 
R E F R A C T O R IE S  (D olom ite)
B asic R e fra c to r ie s , In c .,

H a n n a  B ldg ., C leveland , O. 
R E F R A C T O R IE S  (F ire  C lay) 
B abcock & W ilcox Co.. The,

R e frac to r ie s  D iv ., 85 L ib erty  S t.. 
N ew  Y ork  C ity.

C a r te r  C oun ty  F ire  C lay  C orp., 
212-214 K itchen  B ldg .. A sh land , 
Ky.

E u re k a  F ire  B rick  Co.. 1100 B . F.
Jones L aw  B ldg ., P ittsb u rg h , P a . 

Illinois C lay  P ro d u c ts  Co.,
214 B a rb e r  B ldg., Jo lie t. III. 

R E F R A C T O R IE S  (F u r  H igh 
F requency  F u rn aces )

A jax  E lec tro th e rm ic  C orp .,
A ja x  P a rk , T ren to n , N . J . 

C a rb o ru n d u m  Co., The,
P e r th  A m boy, N. J .

N orton  C o., W orceste r, M ass. 
R E F R A C T O R IE S  (Silicon C arb ide) 
B ay  S ta te  A b ras iv e  P ro d u c ts  Co., 

W estboro , M ass.
C arb o ru n d u m  C o., T he.

P e r th  A m boy, N. J .
N o rton  C o., W orceste r, M ass. 
R E FR A C T O R Y  C O N C R E TE 
A tla s  L u m n ite  C em ent Co.. D ept. 

S-15, C h ry s le r B ldg ., N ew  York 
C ity.

Jo h n s-M an v ille  C orp ., 22 E . 40th  
S t.,  N ew  Y ork  City. 

R E G U L A T O R S (P re ssu re )
E lec tric  C o n tro lle r  & M fg. Co., The.

2670 E . 79 th  S t..  C leveland , O. 
REG U LA TO R S (T e m p era tu re )  
B ris to l Co., T he, 112 B ris to l R d ., 

W a te rb u ry , Conn.

B row n In s tru m e n t Div. o f  M in- 
neapoIis-H oneyw ell R egu la to r 
Co., 4462 W ayne A ve.,
P h iladelph ia , P a .

Foxboro  Co., The, 118 N eponset 
A ve., Foxboro , M ass.

Leeds &. N o rth ru p  Co., 4957 S len- 
ton  A ve., P h iladelph ia , P a .

It E IN FO RCEM  E N T  FA  B R  IC 
(E lec tric  W elded)

A m erican  Steel & W ire Co..
R ockefe lle r B ldg., C leveland, O. 

C olum bia Steel Co.,
S an  F rancisco , Cillif.

P ittsb u rg h  S tee l Co.,
1653 G ra n t B ldg., P ittsb u rg h , P a . 

W lckw ire S pencer Steel Co.,
500 F if th  A ve., N ew  Y ork City.

RESISTO R S (E dgew ound)
C la rk  C on tro ller Co., The,

1146 E. 152nd S t., C leveland, O.
R ESISTO R S (G rap h ite  Disc) 
A llen -B rad ley  Co., 1320 So. 2nd 

S t., M ilw aukee, W is.
RH EO STA TS (P la tin g )
E lectric  C on tro ller & M fg. Co., The.

2670 E. 79th  S t., C leveland, O. 
U dylite  C orp., The. 1651 E . G rand 

B lvd., D e tro it, Mich.
R IN G S (S tee l)
B ay C ity F o rg e  Co., W . 19th and  

C ran b e rry  S ts ., E rie, P a . 
I le p p en s ta ll Co., 47th  & H atfield  

S ts ., P ittsb u rg h , P a .
K ing F if th  W heel Co.. 2915 No.

Second S t., P h iladelph ia , P a . 
M oltrup  S tee l P ro d u c ts  Co.,

B eaver F a lls , P a .
N atio n a l F o rg e  & O rdnance  Co., 

Irv ine , W arren  Co., P a.
S ta n d a rd  S tee l W orks Div. o f  T he 

B aldw in  Locom otive W orks, 
P h iladelph ia , P a .

R IN G S (W eldless)
(•A lso  S ta in less)
•M idvale Co., The, N icetow n, 

P h iladelph ia , P a .
R IV E T  SE T S
P ittsb u rg h  S aw  & Tool Co.,

78-80 S ycam ore S t., E tn a  P. O.. 
P ittsb u rg h , P a .

R IV E T E R S  (H ydrau lic— P o rtab le  
and  S ta tio n a ry )

H an n a  E ng ineering  W orks,
1765 E lsto n  A ve., Chicago, III. 

H annifin  M fg. Co., 621-631 So.
K o lm ar A ve., Chicago, III. 

R IV E T E R S  (P n eu m a tic )
H an n a  E ngineering  W orks,

1765 E lsto n  A ve., Chicago. 111. 
H annifin  M fg. Co., 621-631 So.

K o lm ar A ve., Chicago, 111. 
R IV E T IN G  M A C H IN ER Y  
B uffalo F o rge  Co.,

446 B roadw ay . Buffalo, N. i .  
C h am bersbu rg  E n g ineering  Co..

C ham bersbu rg , P a .
H an n a  E ng ineering  W orks.

1765 E lsto n  A ve., Chicago, III. 
S huste r, F . B .. Co.. The,

N ew  H aven, Conn.
T om kins-Johnson  Co., The.

611 N. M echanic S t.,
Jack so n , Mich.

Wood, R. D ., Co., 400 C hestnu t S t., 
P h iladelph ia . Pa.

R IV ETS
(•A lso  S ta in less)
B eth lehem  S tee l Co.,

Bethlehem , P a .
In lan d  S tee l Co.. 38 S. D earbo rn  

S t., Chicago. 111.
•R epublic  Steel Corp.,

U pson N u t D iv., D ept. ST,
1912 S cran ton  R d ., C leveland. O. 

•R usse ll. B u rdsall & W ard  B olt & 
N u t Co., P o rt C heste r, N. Y. 

RODS (B ra ss , B ronze, C opper, 
N ickel S ilver, S ilicon-B ronze) 

A m erican  B rass  Co., The,
W a te rb u ry . Conn.

B ridgepo rt B ra ss  Co.,
B ridgepo rt. Conn.

R o e b l i n g ’s ,  Jo h n  A ., Sons Co..
T ren ton . N. J.

S eym our M a n u fac tu rin g  Co.. 51 
F ra n k lin  S t., Seym our, Conn. 

RODS (D rill)
A llegheny L ud lum  S teel C orp..

D ept. T-125,
O liver B ldg., P ittsb u rg h , P a . 

F ir th -S te r lin g  S tee l Co.,
M cK eesport, P a .

M onarch  Steel Co.. 545 W. M cC arty  
S t.. In d ianapo lis , Ind .

RODS (P hospho r B ronze)
S eym our M an u fac tu rin g  Co., 51 

F ra n k lin  S t., S eym our, Conn. 
RODS (Round«, F la t«  a n d  Shape«) 
(•A lso  S ta in less)
•A llegheny Ludlifin  S tee l C orp., 

D ept. T-125.
O liver B ldg.. P ittsb u rg h . P a .

RODS (R ounds, F la ts , S hapes) 
(•A lso  S ta in le s s )—C on.

•A m erican  S tee l & W ire Co.,
R ocke fe lle r B ldg ., C leveland . O.

B eth lehem  S teel Co.,
B eth lehem , P a .

C a rneg ie -lllino is  S tee l C orp ., 
P ittsb u rg h -C h icag o .

C olum bia S tee l Co..
S an  F ranc isco , C alif.

•C opperw eld  S tee l Co., W a rre n , O.
•F ir th -S te r lin g  S tee l Co., 

M cK eesport, P a .
Jo n es  & L augh lin  S tee l C orp ..

Jones & L au g h lin  B ldg., 
P ittsb u rg h , P a .

L aclede  S tee l Co., A rcad e  B ldg .,
S t. L ouis, Mo.

•P itt s b u rg h  S tee l Co.,
1653 G ra n t B ldg ., P ittsb u rg h . P a .

•R epub lic  Steel C orp .,
D ept. ST, C leveland, O.

R oebling’s, Jo h n  A ., Sons Co., 
T ren ton , N . J .

T ennessee Coal, Iro n  & R a ilro a d  C«»., 
B row n-M arx  B ldg.,
B irm ingham , A la.

T im ken  R o ller B ea r in g  Co., The, 
S teel & T ube D iv ., C an ton , O.

W ashbu rn  W ire Co.,
P h illip sdale . R . I.

Y oungstow n S heet & T u b e  Co., T he. 
Y oungstow n, O.

RODS (S tee l an d  Iro n )
F irth -S te r lin g  S tee l Co., 

M cK eesport, P a .
N atio n a l F o rg e  & O rdnance  Co.. 

Irv in e , W a rre n  Co., P a .
R oeb ling’s, Jo h n  A.. Sons Co., 

T ren to n , N . J .
RO DS (W eld ing )— See W E LD IN G  

RODS
RODS (W ire )— See W IR E  

PROD U CTS 
R O L L E R  L E V E L L E R S  (B acked -up )
Voss. E d w ard  W .. 2882 W . L ib erty  

A ve., P ittsb u rg h . P a .
RO LLIN G  DOORS & S H U T T E R S — 

See DOORS A ND S H U T T E R S  
RO LLIN G  M IL L  B E A R IN G S— See 

B E A R IN G S  (R olling  M ill) 
R O LLIN G  M IL L  E Q U IPM E N T  
B ird sbo ro  S tee l F d ry . & M ach. Co..

B irdsboro , P a .
Cold M eta l P ro cess  Co., T he,

2131 W ilson Ave. ,  Y oungstow n. O. 
C on tin en ta l R oll «& S teel F d ry . Co..

E. C hicago, Ind . 
F a rre l-B lrm in g h a m  Co., Inc .,

110 M ain  S t.. A nson ia, Conn.
322 V ulcan  S t., Buffalo. N. Y. 

H yde P a rk  F d ry . & M ach. Co.,
H yde P a rk . P a .

Lew is F o u n d ry  <& M achine D iv. o r 
B law -K nox  Co.. P ittsb u rg h , P a . 

M ack in tosh-H em phill Co.. 9 th  and  
B in g h am  S ts ., P ittsb u rg h , P a . 

M esta  M ach ine Co..
P . O. B ox 1466, P ittsb u rg h , P a . 

M organ  C on stru c tio n  Co..
W o rcester, M ass.

M organ  E n g ineering  Co., T he, 
A lliance, O.

N a tio n a l Roll & F o u n d ry  Co.. T he, 
A vonm ore, P a .

U nited  E ng in eerin g  & F d ry . Co.,
F ir s t  N a tio n a l B a n k  B ldg ., 
P ittsb u rg h , P a .

V oss, E d w ard  W .. 2882 W. L ib e rty  
A ve., P ittsb u rg h , P a .

W ean  E ng in eerin g  Co.. W a rre n . O. 
Y oder Co.. The, W. 55 th  S t. & 

W a lw o rth  A ve., C leveland, O. 
ROLLS (B end ing  an d  S tra ig h ten in g ) 
H ann ifin  M fg. Co.. 621-631 So.

K o lm a r A ve., C hicago, III.
R O LLS (S and  and  Chilled) 
B ird sbo ro  S tee l F d ry . & M ach. Co..

B irdsboro , P a.
C o n tin en ta l R oll & S tee l F d ry . Co..

E . C hicago. In d .
H yde P a rk  F d ry . & M ach. Co..

H yde P a rk , P a .
Lew is F o u n d ry  & M ach ine D iv. o i 

B law -K nox  Co., P ittsb u rg h , P a . 
M ack in tosh-H em phill Co., 9 th  and  

B ingham  S ts ., P ittsb u rg h , P a . 
M esta  M ach ine Co.,

P . O. Box 1466. P ittsb u rg h , P a . 
N a tio n a l R oll & F o u n d ry  Co.. T he.

A vonm ore. P a .
O hio S tee l F d ry . Co., L im a, O.

Springfie ld . O.
P ittsb u rg h  R olls  D iv. o f  B law - 

K nox Co.. P it tsb u rg h . P a .
U nited  E n g in eerin g  & F d ry . Co.. 

F irs t  N a tio n a l B an k  B ldg .. 
P ittsb u rg h , P a .

RO LLS (S tee l an d  Iron)
B eth lehem  S tee l Co.,

B eth lehem . P a .
B ird sb o ro  S tee l F d ry . & M ach. Co 

B irdsboro , P a .
C arnegie-IU inois S tee l C orp ., 

P ittsb u rg h -C h icag o .

C o n tin en ta l R oll «St S tee l F d ry . Co..
E . C hicago, Ind .

F a rre l-B lrm in g h a m  C o., In c .,
110 M ain  S t., A nson ia , Conn.
«322 V ulcan  S t. ,  B uffalo , N . Y.

H yde P a rk  F d ry . a n d  M ach ine  Co., 
H yde P a rk , P a .

L ew is F o u n d ry  & M achine D iv. o f 
B law -K nox  Co., P ittsb u rg h , P a . 

M ack in to sh -H em ph ill Co., 9 th  an d  
B ingham  S ts .. P ittsb u rg h . P a . 

M esta  M ach ine  Co.,
P . O. B ox  1466, P ittsb u rg h . P a . 

M idvale Co., T he, N icetow n, 
P h ila d e lp h ia , P a .

N a tio n a l Roll «Sc F d ry . Co.. T he, 
A vonm ore, P a .

O hio S tee l F d ry . Co.,
L im a, O .-Springfield , O. 

P ittsb u rg h  «Steel F o u n d ry  C orp ., 
G lassp o rt, P a .

U nited  E ng in eerin g  & F d ry  Co.,
F ir s t  N a tio n a l B an k  B ldg .. 
P ittsb u rg h , P a .

RO LLS (T in n in g  M ach ine)
A m erican  S h ea r K n ife  Co..

«3rd & A nn S ts ., H o m este ad , P a .
R O O FIN G  A N D  «SIDING
Jo h n s-M an v ille  C orp ., 22 E. 40th  

S t., N ew  Y ork C ity.
R O O FIN G  A ND .SIDING 

(C o rru g a ted  an d  P la in )
A m erican  R olling  M ill Co.. T he,

120 C u rtis  S t. ,  M iddle tow n, O. 
A ndrew s S tee l Co., The,

N ew port, Ky.
B eth lehem  S teel Co..

B eth lehem , P a .
C arey , P h ilip . Co., T he, D ept. 71, 

L ockland. C inc innati, O. 
C arneg le-Illino is  S tee l C orp ., 

P ittsb u rg h -C h icag o .
C olum bia S tee l Co..

S an  F ran c isco , C alif.
G ra n ite  C ity  S tee l Co..

G ran ite  C ity , 111.
In la n d  S tee l Co., 38 S. D ea rb o rn  S t., 

C hicago, 111.
Jo n es  & L augh lin  .Steel C orp ..

Jo n es  & L au g h lin  B ldg ..
P ittsb u rg h , P a .

N ew  Je rse y  Zinc Co.,
160 F ro n t S t., N ew  Y ork C ity. 

R epublic  S tee l C orp .,
D ept. ST, C leveland , O.

R yerson , Jo s . T ., & S ons. In c ., 16th  
an d  R ockw ell S ts ., C h icago , III. 

T ennessee  Coal, Iro n  & R a ilro ad  
Co., B ro w n -M arx  B ldg ., 
B irm ingham , A la.

W eirton  S tee l Co.. W eirton , W . V a. 
Y oungstow n S h ee t & T u b e  Co., T he, 

Y oungstow n, O.
RO O FIN G  (P la s tic  a n d  l iq u id )
C arey , P h ilip . Co., T he, D ep t. 71, 

L ock land , C inc in n a ti. O.
K oppers Co., T a r  & C hem ical D iv ., 

.300 K oppers B ldg.,
P ittsb u rg h , P a .

R U ST  P R E V E N T IV E S
A lrose C hem ical Co.,

80 C lifford S t., P rov idence , R . I. 
A m erican  L ano lin  C orp .,

R a ilro ad  S t., L aw rence . M ass. 
K oppers Co., T a r  & C hem ical D iv., 

300 K oppers B ld g ..
P ittsb u rg h , P a .

P a r k e r  R u s t P ro o f Co..
2158 E. M ilw aukee A ve.,
D e tro it, M ich.

RU ST P R O O F IN G  CO M PO UN D S 
P a rk e r  R u st P ro o f Co..

2158 E . M ilw aukee A ve..
D etro it, M ich.

R U ST  P R O O F IN G  PRO CESS
E n te rp r ise  G a lv a n iz in g  Co.,

2525 E . C u m berland  S t.. 
P h ilad e lp h ia , P a .

K oppers Co., T a r  «fe C hem ical D iv., 
300 K oppers B ldg .,
P ittsb u rg h , P a .

P a r k e r  R u s t P ro o f  Co.,
2158 E . M ilw aukee A ve..
D etro it, M ich.

U dylite  C orp ., The. 1651 E . G rand  
B lvd ., D e tro it, M ich.

S A F E  EN D S (B oiler T ube )
N a tio n a l T ube Co.,

F r ick  B ldg ., P it tsb u rg h , P a .
S A F E T Y  D E V IC E S  (E lec tric )
E lec tric  C o n tro lle r & M fg. Co., T he, 

2670 E . 79 th  S t.. C leveland, O.
SA L T T A B L E T S
F a irw a y  L a b o ra to r ie s , D iv. T h e  G. 

S. S upp iger Co.. 1530 H ad le y  S t.. 
S t. L ouis. Mo.

M orton  S a lt Co.. 310 So. M ichigan  
A ve., C hicago, 111. 

SA N D -B L A ST IN G  N OZZLES 
(B orium )

S toody  C o., 1134 W . S lau so n  A ve., 
W h ittie r , C alif.
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» » » W H E R E - T O - B U Y  « « «
SA N D  C O N D ITIO N  INC» AND 

P R E P A R IN G  M A C H IN ER Y  
L in k -B elt Co..

300 W. P e rsh in g  R d ., C h icago , 111. 
SA W IN G  M A C H IN E S  (H ot nnd  

Cold)
A rm stro n g -B lu m  M fg. Co.,

5700 B loom ingdale A ve.,
C hicago, 111.

M organ E n g ineering  Co., T he, 
A liiance, O.

M otch  & M erry w ea th e r M ach inery  
Co., P en to n  B ldg.. C leveland . O. 

P ittsb u rg h  S aw  & Tool Co.,
78*80 S ycam ore  S t.,  E tn a  P. O ., 
P ittsb u rg h , P a .

U nited  E n g ineering  & F d ry . Co., 
F i r s t  N a tio n a l B ank  B ldg., 

P ittsb u rg h . P a .
SAW ING  M A C H IN E S  (C on tou r) 
C o n tin en ta l M ach ines, In c .,

1324 So. W a sh in g to n  A ve., 
M inneapo lis , M inn.

SAW S (R an d — M eta l C u ttin g ) 
I lu th e r  B ros. S aw  & M fg. Co..

1190 U n iv ers ity  A ve.,
R ochester, N. Y.

S im onds S aw  & S tee l Co.,
F itc h b u rg , M ass.

SAW S (H a rk )
A rm stro n g -B lu m  M fg. Co.,

5700 B loom ingdale A ve.,
C hicago, III.

S im onds S aw  & S tee l Co., 
F itc h b u rg , M ass.

SAW S (H o t an d  Cold)
I lu th e r  B ros. S aw  & M fg. Co.. 

1190 U n iv ers ity  A ve.,
R ochester, N . Y.

M otch & M erry w e a th e r  M ach inery  
C o., P en to n  B ld g ., C leveland , O. 

SAW S (In se r te d  T oo th , Cold)
I lu th e r  B ros. S aw  & M fg. Co.,

1190 U n iv ers ity  A ve.,
R ochester. N. Y.

P ittsb u rg h  S a w  & T ool Co.,
78-80 S y cam o re  S t.,  E tn a  P. O  . 
P it tsb u rg h . P a .

S im onds S a w  & S tee l Co., 
F itc h b u rg , M ass.

SAW S (M eta l C u ttin g )
B row n & S h a rp e  M fg. Co., 

P rov idence , R . I.
M otch & M erry w ea th e r M ach inery  

Co., P en to n  B ldg ., C leveland , O. 
P ittsb u rg h  S aw  & Tool Co.,

78-80 S y cam o re  S t., E tn a  P. O . 
P ittsb u rg h , P a .

S im onds S a w  & S tee l Co.,
F itc h b u rg . M ass.

Y oungstow n S heet & T u b e  Co.. T he.
Y oungstow n, O.

SAW S (S eg m en ta l)
M otch & M e rry w ea th e r M ach inery  

C o., P en to n  B ldg ., C leveland , O. 
P itt s b u rg h  S aw  & Tool Co.,

78-80 S y cam o re  S t.,  E tn a  P . (>.. 
P it tsb u rg h , P a .

S C A F F O L D IN G  (T u b u la r)
D rav o  C orp. (M ach in ery  D iv .)

300 P en n  A ve., P ittsb u rg h , P a . 
S C A L ES
A tla s  C a r  & M fg. Co., T he.

1140 Iv an h o e  R d ., C leveland , O. 
F a irb a n k s , M orse & Co., D ep t. (175 

600 So. M ich igan  A ve.,
C hicago, 111.

K ron Co., T he, B rid g e p o rt, Conn. 
SC A L E S (D ia l & R eco rd ing ) 
F a irb a n k s . M orse  & C o., D ep t. G75, 

600 S. M ich igan  A ve., C hicago, HI. 
S C A L E S (L a b o ra to ry )
F a irb a n k s , M orse & C o., D ep t. G75.

600 S. M ich igan  A ve., C h icago , III. 
S C A L E S  (M onorail)
A m erican  M onoR ail Co., T he,

13102 A th en s  A ve., C leveland , O. 
C leveland  T ra m ra il  D iv. o f  C leve­

land  C ran e  & E n g in ee rin g  Co.. 
1125 E. 283rd  S t.. W ickliffe, O. 

F a irb a n k s , M orse  & Co., D ept. G7; 
600 So. M ichigan  A ve.,
C hicago, 111.

K ro n  Co., T he. B rid g e p o rt. Conn. 
S h ep a rd  N iles C ra n e  & H o is t C orp .. 

358 S chuy le r A ve.,
M ontour F a lls , N . Y.

SCHOOLS
In te rn a tio n a l C o rres  oondence 

S chools, Box 9374-B , S c ran to n .
P a .

S C R A P  H A L IN G  P R  ESS ES— Seo 
B A L IN G  P R E S S E S  

S C R E E N S  A N D  S IE V E S
A ja x  F lex ib le  C oupling  Co.,

4  E n g lish  S t., W est Held. N. Y. 
B u ffa lo  W ire  W o rk s  Co..

437 T e rra c e , B uffalo , N . Y. 
C h icago  P e r fo ra tin g  Co.,

2443 W . 24 th  P L . C hicago , III. 
E rd le  P e r fo ra t in g  Co.,

171 Y ork  S t . .  R o ch e ste r, N . Y. 
H a rr in g to n  & K ing  P e r fo ra t in g  Co.. 

5634 F illm o re  S t. ,  C h icago . 111.

H oppers Co., E n g in eerin g  & C on­
s tru c t io n  D iv ., 901 K oppers 
B ldg ., P it tsb u rg h , P a . 

L ud low -S ay lo r W ire  Co., T he, 
N evvstead A ve. & W a b a sh  R . R .. 
S t. L ouis, Mo.

W ickw ire  S pence r S tee l Co.,
500 F if th  A ve., N ew  Y ork  City. 

S C R E E N S  (V ib ra tin g )
A jax  F lex ib le  C oupling  Co.,

4 E ng lish  S t. ,  W estfield , N. Y. 
S C R E W  EX T R A C T O R S 
G reenfield T a p  & D ie C orp ., 

G reenfie ld , M ass.
S C R E W  M A C H IN E  P R O D U C T S  
B arn e s , W a llace , C o., T he, D iv. 

A sso c ia ted  S p rin g  C o rp .,
B ris to l, Conn.

H ind ley M fg. Co..
V alley  F a lls , R . r.

N a tio n a l A cm e Co., T he . 170 E.
131st S t. ,  C leveland , O.

S C R E W  M A C H IN E S  (A utonm tlC .
S ing le  an d  M ultip le  Spindle) 

B row n & S h a rp e  M fg. Co., 
P rov idence , R . I.

Cone A u to m a tic  M ach ine  C o., In c ..
W indso r, V t.

N a tio n a l A cm e Co., T he . 170 E.
131st S t. ,  C leveland , O.

S C R E W  P L A T E S  
G reenfie ld  T a p  & D ie C orp ., 

G reenfield , M ass.
S C R E W  STO CK — Sec S T E E L  

(S crew  S tock )
S C R E W S
C leveland  C ap  S crew  Co.,

2930 E . 79th  S t. ,  C leveland , O. 
C o n tin en ta l S crew  C orp .,

N ew  B ed fo rd , M ass.
L a m so n  & S essions  C o., T he .

1971 W . 85 th  S t..  C leveland , O. 
P a rk e r-K a lo n  C orp .,

194-200 V arick  S t.,
N ew  Y ork C ity.

S C R E W S  (C ap , S e t, S a fe ty -S e t)  
B ris to l Co.. The.

112 B ris to l R d ., W a te rb u ry , Conn 
C leveland  C ap  S crew  Co.,

2930 E. 7 9 th  S t..  C leveland . O. 
L am son  & S essions Co., The,

1971 W . 85 th  S t.,  C leveland . O. 
N a tio n a l A cm e C o., T he . 170 E.

1 31st S t. .  C leveland , O.
S C R E W S  (C old  H ead ed )
C e n tra l S crew  C om pany.

3517 S h ie ld s  A ve.. C hicago, III. 
C leveland  C ap  S crew  Co.,

2930 E . 79 th  S t. .  C leveland . O. 
L am son  & S essions Co., The,

1971 W . 85 th  S t.,  C leveland . O. 
S C R E W S  (C onveyor)
L ee S p rin g  Co. Inc .,

30 M ain  S t., B rook lyn . N . Y. 
S C R E W S  (D rive)
L am so n  & S essions Co.. T he,

1971 W. 85 th  S t.. C leveland . O. 
P a rk e r -K a lo n  C orp .,

194-200 V arick  S t..
N ew  Y ork C ity.

SC R E W S  (H ard en ed  S e lf-T ap p in g ) 
C e n tra l S orew  C om pany .

3517 S h ields A ve.. C h icago , III. 
L am son  & S essions Co., T he,

1971 W . 85 th  S t.. C leveland . O. 
P a rk e r-K a lo n  C orp ..

194-200 V arick  S t.,
N ew  Y ork C ity.

S C R E W S  (M ach ine)
C e n tra l S crew  C om pany ,

.'1517 S h ie ld s  A ve., C hicago, 111. 
L am so n  & S essions C o., T he.

1971 W. 85th  S t., C leveland . O. 
SC R EW S (M ach ine , R ecessed  H ead) 
A m erican  S crew  Co.,

P rov idence , R . I.
C e n tra l S crew  Co., C h icago . 111. 
C h an d le r P ro d u c ts  C o., E uc lid , O. 
C o n tin en ta l S crew  Co.,

N ew  B ed fo rd . M ass.
C orb in  S crew  C orp .,

N ew  B rita in . Conn.
H a rp e r , H . M ., C o., The.

2646 F le tc h e r  S t..  C hicago, III. 
I n te rn a tio n a l S crew  Co.,

D e tio it ,  M ich.
L am so n  & S essions C o., The,

1971 W . 85 th  S t. .  C leveland , O. 
N a tio n a l S crew  & M fg. Co.,

2440 E. 75 th  S t.,  C leveland , O. 
N ew  E n g lan d  S crew  Co.,

K eene. N. H.
P a rk e r -K a lo n  C orp ., 191-200 V arick  

S t.,  N ew  Y ork C ity.
P a w tu c k e t S crew  Co..

P a w tu c k e t, R . I.
P heo ll M fg. Co., 5700 R oosevelt 

R d .. C h icago . 111.
R usse ll. B u rd sa ll & W a rd  B o lt & 

N u t Co., P o r t  C heste r, N . Y. 
Scovill M fg. C o.. W a te rb u ry , Conn. 
SC R E W S  (S e lf L ocking)
S h ak ep ro o f L o ck  W a sh e r  Co.,

2525 N . K ee le r A ve.,
C h icago , III.

S C R E W S  (S h ee t M eta l, R ecessed  
H ead )

A m erican  S crew  Co.,
P rov idence . R . I.

C e n tra l S crew  Co., C hicago, III. 
C h an d le r  P ro d u c ts  Co., E uc lid . O. 
C o n tin en ta l S crew  Co.,

N ew  B ed fo rd , M ass.
C orb in  S crew  C orp .,

N ew  B rita in , Conn.
L am so n  & S essions Co., The.

1971 W . 85 th  S t. ,  C leveland . O. 
N a tio n a l S crew  & M fg. Co.,

2440 E. 75 th  S t.,  C leveland . O. 
P a rk e r -K a lo n  C orp .. 194-200 V arick  

S t.,  N ew  Y ork  C ity.
P heo ll M fg. C o.. 5700 R oosevelt 

R d ., C hicago, 111.
R usse ll, B u rd sa ll & W a rd  B olt & 

N u t Co., P o r t  C heste r, N . Y. 
S h ak e p ro o f  L ock  W a sh e r  Co., 

C h icago , 111.
S C R E W S  (S o ck e t, Cold F o rg ed ) 
P a rk e r -K a lo n  C orp ., 194-200 V arick  

S t., N ew  Y ork C ity.
S C R E W S  (T h re a d -C u ttin g )
S h ak e p ro o f  Lock W a sh e r  Co.,

2525 N . K ee le r A ve.,
C hicago, 111.

SC R E W S  (T h u m b )
C en tra l S crew  C om pany,

3517 S h ields A ve., C hicago, III. 
P a rk e r -K a lo n  C orp .. 191-200 V arick  

S t.,  N ew  Y ork  C ity.
SC R E W S  (W ood , R ecessed  H ead ) 
A m erican  S crew  Co.,

P rov idence , R . I.
C h an d le r P ro d u c ts  C o., E uc lid , O. 
C o n tin en ta l S crew  Co.,

N ew  B ed fo rd , M ass.
C orb in  S crew  C orp .,

N ew  B r ita in , Conn.
L am so n  & S essions  Co., T he,

1971 W . 85 th  S t., C leveland , O. 
N a tio n a l S crew  & M fg. Co.,

2440 E. 75 th  S t., C leveland . O. 
P a rk e r , C h arles , Co., T he,

M eriden , Conn.
P heoll M fg. Co., 5700 Roosevelt 

R d .. C h icago , 111.
S o u th in g to n  Hdvve. M fg. Co., 

P a w tu c k e t,  R . I.
W h itn ey  S crew  Co., N ash u a , N. II.
S E A M L E S S  S T E E L  T U B IN G —

Seo T U B E S
S E P A R A T O R S  ( M agne tic ) 
C u tle r-H am m er, In c .. 1211 S t. P au l 

A ve., M ilw aukee, W ls.
D ings  M ag n e tic  S e p a ra to r  Co.,

663 S m ith  S t. .  M ilw aukee, W is. 
E lec tric  C o n tro lle r  & M fg. Co., The, 

2670 E . 7 9 th  S t.. C leveland . O. 
O hio E lec tric  M fg. Co.. The.

5906 M a u ric e  A ve., C leveland . O.
S H A F T  H A N G E R S — Sec 

H A N G E R S  (S h a ft)
S H A F T IN G
B liss & L augh lin , In c .. H a rv ey , III. 
Jo n es  & L a u g h lin  S tee l C orp ., 

Jo n es  & L a u g h lin  B ld g ., 
P it tsb u rg h . P a .

M o ltru p  S tee l P ro d u c ts  Co.,
B e a v e r  F a lls , P a .

M o n arch  S tee l Co.. 545 W . M cC arty  
S t. .  In d ia n a p o lis , Ind .

R y erso n , Jo s . T ., & S on, In c .,
16 th  & R ockw ell S ts .,
C hicago, 111.

S ta n d a rd  S tee l W o rk s D iv. o f T he 
B a ld w in  L ocom otive W orks , 
P h ila d e lp h ia , P a .

U nion D raw n  S tee l D iv. R epublic  
S tee l C orp ., M assillon , O.

W yckoff D raw n  S tee l Co..
F ir s t  N a tio n a l B an k  B ldg ., 
P itt s b u rg h , P a .

S H A K E R S
A ja x  F lex ib le  C oup ling  Co.,

4  E n g lish  S t. ,  W estfield , N . Y.

S H A P E R S
C in c in n a ti S h a p e r  C o., G a r r a rd  and  

E la m  S ts .,  C inc in n a ti, O.
S H A P E S  (S te e l)— Seo S T E E L  

(S tru c tu ra l)
S H A P E S , S P E C IA L  (S tee l)
B liss & L a u g h lin , Inc ., H a rv ey , ill 
C a rn e g ie -Ill in o is  S tee l C orp ..

P ittsb u rg h -C h icag o .
C o lum bia  S tee l Co..

S an  F ran c isc o , C alif.
Jo n es  & L a u g h lin  S tee l C orp .,

Jo n es  & L a u g h lin  B ldg ., 
P it t s b u rg h , P a .

L a c led e  S tee l Co., A rcad e  B ldg ., 
S t. L ou is, Mo.

M o n arch  S tee l C o., 545 W . M eC arly  
S t.,  In d ia n a p o lis , Ind .

P re sse d  S tee l T a n k  Co.,
.1461 So. 66th  S t.,
M ilw aukee. W is.

R o eb lin g ’s, Jo h n  A ., Sons Co., 
T re n to n . N . J .

T en n essee  Coal, Iro n  & R a ilro ad  
Co., B ro w n -M a rx  B ldg ., 
B irm in g h am , A la.

U nion D raw n  S tee l D iv . R epublic  
S tee l C o rp ., M assillon , O.

W yckoff D raw n  S tee l Co.,
F ir s t  N a tio n a l B a n k  B ldg., 
P it tsb u rg h . P a .

S H E A R  B L A D E S  
A m erican  S h e a r  K n ife  Co.,

3 rd  an d  A nn S ts ., H o m estead , P a . 
C leveland P unch  & S h e a r  W o rk s Co., 

T he. 3917 S t. C la ir  A ve., 
C leveland , O.

I le p p e n s ta ll Co., 47 th  & H atfie ld  
S ts .,  P it tsb u rg h , P a .

Ohio K n ife  Co., D re m a n  A ve. &
B. & O. R .R ., C in c in n a ti, O. 

W a p a k o n e ta  M ach ine Co., T he, 
W a p a k o n e ta , O.

S H E A R S
B e a tty  M ach ine ,& M fg. Co., 

H am m ond , Ind .
B uffalo  F o rg e  Co.,

446 B ro ad w ay , B uffalo , N . Y. 
C in c in n a ti S h a p e r  Co., G a r ra rd  an d  

E la m  S ts ., C in c in n a ti, O. 
C leveland  P u n ch  & S h e a r  W o rk s  Co., 

The, 3917 S t. C la ir  A ve., 
C leveland , O.

C o n tin en ta l R oll & S tee l F d ry . Co., 
E. C hicago, Ind .

I la lld e n  M ach ine  C o., The, 
T h o m asto n , Conn.

H ann ifin  M fg. Co., 621-631 So.
K o lm ar A ve., C hicago, 111.

H yde  P a rk  F d ry . & M ach. Co., 
H yde P a rk , P a .

Lew is F d ry . & M ach. D iv. o f  B law - 
K nox  Co.. P ittsb u rg h , P a . 

M o rg an  E n g in eerin g  Co., The.
A lliance, O.

N ia g a ra  M ach ine & Tool W orks, 
637-697 N o rth la n d  A ve.,
B uffalo , N. Y.

T h o m as  M ach ine  M fg. Co.,
E tn a  B ran c h  P. O.,
P ittsb u rg h , P a .

U nited  E n g in eerin g  & F d ry . Co., 
F ir s t  N a tio n a l B an k  B ldg., 
P it tsb u rg h , P a .

S H E A R S , R O TA R Y  (S lit tin g .
B eveling , C irc ling , F lan g in g ) 

Y oder Co.. T he, W . 55 th  S t. & 
W a lw o rth  A ve., C leveland , O. 

S H E E T  B A R S  
A ndrew s S tee l Co., The,

N ew port, Ky.
B e th lehem  S tee l Co.,

B e th lehem , P a .
C arn e g ie -Illin o is  S tee l C orp ..

P ittsb u rg h -C h icag o .
C olum bia  S tee l Co.,

S a n  F ran c isc o , C alif.
Jo n es  & L a u g h lin  S tee l C orp .,

Jo n es  & L a u g h lin  B ldg ., 
P it tsb u rg h . P a .

R epub lic  S tee l C orp ., D ep t. ST, 
C leveland , O.

T en n essee  Coal, Iro n  & R a ilro ad  
Co.. B ro w n -M arx  B ldg ., 
B irm in g h am , A la.

Y oungstow n S heet & T u b e  Co., The, 
Y oungstow n, O.

S H E E T  L IF T E R S  A N D  
C A R R IE R S  

A m erican  M onoR ail Co.. The,
13102 A th en s  A ve., C leveland , O. 

C u llen -F rie s te d t Co.. 1308 S.
K ilbou rn  A ve., C hicago. 111.

H yde P a rk  F d ry . & M ach . Co., 
H yde P a rk , P a .

J -B  E n g in ee rin g  S a le s  Co.,
1743 O ran g e  S t.,
N ew  H av en , Conn.

S H E E T  M E T A L  P R O D U C T S —
Seo S T A M P IN G S  

S H E E T  M E T A L  W O R K ER S 
M A C H IN E S  

C inc inna ti S h a p e r  Co., E lam  and  
G a r ra rd  S ts .,  C in c in n a ti, O. 

E x c e ls io r Tool & M ach ine  Co., 
R id g e  & Je ffe rso n  A ves.,
E . S t. L ouis, 111.

N ia g a ra  M ach ine  & Tool W orks, 
637-697 N o rth la n d  A ve.,
B u ffa lo , N . Y.

Y oder C o., T he . W . 55 th  S t. & 
W a lw o rth  A ve., C leveland . O. 

S H E E T  S T E E L  P IL IN G  
(N ew  a n d  U sed)

B eth leh em  S tee l Co.,
B eth lehem , P a .

C arneg ie-U lino is  S tee l C orp ., 
P ittsb u rg h -C h ic a g o .

F o s te r . L. B ., C o., In c .,
P . O. B ox 1647, P ittsb u rg h , P a . 

In la n d  S tee l Co.,
38 S. D e a rb o rn  S t.,  C h icago , 111. 

S H E E T S  (A cid  R es is tin g ) 
I n te rn a tio n a l N icke l Co., In c ., The, 

67 W all S t . .  N ew  Y ork C ity . 
S H E E T S  (B la ck )
A m erican  S tee l & W ire  Co.,

R o ck e fe lle r  B ldg ., C leveland , O. 
A n d rew s S tee l C o.. The,

N ew p o rt, Ky.
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^ R Y E R S O N ^
CERTIFIED STEELS

Over 10,000 kind*, *hapet, sizes...uniform  high quality. . .prompt, personal 
service. Write for Stock list. Joseph T. Ryerson & Son. Inc. Steel Service 

plants at: Chicago, Milwaukee, St. louis, Detroit, Cincinnati,
Cleveland, Buffalo, Philadelphia, JerseyCity, Boston.

W H E R E - T O - B U Y
.SH EETS (B la c k )— Con.
G ra n ite  C ity  S tee l Co.,

G ra n ite  C ity , III.
G rea t L a k es  S tee l C orp ., Ecorse, 

D etro it, M ich.
In lan d  S tee l C o., 38 So. D earbo rn  

S t.. C hicago, 111.
Jones & L a u g h lin  S tee l C orp.,

Jo n es  & L a u g h lin  B ldg., 
P ittsb u rg h , P a .

R yerson , Jo s. T ., «fe Son, In c .,
16th & R ockw ell S ts ., C hicago, III.

T ennessee Coal, Iro n  & R ailroad  
Co.. B ro w n -M arx  B ldg ., 
B irm in g h am , A la.

W heeling S tee l C orp.,
W heeling, W . Va.

S H E E T S  (B ra s s , B ronze, C opper, 
N ickel S ilv e r, S ilicon-B ronze)

A m erican  B ra s s  Co., The, 
W a te rb u ry , Conn.

A m pco M eta l, In c ., D ept. S-77,
3830 W . B u rn h am  S t.,
M ilw aukee, W is.

B ridgepo rt B ra s s  Co.,
B ridgepo rt, Conn.

S H E E T S  (C o rru g a ted )
A m erican  R olling  Mill Co., The,

120 C u rtis  S t. ,  M iddle tow n, O.
A ndrew s S tee l Co., The,

N ew port, Ky.
Apollo S tee l Co., 2243-2244 O liver 

B ldg., P it tsb u rg h , P a .
B eth lehem  S tee l Co.,

B eth lehem , P a .
C arneg ie-U lino is  S tee l C orp ., 

P ittsb u rg h -C h icag o .
C olum bia S lee l Co.,

S an  F ran c isc o , C alif.
In lan d  S tee l C o., 38 S. D earbo rn  

S t.. C hicago. 111.
Jo n es  & L au g h lin  Steel C orp .,

Jo n es  & L a u g h lin  B ldg ., 
P ittsb u rg h , P a .

R epublic  S tee l C orp ., D ept. ST. 
C leveland , O.

R yerson , Jo s . T .. & Son, Inc.,
16 th  «fe R ockw ell S ts .,
C hicago, 111.

T ennessee Coal, Iron  «fe R a ilroad  
Co., B row n-M arx  B ldg ., 
B irm ingham , A la.

W eirton  S tee l Co., W eirton , W . Va.
Y oungstow n S h ee t «fe T u b e  Co., The. 

Y oungstow n, O.
S H E E T S  (D eep D raw in g  and  

S tam p in g )
A lan  W ood S tee l Co.,

C onshohocken, Pa.
A m erican  R olling  Mill Co., The,

120 C u rtis  S t. .  M iddletow n. O.
A ndrew s S tee l Co., The,

N ew port, Ky.
Apollo S tee l Co., 2243-2244 O liver 

B ldg ., P it tsb u rg h , P a .
R eth lehem  S tee l Co.,

B eth lehem . P a .
C arneg ie-U lino is  S tee l C orp., 

P ittsb u rg h -C h icag o .
G ran ite  C ity  S tee l Co..

G ran ite  C ity . 111.
G rea t L a k es  S tee l C orp .,

E corse, D e tro it, M ich.
In land  S tee l Co., 38 So. D earborn  

S t., C hicago, 111.
Jones «fe L augh lin  Steel C orp..

Jones & L a u g h lin  B ldg ., 
P ittsb u rg h , P a .

R epublic S tee l C orp ., D epl. ST. 
C leveland, O.

R yerson, Jo s . T .. «fe Son, In c .,
16th & R ockw ell S is ..
C hicago, 111.

W heeling S tee l C orp .,
W heeling. W. V a.

W eirton  S tee l Co., W eirton . W. Va.
Y oungstow n S heet «fe T u b e  Co.. The. 

Y oungstow n, O.
SH E E T S  (E le c tr ic a l)
A llegheny L ud lum  S teel C orp .,

D ept. T-125, O liver B ldg.. 
P ittsb u rg h , P a .

A m erican  R olling  M ill Co., The.
120 C u rtis  S t., M iddletow n. O.

A ndrew s S tee l Co.. The,
N ew port, Ky.

C a rneg le -Illino is  S tee l C orp., 
P ittsb u rg h -C h icag o .

G ra n ite  C ity  S tee l Co.,
G ran ite  C ity , III.

Ingerso ll S tee l & D isc. D iv .  Borg* 
W a rn e r C orp .. 310 S. M ichigan 
A ve., C hicago, III.

In lan d  S tee l Co., 38 So. D earbo rn  
S t.. C hicago. 111.

R epub lic  S tee l C orp ., D ep t. ST, 
C leveland , O.

R yerson , Jo s. T ., «fe Son, Inc .,
16th & R ockw ell S ts ..
C hicago, 111.

Y oungstow n S heet & T ube Co.. The. 
Y oungstow n, O.

S H E E T S  (G alvan ized )
A m erican  R olling  Mill Co., The,

120 C u rtis  S t. .  M iddle tow n, O.
A ndrew s S tee l Co., The,

N ew port, Ky.

Apollo Steel Co., 2243-2244 O liver 
Bldg., P ittsb u rg h . P a .

B eth lehem  S teel Co.,
Bethlehem , P a .

C arneg le-Illino is  Steel Corp., 
P ittsburgh-C hicago .

Colum bia Steel Co.,
S an  F rancisco , Calif.

G ran ite  C ity  Steel Co.,
G ran ite  C ity, 111.

In land  Steel Co., 38 S. D earborn  
S t., Chicago, 111.

Jones «fe L aughlin  Steel C orp.,
Jones «fe L augh lin  B ldg.. 
P ittsb u rg h , P a.

Republic Steel C orp., D ept. ST.
Cleveland, O.

R yerson. Jos. T ., «fe Son, Inc.,
16th & Rockw ell S ts .,
Chicago, III.

T ennessee Coal, Iron  <fe R ailroad  
Co., B row n-M arx Bldg., 
B irm ingham , A la.

W heeling Steel Corp.,
W heeling, W. Va.

W eirton  Steel Co., W eirton, W. Va. 
Y oungstow n Sheet & T ube Co., The. 

Y oungstow n, O.
S H E E T S  (H ot Rolled and  Hot 

Rolled A nnealed)
A lan  Wood Steel Co.,

Conshohocken, P a .
A m erican  Rolling Mill Co., The,

120 C urtis  S t.. M iddletow n, O. 
A ndrew s Ste^l Co., The,

N ew port, Ky.
A pollo SI eel Co., 2243-2244 Oliver- 

B ldg., P ittsb u rg h , P a .
B eth lehem  S teel Co.,

B ethlehem , Pa.
C arneg le-Illino is  Steel C orp., 

P ittsbu rgh -C h icago .
C olum bia Steel Co.,

San  F rancisco . Calif.
G ran ite  C ity  Steel Co.,

G ran ite  C ity, 111.
G rea t L akes  S tee l Corp.,

Ecorse. D etro it, M ich.
In land  Steel Co.. 38 So. D earborn  

S t., Chicago. 111.
Jones «fe L augh lin  S 'ee l C orp., 

Jones «fe L augh lin  B ldg.,
P ittsb u rg h , P a.

Levinson Steel Co..
33 P ride  S t.. P ittsb u rg h , P a . 

Republic Steel C orp ., D ept. ST, 
C leveland. O.

R yerson, Jo s. T ., «fe Son, Inc.,
16th «fe Rockw ell S ts .,
Chicago, 111.

T ennessee Coal, Iron  «fe R a ilroad  
Co.. B row n-M arx  B ldg ., 
B irm ingham . Ala.

W heeling Steel Corp.,
W heeling, W. Va.

W eirton  Steel Co., W eirton . W, Va 
W orth  S tee l Co.. C laym ont, Del. 
Y oungstow n Sheet & T ube Co., 'Ihe . 

Y oungstow n, O.
S H E E T S  (L ong T erne)
A ndrew s S tee l Co., The,

N ew port, Ky.
Carnegie-IU inois S tee l C orp., 

P ittsbu rgh -C h icago .
Republic Steel Corp.', D ept. S I ,  

C leveland. O.
R yerson, Jos. T ., & Son, Inc .,

16th «fe R ockw ell S ts ..
Chicago. 111. .

W eirton  Steel Co., W eirton . W . \  a 
Y oungstow n Sheet & Tube Co., I he, 

Y oungstow n, O.
S H E E T S  (N ickel S ilver)
S eym our M an u fac tu rin g  Co..

51 F ran k lin  S t., S eym our, Conn. 
SH E E T S  (P e rfo ra te d )  
ila r r in g to n  «fe K ing P e r fo ra tin g  Co..

5634 F illm ore  S t., Chicago, III. 
SH E E T S  (P hospho r B ronze) 
Seym our M an u fac tu rin g  Co.,

51 F ran k lin  S t., S eym our, Conn. 
SH E E T S  (R ein fo rced)
E rd le  P e r fo ra tin g  Co..

171 Y ork S t., R ochester, N. . 
S H E E T S  (R ooting)— See R O O FIN G  

AND SID IN G  
SH E E T S  (S ta in less)
A llegheny L udlum  Steel C orp., 

D ept. T-125. O liver B ldg .. 
P ittsb u rg h , P a . ^

.American R olling  Mill Co., I he,
' 120 C urtis  S t.. M iddletow n, O. 

C a r n e g ie - I U in o is  S teel C orp..
P ittsbu rgh -C h icago .

C olum bia Steel Co 
S an  F rancisco , C alif.

R epublic Steel C orp .. M assillon , O 
R yerson, Jo s. T ., «fe Son, In c .,

16th and  R ockw ell S ts ..
Chicago, III.

S H E E T S  (S ta in less  C lad)
G ran ite  C ity  S tee l Co..

G ran ite  C ity , III.
Innersoll S tee l & D isc D iv ., B oru- 

W arne r C orp .. 310 S. M ichm nn 
A ve.. Chicago. III.

CROSBY FOR ST A M PIN G S
Our engineers are ready and  ab le  to help 
solve your stam ping problems, in design or 
construction. Crosby prices are  consistent 
with QUALITY and SERVICE. In our 44 years 
of EXPERIENCE we have served over 100 

different industries.

M a n u fa c tu r e r s  o f  “ Id e a l” T ro lle y  IT heels

THE CROSBY COM PANY
BUFFALO, N. Y.

ANY QUESTIONS 9  9  9
INVOLVING PRODUCTION MACHINERY •  •  •

W e h av e  been design ing  an d  m a n u fa c tu r in g  JIG S . D IE S , 
PU N C H ES, F IX T U R E S  and  S P E C IA L  M A C H IN ES fo r 35 yea rs . 
W e w ill be g lad  to  d iscuss  y o u r p rob lem —w ith o u t ob lig a tio n , o f 
course.

THE COLUMBUS DIE, TOOL 
AND MACHINE COMPANY C O L U M B U S .  O H I O

B R O O K E
P I O  I R O N

E .  &  C .  B R O O K E  I R O N  C O .
B1RDSBORO, P E N N A .

M P O R 3  Of» 
H IG H  G R A D E

F O U N D R Y  
B A S IC  

G R E Y  F O R G E  | 
M A L L E A B L E  
B E S S E M E R  
L O W  P H Q 3 .

B E L M O N T R O N W O R K S
’ PHILADELPHIA ■ HEW YORK I I  EDDYSTONE

E n g in e ers  - C o n tra c to r s  - E xp o r te rs  
STRUCTURAL STEEL—BUILDINGS & BRIDGES

R i v e t e d — a r c  W e l d e d  
B e l m o n t  I n t e r l o c k i n g  C h a n n e l  F l o o r

IT r i t e  f u r  C a ta lo g u e  
M ain  O ffice— P h ila .,  P a . N ew  Y ork O ffice— 44 W h ite h a ll S t .

PIPE WIRE
SHEETS TIN PLATEC O P 4R-LOY

t u ,
T H E  M O D E R N  T I N  P L A T E  

W H E E L I N G  S T E E L  C O R P O R A T I O N
WHEELING,  W. VA.

Ju ly  7, 1941 145



» » >> W H E R E - T O - B U y « « «
S H E E T S  (S tee l)
M ahoning  V alley  S tee l Co., T he, 

N iles, O.
S H E E T S  (T in )— Seo T IN  P L A T E  
S H E E T S  (T in  M ill B lack )
A ndrew s S tee l Co., The,

N ew port, Ky.
B eth lehem  S tee l Co.,

B eth lehem , P a .
C nrneg le-U lino is S tee l C orp ., 

P ittsb u rg h -C h icag o .
C olum bia  S tee l Co.,

S an  F ran c isc o , C alif.
G ra n ite  C ity  S tee l Co.,

G ra n ite  C ity , 111.
In la n d  S tee l Co., 38 S. D earb o rn  

S t., C hicago, 111.
Jo n es  & L au g h lin  S tee l C orp .,

Jo n es  & L a u g h lin  B ldg ., 
P it tsb u rg h , P a .

R epub lic  S tee l C o rp ., D ep t. ST, 
C leveland , O.

T ennessee  Coal, Iro n  & R a ilro ad  
Co., B ro w n -M a rx  B ldg ., 
B irm in g h am , A la.

W e lrto n  S tee l C o., W elrton , W . V a. 
S H E E T S — H IG H  F IN IS H

(A utom obile , M eta l F u rn itu re , 
E nam eling )

A m erican  R o lling  M ill Co., The,
120 C u rtis  S t., M idd le tow n, O. 
A ndrew s S tee l C o., T he,

N ew port, Ky.
A pollo S tee l C o., 2243-2214 O liver 

B ldg ., P it tsb u rg h , P a .
B e th lehem  S tee l Co.,

B eth lehem , P a .
C arneg ie-Illino ir. S tee l C orp ..

P ittsb u rg h -C h icag o .
C olum bia  S tee l Co..

S an  F ran c isc o , C alif.
G re a t L a k es  S tee l C orp .,

E corse , D e tro it, M ich.
In la n d  S tee l Co., 38 S. D ea rb o rn  

S t.,  C hicago, 111.
Jo n es  & L au g h lin  S tee l C orp .,

Jo n es  & L a u g h lin  B ldg ., 
P ittsb u rg h , P a .

R epublic  S tee l C orp ., D ep t. ST, 
C leveland , O.

R yerson , Jo s . T ., & Son, Inc .,
16 th  & R ockw ell S ts .,  C h icago , 111. 

T ennessee  Coal, I ro n  & R a ilro ad  
Co., B ro w n -M a rx  B ldg ., 
B irm in g h am . A la.

W heeling  S tee l C orp .,
W heeling , W . Va.

W elrto n  S tee l Co., W e lrto n , W. V a. 
Y oungstow n S h ee t & T u b e  Co.. The.

Y oungstow n, O.
S H E L L S  (S eam less  D raw n )
C rosby Co., The,

183 P r a t t  S t. ,  B uffalo , N . Y. 
SH O V ELS (P o w e r)
N o rth w es t E n g in eerin g  Co.,

28 E. J a c k s o n  B lvd ., C hicago, III. 
S IE V E S — Sec S C R E E N S  A N D  

S IE V E S
SIG N A L IN G  A IN T E R -C O M M U N I­

C A TIO N  E Q U IP M E N T
G ra y b a r  E lec tric  Co., D ep t. ST, 

G ra y b a r  B ldg ., N ew  Y ork  C ity. 
S IL I C O -M A N G A N ESE 
E lec tro  M e ta llu rg ica l Co.,

30 E. 42nd S t . ,  N ew  Y ork  C ity. 
O hio F erro -A llo y s  C orp .,

C itizens B ldg ., C an to n , O. 
S am uel, F ra n k , & Co., In c ., 

H a rr iso n  B ldg ., P h ila d e lp h ia , P a . 
S IL IC O N  M E T A L  A N D  A LLO Y S 
E lec tro  M e ta llu rg ica l Co.,

30 E . 42nd S t., N ew  Y ork  C ity. 
R ev e re  C opper & B ra ss , Inc .,

230 P a r k  A ve., N ew  Y ork C ity . 
S K E L P  (S tee l)
A lan  W ood S tee l Co.,

C onshohocken, P a .
B eth lehem  S teel Co.,

B eth lehem , P a .
C a rn e g ie -I ll in o h  S tee l C orp ., 

P ittsb u rg h -C h icag o .
In la n d  S tee l Co.,

38 S. D ea rb o rn  S t. ,  C h icago , 111. 
Jo n es  & L au g h lin  S tee l C orp .,

Jo n es  & L a u g h lin  B ldg ., 
P ittsb u rg h . P a .

L ac led e  S 'e e l Co., A rcad e  B ldg..
S t. L ouis. Mo.

T en n essee  Coal. Iron  & R ailro ad  
Co., B row n-M arx  B ldg ., 
B irm in g h am , A la.

SLA G  G R A N U L A T IN G  M A C H IN E S  
(B la s t  F u rn a c e  a n d  O pen H e a rth )  

B rosiu s , E d g a r  E .. Inc ., S h arp s- 
b u ri: B ran c h , P ittsb u rg h , P a . 

S L IT T E R S
O hio K n ife  C o., D re m a n  A ve. &

B. & O. R .R ., C inc innati. O. 
SM A LL TOOLS 
B rcw n  & S h a rp e  M fg. Co., 

P rov idence , R . I.
C leve’and. T w is t D rill C o., The, 

1242 E . 49 ‘h  S t., C leveland , O. 
SO A K IN G  P IT S  
A m sle r-M o rto n  Co., T he,

F u lto n  B ldg .. P ittsb u rg h . P a .

S a lem  E n g in ee rin g  Co..
714 S. B ro ad w ay , S alem , O.

S u rfa c e  C om bustion  C orp .,
2375 D o rr  S t., T oledo, O.

S O L D E R
K e s te r  S o lder C o., 4222 W rig h t- 

w ood A ve., C h icago , 111.
S O L E N O ID S  (E lec tric )
C u tle r-H a m m e r, Inc ., 1211 S t. P au l 

A ve., M ilw aukee, W is.
S O L V E N T  (D eg reas in g )
P e n n sy lv a n ia  S a lt M fg. Co., D ep t. 

E, P e n n s a lt C lean er D lv ., 
P h ila d e lp h ia , P a .

S PA C IN G  T A B L E S
T h o m as  M ach ine  M fg. Co., E tn a  

B ra n c h  P . O ., P ittsb u rg h , P a .
S P E C IA L  M A C H IN E R Y — Sec 

M A C H IN E R Y  (S pecia l)

S P E E D  R E D U C E R S
C leveland  W orm  & G e a r  Co.,

3270 E . 80 th  S t.,  C leveland , O.
F a rre l-B irm in g h a m  Co., In c .,

110 M ain  S t. ,  A nson ia , Conn.
322 V u lcan  S t., B uffalo , N. Y.

G ra n t G e a r  W orks,
2nd & B. S ts .,  B oston , M ass.

H o rsb u rg h  & S co tt Co., The,
5112 H am ilto n  A ve., C leveland , O.

J a m e s , D . O ., M fg. Co.,
1120 W . M onroe S t., C h icago , 111.

Jo n es , W . A ., F d ry . & M ach. Co., 
4437 R oosevelt R d ., C h icago , III.

L in k -B e lt Co., 2045 W . H u n tin g  
P a rk  A ve., P h ila d e lp h ia , P a .

M ich igan  Tool Co.,
7171 E . M cN ichols R d .,
D e tro it, M ich.

N ew  D e p a r tu re  D iv ., G enera l 
M o to rs  C o rp ., B ris to l, Conn.

S P IE G E L E IS E N
E lec tro  M e ta llu rg ic a l Co.,

30 E . 42nd S t., N ew  Y ork  C ity.
N ew  Je rs e y  Zinc Co.,

160 F ro n t S t. ,  N ew  Y ork  C ity .
S am uel, F ra n k , & Co.. In c ., 

H a rr is o n  B ld g ., P h ila d e lp h ia . P a .

S P IK E S  (S crew )
B eth lehem  S tee l Co.,

B e th lehem , P a .
C arn e g ie -Illin o ls  S tee l C orp .. 

P ittsb u rg h -C h icag o .
C o lum bia  S tee l Co.,

S a n  F ran c isc o . C alif.
R epub lic  S tee l C o rp ., D ep t. ST> 

C leveland , O.
T en n essee  C oal, I ro n  & R ailro ad  

Co., B ro w n -M a rx  B ldg .. 
B irm in g h am , A la.

Y oungstow n  S h ee t & T u b e  Co., The. 
Y oungstow n, O.

S P IN D L E S  (G rind ing )
E ry a n t  C huck ing  G rin d e r Co., 

S pringfie ld , V t.
E x-C ell-O  C orp ., 1228 O ak m a n  

B lvd .. D e tro it, M ich.
H ea ld  M ach ine  Co.,

W o rceste r, M ass.
S P IN D L E S  ( L a th e)
A m erican  H ollow  B o rin g  Co.,

1054 W . 20 th  S t., E ric , P a .
S P L IC E  B A R S  (R a il)
B e th lehem  S tee l Co.,

B e th lehem , P a .
C arn e g ie -Illin o is  S tee l C orp ., 

P it tsb u rg h -C h icag o .
C o lum bia  S tee l Co.,

S an  F ran c isc o , C alif.
In la n d  S tee l Co.,

38 So. D e a rb o rn  S t.,  C h icago , 111.
T en n essee  C oal, I ro n  «& R a ilro ad  

Co., B ro w n -M arx  B ldg ., 
B irm in g h am , A la.

SPR IN G S
(♦A lso S ta in le s s )

♦ A m erican  S tee l & W ire  Co., 
R ock e fe lle r B ldg ., C leveland , O.

•B a rn e s , W a llace , C o., T he,
D iv. A sso c ia ted  S p rin g  C orp ., 
B ris to l, Conn.

H u b b a rd , M. D .. S p rin g  Co.,
432 C e n tra l A ve., P o n tia c , M ich.

L ee S p rin g  C o., In c .,
30 M ain  S t.. B rook lyn . N. Y.

•R ay m o n d  M fg. Co., D iv. A ssoc ia ted  
S p rin g  C orp ., 280 So. C en tre  S 2 . 
C orry , P a .

S ta n d a rd  S tee l W o rk s D iv . o f  T h e  
B aldw in  L ocom otive W orks. 
P h ila d e lp h ia , P a .

W a sh b u rn  W ire  C o., 118 th  S t. «S: 
H a rle m  R iv e r, N ew  Y ork  C ity .

W ickw ire  S pence r S tee l Co..
500 F if th  A ve., New’ Y ork  C ity.

S P R IN G S  (A lloy)
B arn e s, W a llace , C o.. T he , D iv. 

A ssocia ted  S p rin g  C orp .,
B ris to l, Conn.

R ay m o n d  M fg. Co.. D iv . A ssocia ted  
S p rin g  C orp ., 280 So. C en tre  S t.. 
C orry . P a .

S P R IN G S  (Coll & E llip tic )
B arn e s, W a llace , C o., T he , D iv. 

A sso c ia ted  S p rin g  C orp .,
B ris to l, Conn.

R aym ond  M fg. Co., D iv . A ssocia ted  
S p rin g  C orp ., 280 So. C en tre  S t., 
C orry , P a .

S P R IN G S  (C om pression )
B arn e s , W a llace , C o., T he . Div. 

A ssoc ia ted  S p rin g  C orp .,
B ris to l, Conn.

R aym ond  M fg. C o., D iv . A ssocia ted  
S p rin g  C orp ., 280 So. C en tre  S t., 
C orry , P a .

S P R IN G S  (Oil T em p ered — F l a t ) .
B a rn e s , W a llace , Co., T he , D iv. 

A ssoc ia ted  S p rin g  C orp .,
B ris to l, Conn.

D av is  B ra k e  B eam  C o., L a u re l A ve., 
& P . R. R ., Jo h n sto w n , P a . 

R aym ond  M fg. Co., D iv . A ssocia ted  
S p rin g  C orp ., 280 So. C en tre  S t., 
C orry , P a .

S P R IN G S  (T o rsio n )
B arn e s , W a llace , Co., T he , D lv. 

A sso c ia ted  S p rin g  C orp .,
B ris to l, Conn.

R aym ond  M fg. C o., D iv. A ssocia ted  
S p rin g  C orp ., 280 So. C en tre  S t., 
C o rry , P a .

S P R IN G S  (V alv e)
B a rn e s , W a llace , Co., T he, D lv. 

A ssoc ia ted  S p rin g  C orp .,
B ris to l, Conn.

R aym ond  M fg. Co., D iv . A ssocia ted  
S p rin g  C orp ., 280 So. C en tre  S t.. 
C o rry , P a .

S P R IN K L E R S  (A u to m a tic )
G rinnell C o., In c ., P rov idence , R . I. 

S P R U E  C U T T E R S  
S h u ste r , F . B ., Co., The,

N ew  H av en , Conn.
STA C K S (S te e l)— See 

B R ID G E S , E T C .
S T A IN L E S S  S T E E L — See BA RS.

S H E E T S , S T R IP , P L A T E S , ETC . 
S T A M P IN G S
A m erican  T ube & S ta m p in g  P la n t ,  

(S ta n le y  W k s .) , B rid g e p o rt, Conn. 
B arn es, W a llace , C o., T he , D iv. 

A sso c ia ted  S p rin g  C orp .,
B ris to l, Conn.

C rosby  C o., T he,
183 P r a t t  .S t, B uffalo . N . Y. 

D av is  B ra k e  E e a m  Co., L a u re l A ve., 
& P . R . R ., J o h n sto w n , P a . 

D ay to n  R o g ers  Co., D ep t. “ C ,”  
2830-13th  A ve., So.,
M inneapo lis , M inn.

E rd le  P e r fo ra tin g  Co.,
171 Y ork S t.,  R o ch e ste r, N . Y. 

H u b b a rd , M. D ., S p rin g  Co.,
432 C en tra l A ve., P o n tia c , M ich. 

K irk  & B lu m  M fg. C o., T he,
2838 S p rin g  G rove A ve., 
C in c in n a ti, O.

P ressed  S tee l T a n k  C o., 1461 So.
66th  S t. ,  M ilw aukee, W is. 

R ay m o n d  M fg. C o., D iv . A ssocia ted  
S p rin g  C orp ., 280 So. C en tre  S t., 
C orry , P a .

S h ak e p ro o f  L ock  W a sh e r  Co.,
2525 N. K eeler A ve.,
C h icago , 111.

S ta n le y  W orks, T he,
B rid g e p o rt, Conn.
N ew  B rita in , Conn.

T oledo  S ta m p in g  & M fg. Co.,
90 F e a r in g  B lv d ., T oledo. O. 

T ra n s u e  & W illiam s S tee l F o rg in g  
C o., A lliance , O.

W h iteh ead  S ta m p in g  Co., 1667 W.
L a fa y e t te  B lvd ., D e tro it, M ich. 

S T A M P S  (S tee l)
C u n n in g h a m , M. E ., Co., 172 E.

C arso n  S t.,  P it tsb u rg h , P a . 
S T A P L E S  (W ire)
A m erican  S tee l & W ire  Co..

R o ck e fe lle r  B ld g ., C leveland , O. 
C o lum bia  S tee l Co..

S an  F ran c isc o , C alif.
R epub lic  S tee l C orp ., D ep t. ST.

C leveland , O.
T e n n essee  Coal, Iro n  «Sr R a ilro ad  

Co., B ro w n -M a rx  B ldg ., 
B irm in g h am . A la.

W ickw ire  B ro th e rs ,
189 M ain  S t., C o rtlan d , N. Y. 

Y oungstow n  S h ee t & T u b e  C o., The.
Y oungstow n, O.

S T A R T E R S  (E le c tr ic  M o to r) 
E le c tric  C o n tro lle r  & M fg. C o.. T he.

2670 E . 79 th  S t.. C leveland . O. 
ST E E F. (A lloy)
A lan  W ood S tee l Co.,

C onshohocken , P a .
A m erican  S tee l & W ire  Co., 

R o ck e fe lle r  E ld g ., C leveland, O. 
B e th lehem  S tee l Co.,

B eth lehem . P a .

C arn e g ie -Illln o is  S tee l C orp ., 
P ittsb u rg h -C h icag o .

C a rp e n te r  S tee l Co., 139 W . B ern  
S t.,  R ea d in g , P a .

C olum bia  S tee l Co.,
S an  F ran c isc o , C alif.

C opperw eld  S tee l C o., W a rre n , O.
F ir th -S te r lin g  S tee l Co.,

M cK eesport, P a .
H ep p en s ta ll C o., 47 th  «Sr H atfield  

S ts ., P ittsb u rg h , P a .
Je sso p  S tee l C o., 584 G reen  S I.. 

W ash in g to n , P a .
M idvale Co., T h e , N icetow n. 

P h ila d e lp h ia , P a .
N a tio n a l F o rg e  & O rd n an ce  Co., 

Irv in e , W a rre n  Co., P a .
R epub lic  S tee l C o rp ., D ep t. ST, 

C leveland , O.
R y erso n , Jo s. T ., & Son, Inc .,

1 6 lh  & R ockw ell S ts .,
C h icago , 111.

S im onds S aw  & S teel Co.,
F itc h b u rg , M ass.

S ta n le y  W orks, T he,
N ew  B rita in , Conn.
B rid g e p o rt, Conn.

T e n n essee  Coal, Iro n  & R a ilro a d  
Co., B ro w n -M a rx  B ldg ., 
B irm in g h am , A la.

T im k en  R o lle r  B e a rin g  Co., The. 
S tee l & T ube D iv ., C an to n . O.

V an ad iu m -A llo y s  S tee l Co.,
L a tro b e , P a .

W a sh b u rn  W ire  Co.,
P h illip sd a le , R . I.

S T E E L  (A lloy , Cold F in ish ed )

A m erican  S tee l «fc W ire  Co., 
R o ck e fe lle r  B ldg ., C leveland . O.

B liss & L au g h lin , In c ., H arv ey , III.
C opperw eld  S tee l Co., W a rre n , O.
F ir th -S te r lin g  S tee l Co.,

M cK eesport, P a .
M oltru p  S tee l P ro d u c ts  Co.,

B ea v e r F a lls , P a .
M o narch  S tee l Co., 545 W . M cC arty  

S t . ,  In d ia n ap o lis , Ind .
U nion D ra w n  S tee l D iv . o f  R epub lic  

S tee l C orp ., M assillon , O.
W yckoff D raw n  S tee l Co.,

F ir s t  N a tio n a l B an k  B ldg ., 
P it tsb u rg h , P a .

S T E E L  (C la d — C orrosion  R e s is t in g  
(♦A lso S ta in le ss )

C arn e g ie -Illin o is  S tee l C orp ., 
P it tsb u rg h -C h icag o .

C a rp e n te r  S tee l C o., 139 W . B ern  
S t. ,  R ead in g , P a .

•C opperw eld  S tee l Co., W a rre n , O.
•G ra n ite  C ity  S tee l Co.,

G ra n ite  C ity , 111.
In g e rso ll S tee l & D isc D iv ., B org- 

W a rn e r  C orp ., 310 S. M ich igan  
A ve., C hicago, 111.

J e s so p  S tee l Co., 584 G reen  S t., 
W ash in g to n , P a .

S u p e rio r  S tee l C orp ., C arneg ie , P a .

S T E E L  (C old D raw n )

A m erican  S tee l & W ire  Co., 
R o ck e fe lle r B ldg ., C leveland . O.

B liss  & L au g h lin , In c ., H a rv ey . III.
F ir th -S te r lin g  S tee l Co.,

M cK eesport, P a .
Jo n es  & L au g h lin  S tee l C orp .,

Jo n e s  & L a u g h lin  B ldg ., 
P it tsb u rg h , P a .

M o ltru p  S tee l P ro d u c ts  Co.,
B ea v er F a lls , P a .

M o narch  S tee l C o., 545 W . M cC arty  
S t., In d ia n ap o lis , In d .

R o eb ling ’s, Jo h n  A ., S ons Co.. 
T re n to n , N . J .

S u tto n  E n g in ee rin g  Co.,
P a rk  B ldg ., P it tsb u rg h , P a .

U nion D raw n  S tee l D iv. o f R epublic  
S tee l C o rp ., M assillon , O.

W yckoff D ra w n  S tee l Co.,
F ir s t  N a tio n a l B an k  B ldg ., 
P it tsb u rg h , P a .

S T E E L  (C old  F in ish ed )

A m erican  S tee l & W ire  Co.,
R o ck e fe lle r B ldg ., C leveland , O.

B eth lehem  S tee l Co.,
B e th lehem , P a .

B liss  & L au g h lin , In c ., H a rv ey . 111.
F ir th -S te r lin g  S tee l Co.,

M cK eesport, P a .
Jo n es  & L a u g h lin  S tee l C orp ..

Jo n es  & L a u g h lin  B ldg ., 
P it tsb u rg h , P a .

M o ltrup  S tee l P ro d u c ts  Co.,
B ea v e r F a lls , P a .

M o n arch  S tee l Co., 545 W . M cC arty  
S t., In d ia n a  polis, In d .

R oeb ling ’s, Jo h n  A ., Sons Co., 
T re n to n , N . J .

R yerson , Jo s . T .. & Son. In c .,
16th  & R ockw ell S*s., C h icago , III.

U nion D ra w n  S tee l D iv. o f  R epublic  
S tee l C orp ., M assillon , O.

W yckoff D raw n  S tee l Co.,
F ir s t  N a tio n a l B an k  B ldg ., 
P it tsb u rg h , P a .
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S T E E L  (C orro sion  R es is tin g )
A llegheny L ud lum  S tee l C orp.,

D ep t. T -125, O liver B id«., 
P ittsb u rg h , P a .

A m erican  R o lling  M ill Co., The,
120 C u rtis  S t., M iddle tow n, O.

A m erican  S tee l & W ire  Co.,
R ocke fe lle r B ldg ., C leveland , O.

A ndrew s S tee l Co., The,
N ew port, Ky.

B eth lehem  S tee l Co.,
B eth lehem , P a .

B lsse tt S tee l C o., The,
900 E . 67th  S t.. C leveland, O.

C arneg ie-Illino is  S tee l C orp., 
P ittsb u rg h -C h icag o .

C arp e n te r  S tee l Co., 139 W. B ern  
S t., R ead in g . P a .

F ir th -S te r lin g  S tee l Co.,
M cK eesport. P a .

G ran ite  C ity  S tee l Co.,
G ra n ite  C ity , 111.

Inuerso ll S<eel & D isc D iv ., B org- 
W a rn e r  C orp ., 310 S. M ichigan 
A ve., C hicago, 111.

In land  S tee l Co.,
38 So. D ea rb o rn  S t., Chicago, 111.

Jessop , W m .. & S ons, In c .,
627-629 S ix th  A ve.,
N ew  Y ork  C ity.

Jesso p  S tee l Co.. 584 G reen S t.. 
W ash ing ton , P a .

M idvale Co.. T he. Nicetovvn, 
P h ila d e lp h ia , P a .

N a tio n a l Fm-ge & O rdnance  Co., 
Irv ine , W a rre n  Co., P a .

N atio n a l T ube Co.,
F r ic k  B ldg ., P ittsb u rg h , P a .

P ittsb u rg h  S tee l Co.,
1653 G rant. B ldg ., P ittsb u rg h . Pn.

R epub lic  S feel C orp ., D ept. ST. 
C leveland, O.

R oeb ling ’s, Jo h n  A ., Sons Co., 
T ren to n , N. J .

R u s tle ss  Iro n  & S tee l C orp.,
3400 E. C h ase  S t.. B altim ore , Md.

R yerson . Jo s . T .. & Son. Inc.,
16th  & R ockw ell S ts ., Chicago. Ill

S tan ley  W orks , The,
N ew  B rita in , Conn.
B rid g ep o rt, Conn.

S u p erio r S tee l C orp .. C arnegie. P a.
T im ken  R o lle r  B ea rin g  Co., The. 

S tee l & T u b e  D iv .. C an ton . O.
S T E E L  (D ie)
Jessop . W m ., & S ons, Inc..

627-629 S ix th  A ve.,
N ew  Y ork  C ity.

Je sso p  S tee l Co.. 584 G reen  S t.. 
W ash ing ton . P a .

V anad ium -A lloys  S tee l Co.,
L a tro b e , P a .

S T E E L  (E lec tric )
B eth lehem  S tee l Co.,

B eth lehem . P a .
C arneg ie-Illino ls  S tee l C orp ., 

P ittsb u rg h -C h icag o .
Copperw eld S tee l Co.. W arren . O.
F ir th -S te r lin g  S ł eel Co., 

M cK e^snort. P a .
In la n d  S tee l Co.,

38 So. D earb o rn  S t., C hicago, 111.
Jess^ n . W m  . & S ^ns, Inc ..

627-629 S«xth A ve.,
N ew  Y ork  City.

Je sso p  S tee l Co.. 584 G reen  S t., 
W ash ing ton . P a .

L a tro b e  E lec tric  S '.eel Co.,
L a tro b e . P a .

N a tio n a l F o rg e  & O rdnance  Co., 
I rv in e , W a rre n  Co., P a .

R epublic  S tee l C orp .. D ept. ST. 
C leveland. O.

T im ken  R o ller B °a r in g  Co.. The, 
S tee l & T ube D iv ., C an ton , O.

S T E E L  (H igh  Speed)
A llegheny L u d lu m  S tee l C orp.,

D ept. T-125. O liver B ldg., 
P ittsb u rg h , P a .

B eth lehem  S teel Co.,
B eth lehem . P a .

C a rp e n te r  S tee l Co., 139 W. Bern 
S t., R ead in g , P a .

F ir th -S 'e r lin g  S tee l Co., 
M cK eesport, P a .

Ingerso ll S tee l & D isc D iv .. B org- 
W a rn e r  C orp ., 310 S. M ichigan 
A ve., C hicago, 111.

Jessop , W m .. & Sons Co.,
627-629 S ix th  A ve.,
N ew  Y ork C ity.

Jesso p  S tee l C o.. 584 G reen S t., 
W ash ing ton , P a .

L a tro b e  E lec tric  S tee l Co.,
L a tro b e , P a .

V anadium -A U oys S tee l Co.,
L a tro b e , P a .

S T E E L  (H igh  T ensile , Low  A lloy)
A lan  W ood S tee l Co.,

C onshohocken, P a .
C a rneg ie -Illino is  S tee l C orp., 

P ittsb u rg h -C h icag o .
Cold M eta l P ro cess  Co., The,

2131 W ilson A ve., Y oungstow n, O.
C olum bia  S tee l Co.,

S an  F ran c isc o , C alif.

G rea t L akes  S tee l Corp.,
Ecorse. D etro it, Mich.

In lan d  S tee l Co.,
38 So. D earbo rn  S t., Chicago, Th. 

Jones & L augh lin  Steel Corp.,
Jones & L augh lin  B ldg., 
P ittsb u rg h , P a .

R epublic Steel Corp., D ep t ST.
C leveland, O.

R yerson , Jos. T ., & Son, Inc .,
16th & R ockw ell S ts ., Chicago, III. 

T ennessee Coal, Iron  & R a ilroad  
Co., B row n-M arx B ldg., 
B irm ingham , Ala.

Y oungstow n Sheet & T ube Co., The. 
Y oungstow n, O.

S T E E L  (N lfrid ing)
A llegheny Ludlum  Steel Corp., 

D ept. T-125,
O liver B ldg., P ittsb u rg h . P a . 

F irth -S te rlin g  Steel Co.,
M cK eesport, P a .

S T E E L  (R u s tle ss )— Se« S T E E L  
(C orrosion  R esisting)

S T E E L  (Screw  Stock)
A m erican  Steel & W ire Co.,

R ockefelle r B ldg., C leveland, O. 
B ethlehem  S teel Co.,

B eth lehem , P a .
B liss & L aughlin . Inc ., H arv ey , III. 
C arneg ie-Illino is  S tee l C orp., 

P ittsbu rgh -C h icago .
Jones & L augh lin  Steel Corp.,

Jones & L augh lin  B ldg., 
P ittsb u rg h , P a .

M oltrup  S tee l P ro d u c ts  Co.,
B eaver F a lls , P a .

M onarch  Steel Co., 545 W . M cC arty  
S t., Ind ianapo lis, Ind .

R epublic Steel C orp., D ept. ST, 
C leveland, O.

R yerson, Jos. T ., & Son, Inc .,
16 th  & Rockw ell S ts ., Chicago. III. 

U nion D raw n  Steel D iv. o f  R epublic 
S tee l C orp.. M assillon, O.

W yckoff D raw n  Steel Co..
F irs t N a tio n a l B ank  B ldg., 
P ittsb u rg h , P a . _  . _

Y oungstow n S heet & T ube Co., I he, 
Y oungstow n, O.

S T E E L  (S pring)
A m erican  Steel & W ire  Co.,

R ockefeller B ldg.. C leveland. O. 
B arnes, W allace, Co., The, Div. 

A ssociated  Spring  C orp.,
B risto l, Conn.

Cold M etal P rocess Co., The. 2131 
W ilson A ve., Y oungstow n, O.

Jo n es  & L augh lin  S tee l Corp.,
Jones & L augh lin  B ldg., 
P ittsb u rg h , P a .

R oebling’s, John  A ., Sons Co., 
T ren ton , N. J .

W ashbu rn  W ire Co.,
118th St. & H arlem  R iver,
New York City.
Ph illipsdale , R. I.

S T E E L  (S ta in le s s )— See S T E E L  
(C orrosion  R esisting )

S T E E L  (S trip . C opper C oated) 
A m erican  Steel & W ire Co.,

R ockefeller B ldg ., C leveland. O. 
S tan ley  W orks, The,

New B rita in , Conn.
B ridgeport, Conn 

T hom as S tee l Co., The. W arren , O.
S T E E L  (S trip , H ot and  Cold 

Rolled)
(•A lso  S ta in less)

•A llegheny L udlum  S teel C orp.. 
D ept. T-125,
O liver B ldg., P ittsb u rg h , P a . 

•A m erican  R olling  Mill Co., The,
120 C urtis  S t., M iddletow n, O. 

A m erican  Steel & W ire Co., 
R ockefeller B ldg., C leveland, O. 

A m erican  T ube & S tam p in g  P la n t, 
(S tan ley  W k s .) . B ridgeport, Conn. 

A ndrew s S tee l Co., The,
N ew port, Ky.

B eth lehem  S teel Co.,
B ethlehem . P a .

C arneg ie-Illino ls  S tee l C orp.. 
P ittsbu rgh -C h icago .

Cold M etal P rocess Co., The,
2131 W ilson A ve., Y oungstow n, O. 

C olum bia S tee l Co.,
S an  F rancisco , C alif.

E n te rp rise  G alvan iz ing  Co.,
2525 E. C um berland  S t., 
P h iladelph ia , P a 

- F ir th -S te rlin g  S tee l Co., 
M cK eesport. P a .

G rea t L akes  S tee l C orp..
Ecorse, D e tro it, M ich.

Ingerso ll S tee l & D isc D iv ., B org- 
Warne»* C orp., 310 S. M ichigan 
A ve., Chicago, 111.

In land  S tee l Co.,
38 So. D earbo rn  S t., Chicago, 111. 

Jessop , W m ., & Sons, Inc .,
627-629 S ix th  A se .,
N ew  Y ork City.

TOLEDO S TA M P IN G S
Our Engineering Department has had 
long experience in working out difficult 
stamping problems. We want to work 
with you on your development work as 
we have had great success in changing 
over expensive parts and units into steel 
stampings. Our produc­
tion facilities can amply 
take care of almost ail 
stamping requirements.
Give us the opportunity 
of working with you.

W e S o lic i t  Y o u r  P r in ta  a n d  In q u ir ie s

Toledo Stamping and Manufacturing Co.
90 F ea r in g  B lv d ., T o le d o , O h io

D e tr o it  O ffic e :  S lo r m fc llx -L o v c ly  B ld g ., D e tr o it . M ich . 
C h ic a g o  O ffic e :  333 N o rth  M tch igu n  A re.. C h ic a g o . III.

SMALL ELEC TR IC  STEEL  CASTINGS
(C ap ac ity  500 T o n s  P er M o n th )

W E S T  S T E E L
CLEVELAND

“He P rofits M o st 
W ho Serves B e s t"

C A S T IN G  C O .
O H IO . U .S .A .

^ ^ A N Y A L L O Y S ^ Î E L - L A B O R A T O R Y C O N T R O L L E I )

A T L A S  D R O P  F O R G E  C O  • L A N S IN G , M IC H IG A N

N e w  S e c o n d  E d i t i o n s  . . . .

V o l u m e s  I  a n d  I I

“ROLL PASS DESIGN”
B y W. T rit iks

Both volumes are thorough­
ly revised, enlarged and rewritten 
to include the latest developments 
and investigations involved in roll 
pass design.

Volume I
$4.50

Postpaid

Volume II 

$ 6 .00
Postpaid

Professor Trinks, the leading 
authority on the theory of roil 
design in the United States gives 
the rolling mill industry a com ­
plete treatise on fact and theory 
underlying all roll pass design in ­
cluding applications of rolling 
principles rather than a com pila­
tion of passes.

W r itte n  in  a m a n n e r  th a t  w ill a p p ea l to  
s tu d e n t  e n g in eers, to ll  desig n ers, 

ro lling  m il l  e q u ip m e n t  a n d  
m ill  o p e ra tin g  m e n .

T h e  P e n t o n  P u b l i s h i n g  C o .
1213 West 3rd St.

B ook D e p a r tm e n t
Cleveland, O.

ÎU -S
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STK K L (S tr ip , H o t an d  Cold 
R o lled )—C o n .

Je s so p  S tee l Co.,
584 G reen  S t., W ash in g to n , P a .

Jo n es  & L a u g h lin  S tee l C orp ., 
Jo n e s  & L a u g h lin  B ldg ., 
P it tsb u rg h , P a .

R epub lic  S tee l C orp ., D ep t. ST, 
C leveland , O.

R o eb lln g ’s, J o h n  A ., Sons Co., 
T re n to n , N. J.

•R y erso n , Jo s . T ., & Son, In c .,
16 th  & R ockw ell S ts .,  C h icago , II!.

S eneca  W ire  & M fg. Co.,
F o s to r ia , O.

•S ta n le y  W orks. T he,
N ew  B rita in , Conn.
B rid g ep o rt, Conn.

S u p erio r S tee l C orp ., C arneg ie , P a .
T ennessee  C oal. I ro n  & R a ilro ad  

C o., B ro w n -M a rx  B ldg ., 
B irm in g h am , A la.

T h o m as  S tee l Co., T he, W a rre n , O.
W a sh b u rn  W ire Co.,

118 th  S t. & H a rle m  R iver,
N ew  Y ork  C ity.
P h ill lp sd a le , R . I.

W eirton  S tee l Co., W eirton , W . Va.
W ickw ire  S pence r S tee l Co.,

5(X) F if th  A ve., N ew  Y ork  C ity.

S T E E L  (S tr ip , T in  C oated )
A m erican  S tee l & W ire  Co.,

R ocke fe lle r B ldg ., C leveland , O.
R o eb lin g ’s , J o h n  A ., Sons Co.. 

T re n to n . N. J .
T h o m as  S tee l Co., T he, W a rre n , O.
W ash b u rn  W ire Co., 118th S t. & 

H a rle m  R iver, N ew  Y ork  C ity.

S T E E L  (S tr ip , Z lne C oated)
A m erican  S tee l & W ire  Co.,

R o ck e fe lle r  B ldg ., C leveland , O.
R o eb lin g ’s , J o h n  A ., Sons Co., 

T re n to n , N . J .
T h o m as  S tee l Co., T he, W a rre n , O.
W ash b u rn  W ire Co., 118th S t. & 

H a rle m  R iv e r, N ew  Y ork  C ity.

S T E E L  (S tru c tu ra l)
(♦A lso  S ta in le s s )

A m erican  B ridge  Co.,
F r ic k  B ldg ., P it tsb u rg h , P a .

B elm ont Iro n  W orks , 22nd S t. and  
W a sh in g to n  A ve., P h ila d e lp h ia , 
P a .

B e th lehem  S tee l Co.,
B eth lehem , P a .

C arn e g ie -Illin o is  S tee l C orp .. 
P ittsb u rg h -C h ic a g o .

C o lum bia  S tee l Co.,
S an  F ran c isc o , C alif.

E n te rp r is e  G a lv a n iz in g  Co.,
2525 E. C u m b e rlan d  S t.. 
P h ila d e lp h ia , P a .

In la n d  S tee l C o., 38 So. D ea rb o rn  
S t., C h icago , 111.

Jo n es  & L a u g h lin  S tee l C o rp .,
Jo n es  & L a u g h lin  B ldg ., 
P it tsb u rg h , P a .

L a c led e  S tee l C o., A rcad e  B ld g .,
S t. L ou is, Mo.

L ev inson  S tee l Co.,
33 P r id e  S t. ,  P ittsb u rg h . P a .

•R epub lic  S tee l C orp ., D ep t. ST, 
C leveland , O.

R yerson . Jo s. T ., & Son, In c .,
16th  & R ockw ell S ts .,
C h icago , 111.

T e n n essee  Coal, Iro n  & R a ilro ad  
Co., B ro w n -M a rx  B ldg., 
B irm in g h am , A la.

W 'eirton S tee l Co., W eirton , W . V a.
Y oungstow n S h ee t & T u b e  Co., T he. 

Y oungstow n, O.
S T E E L  (Tool)
A llegheny  L ud lum  S tee l C o rp .,

D ep t. T-125,
O live r B ldg ., P it t s b u rg h . P a .

B e th leh em  S tee l Co.,
B eth lehem , P a .

B ls s e tt S tee l C o., The,
900 E. 6 7 th  S t..  C leveland . O.

C a rp e n te r  S tee l C o., 139 W . B ern  
S t.,  R ead in g , P a .

C opperw eld  S tee l Co., W a rre n , O.
D arw in  & M ilner, In c ..

1260 W . 4 th  S t. ,  C leveland . O.
F ir th -S te r lin g  S tee l Co.,

M cK eesport, P a .
In g e rso ll S tee l & D isc  D lv ., B org- 

W a rn e r  C orp ., 310 S. M ich igan  
A ve., C hicago, 111.

Jesso p , W m ., & S ons Co.,
627-629 S ix th  A ve.,
N ew  Y ork  C ity.

Je s so p  S tee l Co.,
584 G reen  S t. ,  W ash in g to n , Pa.

L a tro b e  E lec tric  S tee l Co.,
L a tro b e , P a .

M idvale  Co., T he , N icetow n, 
P h ila d e lp h ia , P a .

N a tio n a l B ro ac h  & M ach. Co.,
5600 S t. J e a n . D e tro it, M ich.

R epub lic  S tee l C orp ., D ep t. ST, 
C leveland . O.

R y erso n , Jo s . T ., & Son, In c .,
16 th  & R ockw ell S ts .. C h icago , III.

T ennessee  C oal, Iro n  & R a ilro a d  
Co., B ro w n -M a rx  B ldg ., 
B irm in g h am , A la.

V an ad iu m  A lloys S tee l Co.,
L a tro b e , P a .

S T E E L  B U IL D IN G S — See
B R ID G E S , B U IL D IN G S , E T C .

S T E E L  D OO RS & S H U T T E R S —
See D OO RS & S H U T T E R S

S T E E I. F A B R IC A T O R S — See 
B R ID G E S , B U IL D IN G S , E T C . 

S T E E L  F L O A T IN G  A N D  
T E R M IN A L  E Q U IP M E N T

D ra v o  Corp. (E n g in ’r 'g  W orks 
D iv .), N eville  Is lan d ,
P ittsb u rg h , P a .

S T E E L  P L A T E  C O N STR U C TIO N  
A m erican  B rid g e  Co.,

F r ic k  B ldg ., P ittsb u rg h , P a . 
B a r t le t t-H a y w a rd  D iv .,

K oppers Co.. B a ltim o re , Md. 
B elm ont Iro n  W orks,

22nd S t.,  a n d  W a sh in g to n  A ve., 
P h ila d e lp h ia , P a .

B eth lehem  S tee l Co.,
B eth lehem , P a .

F e d e ra l S h ipbu ild ing  & D ry  D ock 
Co., K ea rn ey , N. J .

G en era l A m erican  T ra n sp o r ta tio n  
C orp ., 185 So. L a S a lle  S t., 
C h icago , 111.

Jo n es  & L au g h lin  S tee l C orp .,
Jo n es  & L au g h lin  B ldg ., 
P itt s b u rg h , P a .

W e ste rn  G as D iv ., K oppers  Co.,
F o r t  W ayne, In d .

S T E L L IT E
H aynes  S te llite  Co., H a rr is o n  an d  

L in d sa y  S ts .,  K okom o, Ind . 
ST O K E R S
B abcock  & W ilcox Co.. The,

R e fra c to r ie s  D iv ., 85 L ib e r ty  S t., 
N ew  Y ork C ity.

ST O N E S (H oning)
B ay  S ta te  A b ras iv e  P ro d u c ts  Co., 

W estboro , M ass.
STOOLS
S u p erio r M old & I ro n  C o., P e n n ., P a . 
S T O P P E R S  (C inde r N o tch )
B ailey , W m . M. Co.,

702 M agee B ldg ., P it tsb u rg h , P a . 
B rosiu s , E d g a r  E ., In c ., S h a rp s -  

b u rg  B ran c h , P itt s b u rg h , P a . 
S T O P P E R S  (R u b b e r)
R hoades, R. W ., M e ta lin e  Co.,

P . O. Box 1, Long Is la n d  C ity, 
N . Y.

ST O R A G E  B A T T E R IE S —See 
B A T T E R IE S  (S to rag e )  

S T R A IG H T E N  IN G  M A CH  IN  E R  Y
C leveland  P u n ch  & S h e a r  W orks 

Co., T he. 3917 S t. C la ir  A ve., 
C leveland , O.

E im es, C h as . F . ,  E n g in eerin g  
W orks, 243 N. M o rg an  S t., 
C h icago , 111.

L ew is F o u n d ry  & M ach ine  D iv . o f 
B law -K n o x  C o.. P ittsb u rg h , P a . 

L ew is M ach ine  Co.,
3450 E. 76 th  S t.. C leveland . O. 

L ogem ann  B ro th e rs  Co.,
3126 B u rle ig h  S t., M ilw aukee, 
W is.

M ed a rt Co., The,
3520 d e  K alb  S t., S t. L ou is, Mo. 

S h u s te r . F . B ., Co.. T he,
New' H av en , Conn.

S u tto n  E n g in ee rin g  Co.,
P a rk  B ldg ., P it t s b u rg h , P a .

V oss, E d w ard  W ., 2882 W. L ib e rty  
A ve., P itt s b u rg h , P a .

S U L P H U R IC  A CID  
C leveland-C liffs  Iro n  Co.. T he,

U nion C om m erce B ldg .,
C leveland , O.

New’ J e rs e y  Z inc Co.,
160 F ro n t  S t. ,  N ew  Y ork  C ity . 

P e n n sy lv a n ia  S a lt M fg. C o., D ept.
E . P e n n s a lt  C lean er D iv ., 
P h ila d e lp h ia , P a .

S W IT C H E S  (E le c tr ic )  
C u tle r-H am m er, In c ., 1211 S t. P a u l 

A ve., M ilw aukee, W is.
E lec tric  C o n tro lle r  & M fg. Co., T he, 

2670 E . 79 th  S t., C leveland . O. 
G enera l E lec tric  C o., D ep t. 166-S-G, 

N e la  P a r k ,  C leveland , O.
G enera l E lec tric  Co.,

S ch en ec tad y , N. Y.
W estinghouse  E lec tric  & M fg. Co., 

D ep t. 7-N , E a s t  P ittsb u rg h , P a . 
T A B L E S  (E le v a tin g )
Lyon Iro n  W orks, 131 M adison  S t., 

G reene, N. Y.
T A C H O M E T E R S
B ris to l Co., T he . 112 B ris to l R d ., 

W a te r  bu ry , Conn.
B row n  In s tru m e n t D iv . o f  M inne- 

apo lis-H oneyw ell R e g u la to r  Co.. 
4462 W ayne A ve.,
P h ila d e lp h ia . P a .

F o x b o ro  Co., T he, 118 N eponset 
A ve., F oxboro , M ass.

T A N K  L IN IN G S
C eilcote  Co., 750 R ock e fe lle r 

B ldg ., C leveland , O.
G oodyear T ire  & R u b b e r Co.,

1144 E . M a rk e t S t., A k ron , O.
N a tio n a l C arb o n  Co., W . 117th  S t. 

a n d  M adison  A ve., C leveland , O.
T A N K S  (P ick lin g )
G o odyear T ire  & R u b b e r  Co.,

1144 E. M a rk e t S t. ,  A kron . O.
N a tio n a l C arb o n  Co., W . 117 th  S t. 

a n d  M ad ison  A ve., C leveland , O.
T A N K S (S to ra g e , P re s su re , 

R iv e ted , W elded)
A m erican  B ridge  Co.,

F r ic k  B ldg .. P it tsb u rg h , P a .
B a r t le t t-H a y w a rd  D iv .,

K o p p ers  Co., B a ltim o re . M d.
B eth leh em  S tee l Co.,

B eth lehem , P a .
G en era l A m erican  T ra n sp o r ta tio n  

C orp ., 185 So. L a S a lle  S t., 
C hicago, 111.

K irk  & B lum  M fg. Co., T he,
2838 S p rin g  G rove A ve., 
C in c in n a ti, O.

P re sse d  S tee l T a n k  Co.,
1461 So. 66th  S t. ,  M ilw aukee, W is.

W e ste rn  G as D iv ., K oppers  Co.,
F o r t  W ayne, Ind .

T A N K S  (W ood o r  S tee l, R u b b e r o r 
L ead  Lined)

G oodyear T ire  & R u b b e r  Co.,
1144 E . M ark e t S t. ,  A kron . O.

K irk  & B lum  M fg. Co.. The,
2838 S p rin g  G ro v e  A ve.,
C inc in n a ti, O.

T A N T A L U  M -TU N  G S T E N  C A R B  11) I :
V asco lo y -R am et C orp .,

N o. C hicago, 111.

T A P S  A N D  D IE S
G reen  Held T a p  & D ie C orp ., 

G reenfie ld , M ass.
L a n d is  M ach ine  Co.,

W aynesbo ro , P a .
N a tio n a l A cm e C o.. T h e , 170 E. 

1 31st S t. ,  C leveland , O.
T E R M IN A L S  (L ock ing )
S h ak e p ro o f  L ock W a sh e r  Co.,

2525 N . K eeler A ve..
C h icago , 111.

T h o m p so n -B re m er & Co.,
1638 W. H u b b a rd  S t..
C h icago , 111.

T E R N E  P L A T E — See T IN  P L A T E
T E S T IN G  M A C H IN E R Y  (M a te ria ls )
N a tio n a l B ro ac h  & M ach ine  Co.. 

5600 S t. J e a n , D e tro it, M ich.
T H E R M O M E T E R S
B ris to l C o., T he,

112 B ris to l R d ., W a te rb u ry , Conn.
B row n In s tru m e n t D iv. o f  M in­

n ea po lis-H oney  w ell R e g u la to r  Co., 
4462 W ayne A ve.,
P h ila d e lp h ia . P a .

F oxbo ro  C o., T he, 118 N eponset 
A ve., F oxboro , M ass.

L eeds & N o r th ru p  Co.. 4957 S ta n ­
ton  A ve., P h ila d e lp h ia , .P a .

T H R E A D  C U T T IN G  TOOLS
L a n d is  M ach ine Co.,

W aynesbo ro , P a .
T IE  P L A T E S
B eth lehem  S teel Co.,

B eth lehem , P a .
C arn e g ie -Illin o is  S tee l C orp ., 

P ittsb u rg h -C h ic a g o .
C o lum bia  S tee l Co.,

S an  F ran c isc o , C alif.
In la n d  S tee l C o.. 38 So. D earb o rn  

S t.. C hicago, 111.
R epub lic  S tee l C o rp ., D ep t. ST, 

C leveland , O.
T ennessee  Coal, Iro n  & R a ilro ad  

Co., B ro w n -M a rx  B ldg ., 
B irm in g h am . A la.

W e irton  S tee l Co., W e irto n , W . V a.
T IN  P L A T E
B eth leh em  S tee l Co.

B eth lehem , P a .
C arn e g ie -Illin o is  S tee l C orp ., 

P ittsb u rg h -C h icag o .
C o lum bia  S tee l Co..

S a n  F ran c isc o , C alif.
G ra n ite  C ity  S tee l Co.,

G ra n ite  C ity , 111.
In la n d  S tee l Co., 38 So. D e a rlx u n  

S t.. C hicago, 111.
Jo n e s  & L a u g h lin  S tee l C orp .,

Jo n es  & L a u g h lin  B ldg ., 
P it tsb u rg h . P a .

R epublic  S tee l C o rp ., D ep t. ST, 
C leveland . O.

W e irton  S tee l C o., W eirton , W . Va.
W heeling  S tee l C orp .,

W heeling , W . V a.
Y oungstow n  S heet & T u b e  Co., The. 

Y oungstow n, O.
T IN  P L A T E  M A C H IN E R Y
K em p, C. M ., M fg. C o., 405 E. 

O liver S t. .  B a ltim o re , M d.
W ean  E n g in ee rin g  C o., W a rre n , O.

TO N G S (C h a in  P ip e)
W illiam s, J . H ., & Co., 400 V ulcan  

S t., B uffalo , N . Y.

TO N G S (R a il  H an d lin g )

C u lle n -F rie s te d t Co., 1308 S. 
K ilbou rn  A ve., C h icago , 111.

TO O L B IT S  (H igh  Speed)

A llegheny  L u d lu m  S tee l C orp .,
D ep t. T-125,
O live r B ldg ., P it tsb u rg h , P a .

F ir th -S te r lin g  S tee l Co.,
M cK eespo rt, P a .

H ay n es  S te llite  Co., H a rr is o n  and  
L in d sa y  S ts .,  K okom o, In d .

Je sso p  S tee l Co.,
584 G reen  S t., W ash in g to n , P a .

M ich igan  Tool Co.,
7171 E . M cN ichols R d .,
D e tro it, M ich.

TO O L B IT S  (T a n ta lu m  C arb ide)

V asco lo y -R am e t C orp .,
N . C hicago, 111.

TO O L H O L D E R S
W illiam s. J . H ., & Co.,

400 V u lcan  S t.,  B uffalo , N. Y.

TO O LS (P n e u m a tic )

C leveland  P u n ch  & S h e a r  W orks  
Co., T he. 3917 S t. C la ir  A ve., 
C leveland , O.

TO O LS (P rec is io n , L a th e , M eta l 
C u ttin g , e tc .)

B row n & S h a rp e  M fg. Co., 
P rov idence , R . I.

E x-C el 1-0 C orp ., 1228 O ak m an  
B lvd ., D e tro it, M ich.

G isho lt M ach ine  Co.,
1217 E. W a sh in g to n  A ve., 
M adison , W is.

M cK enna M eta ls  Co..
200 L loyd A ve.. L a tro b e , P a .

V asco lo y -R am et C orp .,
N . C hicago, 111.

TO O LS (T a n ta lu m  C arb id e)

V asco lo y -R am et C orp .,
N . C hicago. 111.

TO O LS (T ipped , C arb ide)

E x-C eil-O  C orp ., 1228 O ak m a n  
B lvd ., D e tro it, M ich.

M cK enna M eta ls  Co.,
200 L loyd A ve., L a tro b e , P a .

T O R C H E S  A N D  B U R N E R S
(A cety lene , B low , O xy-A cety lene)

A ir R educ tion . 60 E. 42nd S t.,
N ew  Y ork  C ity.

L inde A ir P ro d u c ts  C o., T he,
30 E. 42nd S t., N ew  Y ork  C ity .

TO W BO A TS

D ra v o  C orp. (E n g in ’r 'g  W o rk s  D iv .) 
N eville  Is la n d . P ittsb u rg h , P a .

T O W E R S  (T ran sm iss io n )
A m erican  B rid g e  Co.,

F r ic k  B ldg ., P it tsb u rg h , P a .
B e th lehem  S tee l Co.,

B eth lehem , P a .

T O W E R S (T u b u la r  H o is ting )

D rav o  C orp ., (M ach in e ry  D iv .) ,
300 P en n  J .v e ., P it tsb u rg h . P a .

T R A C K  A C C E S S O R IE S
B eth lehem  S tee l Co.,

B eth lehem , P a .
C arn e g ie -Illin o is  S tee l C orp ., 

P ittsb u rg h -C h icag o .
C o lum bia  S tee l Co.,

S an  F ran c isc o , C alif.
F o s te r , L. B ., Co., Inc .,

P . O. Box 1647, P ittsb u rg h . P a .
In la n d  S tee l Co.,

38 S. D ea rb o rn  S t..  C hicago. 111.
Jo n es  & L a u g h lin  S tee l C orp .,

Jo n es  & L a u g h lin  B ldg ., 
P ittsb u rg h , P a .

T en n essee  C oal, I ro n  & R a ilro a d  
Co., B ro w n -M arx  B ldg ., 
B irm in g h am , A la.

T R A C K  BO LTS

B eth lehem  S tee l Co.,
B eth lehem . P a .

C arn e g ie -Illin o is  S tee l C orp .. 
P ittsb u rg h -C h ic a g o .

C o lum bia  S tee l Co.,
S an  F ran c isc o , C alif.

In la n d  S tee l C o.. 38 So. D ea rb o rn  
S t..  C h icago , 111.
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W H E R E - T O - B U Y
TR A C K  BO LTS— C on.
L am son  & S essions Co., T he.

1971 W . 85 th  S t., C leveland . O.
R epublic  S tee l C o rp ., U pson N u t 

D iv ., D ept. S T . 1912 S cran to n  
R d ., C leveland , O.

T ennessee  Coal, Iro n  & R a ilro ad  
Co., B ro w n -M arx  B id« ., 
B irm in g h am , A la.

Y oungstow n S h ee t & T u b e  Co., The, 
Y oungstow n, O.

T R A IL E R S
Ohio G a lv a n iz in g  & M fg. Co.,

Penn  S t.. N iles. O.

T R A IL E R S  (A reh -G lrd er)
Y ale & Tow ne M fg. Co.,

4530 T acony  S t., P h ilad e lp h ia , P a .

TRA M  R A IL S
A m erican  M onoR ail Co.. The,

13102 A th en s  A ve., C leveland, O.
Cleveland T ra m ra i l  D iv. o f  C leve­

land  C ra n e  & E ng in eerin g  Co., 
1125 E. 2S3rd S t. ,  W ickliffe, O.

H arn isc h fe g e r  C orp ., 4411 W . N a ­
tio n a l A ve., M ilw aukee, W is.

Y ale & T ow ne M fg. Co.,
4530 T aco n y  S t.. P h ilade lph ia , P a .

T R A N SM IS S IO N S — VA RIA  R L E  
S P E E D

L in k -B elt C o., 2045 W . H u n tin g  
P a rk  A ve.. P h ila d e lp h ia , P a .

T R A P S  (C om pressed  A ir)
N icholson, W . H ., & Co.,

177 O regon S t., W ilkes-B arre , P a

T R A P S  (H igh  P re s su re  S team )

N icholson , W. H ., & Co..
177 O regon  S t., W ilk es-B arre , P a.

T R A P S  (S tea m )

N icholson, W . H .. & Co.,
177 O regon  S t.,  W ilk es-B arre . P a.

T R E A D S  (S a fe ty )
A lan  W ood S tee l Co.,

C onshohocken, P a .
C arneg ie -Illino is  S tee l C orp .. 

P ittsb u rg h -C h icag o .
D ravo  Corp. (M ach in ery  D iv .) ,

300 P enn  A ve., P ittsb u rg h . P a.
In land  S»eel Co.. 38 So. D earbo rn  

S t., C hicago. 111.
R epublic  S tee l C orp ., D ept. ST. 

C leveland, O.
R yerson, Jo s . T ., & Son, Inc..

16th & R ockw ell S ts ..
Chicago, 111.

T ri-L o k  Co.. 5515 B u tle r  S t.. 
P ittsb u rg h , P a .

t r o l l e y s

A^ r i c a n  M onoR ail Co.. The,
.l°2  A thens A ve.. C leveland , O. 

o k  a i n DIock D iv ., A m erican  
C hain  & C ab le Co. In c .. 2nd & 
D iam ond S ts .. P h ilad e lp h ia . P a.

R ead in g  C hain  & B lock Co.,
D ept- ,36, R ead ing , P a . 
o k  . ^ g .  D iv. o f  A m erican  
C hain  & C ab le Co., Inc .,
Y ork, P a .

Xaj £  Tow ne M fg. Co.,
4530 T acony  S t.. P h ilad e lp h ia . Pa

T R IC K  c r a n e s

^ ‘¿ th w e s t  E n g in eerin g  Co..
38 E. J a c k so n  B lvd..
Chicago, III.

TR U C K S A N D  TR A C TO R S
(E lec tric  In d u s tr ia l)

C a r  & M fg. Co.. The,
w . °T iv an h o e  Rd-. C leveland. O.
B a k e r-R a u la n g  Co.. The,
v H i  25 th  s t  - C leveland . O.r a l e  & T ow ne M fg. Co.. 4530 

la c o n y  S t.. P h ilad e lp h ia . P a .

TR U C K S A N D  TR A C TO R S
(G aso line In d u s tr ia l)
B a k e r-R a u la n g  Co., T he 

2167 W . 25 th  S t. ,  C leveland . O.
»--lark I r u c t ra c to r  D iv ., C la rk  E qu ip ­

m en t Co.. 127 S pringfie ld  P I.. B a t ­
tle  C reek , M ich.

TR U C K S (D u m p -In d u s tr ia l)
A tla s  C a r  & M fg. Co.. The.

1140 Iv an h o e  R d ., C leveland. O.
TR U C K S (H y d rau lic  I J f t )
A tla s  C a r  & M fg. Co., The,

1140 Iv an h o e  R d ., C leveland. O.

Ju ly  7, 1941

TR U C K S (In d u s tria l)
Ohio G alvan izing  & M fg. Co.,

Penn  S t., N iles, O.
TRU CK S (L ift)
A tlas  C ar & M fg. Co., The,

1140 Ivanhoe R d .. C leveland. O. 
B ak e r-R au lan g  Co., The,

2167 W. 25th S t., C leveland, O. 
C la rk  T ru c tra e to r  D iv., C la rk  E qu ip ­

m en t Co., 127 Springfield PI., B a t­
tle  C reek, M ich.

Lyon Iron  W orks, 131 M adison S t., 
G reene. N. Y.

Yale & Tow ne M fg. Co., 45:«) 
T acony  S t., P h iladelph ia, P a . 

TU B E  M ILL EQ U IPM EN T 
M ackinlosh-H em phill Co., 9 th  and  

B ingham  S ts ., P ittsb u rg h , Pa. 
T ay lor-W ilson M fg. Co.,

15 Thom pson A ve.,
M cKees Rocks, P a .

T U B ES (B oiler)
A llegheny Ludlum  Steel Corp.,

D ept. T-125.
O liver B ldg., P ittsb u rg h . P a . 

Babcock & Wilcox Tube Co.. The, 
B eaver F a lls , P a .

B eth lehem  Steel Co.,
B ethlehem , Pa.

B isse tt*Steel Co.. The.
900 E. 67th S t., C leveland. O. 

C olum bia Steel Co.,
S an  F rancisco , C alif.

Jones & L augh lin  Steel C orp.,
Jones & L aughlin  B ldg., 
P ittsb u rg h , P a .

N ational T ube Co., F rick  B ldg ., 
P ittsb u rg h , P a.

Ohio Seam less T ube Co.. Shelby. O. 
P ittsb u rg h  Steel Co.. 1653 G ran t 

B ldg., P ittsb u rg h . P a .
R yerson, Jo s. T . , & Son, Inc.. 16th 

and  Rockw ell S ts ., Chicago. 111. 
Steel and  T ubes Division, R epublic 

Steel C orp.. 226 E. 131st S t.. 
C leveland. O.

T im ken  R oller B earing  Co., The, 
Steel & T ube D iv.. C anton . O. 

Y oungstow n S heet & T ube Co., The, 
Y oungstow n. O.

TU B ES (B rass , B ronze, C opper, 
N ickel S ilver)

A m erican  B rass  Co.. The, 
W a te rbu ry . Conn.

B ridgeport B rass  Co.,
B ridgeport, Conn.

R evere Copper & B rass. Inc..
230 P a rk  A ve.. N ew  York City. 

TU B ES (H igh C arbon)
Ohio Seam less T ube Co.. Shelby, p . 
Steel and  T ubes D ivision. Republic- 

Steel C orp.. 226 E. 131st S t., 
C leveland, O.

TU B IN G  (Alloy S tee l)
(♦Also S ta in less)

♦Babcock & W ilcox T ube Co., The, 
B eaver F a lls , P a .

B issett Steel Co.. The,
900 E. 67th S t., C leveland. O. 

C olum bia Steel Co.,
S an  F rancisco , Calif.

•N a tio n a l T ube Co., F rick  B ldg., 
P ittsb u rg h . P a .

Ohio S eam less T ube Co.. Shelby. O 
•P ittsb u rg h  Steel Co., 1653 G ran t 

B ldg.. P ittsb u rg h . P a .
S ‘eel and  T ubes D ivision. Republic- 

Steel C orp.. 226 E. 131st S 
C leveland. O.

T im ken R oller B ea rin g  Co., The.
Steel & T ube D iv., C an ton . O. 

TU B IN G  (C opper, B rass ,
A lum inum )

A m erican  B rass  Co., The.
W aterbu ry . Conn.

R evere Copper & B rass . Inc..
230 P a rk  A ve.. New Y ork C ity. 

S henango-P enn  Mold Co., D over, O. 
TU B IN G  (M onel)
B undy T ub ing  Co.,

10951 H ern  Ave.. D e tro it. Mich. 
TU B IN G  (S eam less F lexib le M eta l) 
A m erican  M etal H ose B ran ch  of 

The A m erican  B rass  Co.. 
W aterbu ry . Conn.

TU B IN G  (S eam less Steel)
Babcock & W ilcox T ube Co.. The, 

B eaver F alls, P a .
Colum bia Steel Co..

S an  F rancisco . Calif.
Jones & L augh lin  S tee l C orp..

Jones & L aughlin  B ldg.. 
P ittsb u rg h . P a .

N atio n a l T ube Co.. F rick  B ldg..
P ittsb u rg h , P a  

Ohio Seam less T ube Co., Shelby, (> 
P ittsb u rg h  Steel Co., 16o3 G ran t 

B id s .. P ittsb u rg h  P a .
R yerson. J»s. T „  & Son. Inc. lo th  

& Rockw ell S ts .. Chicago. 111. 
Steel and  T ubes D ivision, R epublic  

Steel C orp., 226 E. 131st S t.. 
C leveland. O.

T im ken  R oller B ea ring  Co.. The, 
Steel & T ube D iv .. C an ton . O. 

Y oungstow n S heet & T u b e  Co.. The. 
Y oungstow n. O.

ON DUTY UV U N IF O R M !

N o t  s o  l o n g  a g o , “national defense” meant, 
to most of us, a few thousand soldiers and sailors. 
W e went about our business, relying on a relatively 
small body of “specialists” to defend our shores and 
to safeguard our liberties against aggression.

That concept of national defense has gone the 
way of the smoothbore musket. Today, national de­
fense is a program in which all of us must take part.

American industry has already rolled up its sleeves 
and is ready to meet the challenge of producing 
— speedily and efficiently — those goods which are 
vital to national defense. In meeting that chal­
lenge, industry faces many problems—and, among 
them , none more serious than a shortage of 
adequately trained m anpower!

To help industry solve this problem (and solve it 
fa s t! )  the International Correspondence Schools —  
whose apprentice, adult and group training clients 
include nearly 3000 large and small business anil 
industrial concerns, and several branches o f the 
United States armed forces —  now make available 
a SELECTED UNITS TRAINING PLAN which
sh ortens tra in ing  tim e  to a few  m onths, and is adapt­
able to almost any industrial training problem!

W e arc ready to discuss, intelligently and construc­
tively, the application of this proved plan to your  
training problems. W rite, wire or te lep h o n e  to 
COOPERATIVE TRAINING DIVISION, Box 
0 T I-R. I. C. S .. Scranton. Peiina.

International 
Correspondence

S c h O o l S  S C R A N T O N ,  P E N N A .

O F F IC E S  IN A L L  L E A D IN G  C IT IE S  IN T H E  U N IT E D  S T A T E S , 
a n d  M o n t r e a l  •  L o n d o n  •  S y d n e y  •  W e l lin g to n  •  C a iro  •  S h a n g h a i  
H a v a n a  •  H o n o lu lu  •  M ex ico  C ity  •  B u e n o s  A ire«  •  M a n i la  •  C a p e  T o w n
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» W  H  E R E - T O  - B U y  « « «

T U B IN G  (S q u a re , R e c ta n g u la r)
O hio S eam less  T u b e  C o., Shelby , O. 
S tee l & T ubes D ivision , R epub lic  

S tee l Coi p ., 226 E. 131st S t., 
C leveland , O.

T U B IN G  (W elded S tee l)
B undy  T ub ing  Co.,

10951 H ern  A ve., D e tro it, M ich. 
Jo n es  «fe L a u g h lln  S tee l C orp .,

Jo n es  & L a u g h lln  B ldg ., 
P ittsb u rg h , P a .

L a clede  S*eel Co., A rcad e  B ldg ..
S t. L ouis. Mo.

Ohio S eam less  T u b e  Co., Shelby , O. 
R epub lic  S tee l C orp .,

D ep t. ST, C leveland, O.
R evere  C opper & B ra ss , Inc .,

230 P a rk  A ve., N ew  Y ork  C ity. 
S tee l an d  T u b es  D iv ision , R epub lic  

S tee l C orp .. 226 E. 131st S t.. 
C leveland , O.

Y oungstow n S heet & T u b e  Co., The. 
Y oungstow n, O.

T U B U L A R  PR O D U C TS
B undy  T u b in g  Co.,

10951 H ern  A ve., D e tro it, M ich. 
O hio S eam less  T u b e  Co.. Shelby , O. 
P ittsb u rg h  S tee l Co.,

1653 G ra n t B ldg ., P ittsb u rg h , P a . 
S tee l an d  T u b es  D iv ision , R epub lic  

S tee l C orp .. 226 E . 131st S t.. 
C leveland, O.

T U M B L IN G  B A R R E L S  (C oke 
T estin g )

B roslu s , E d g a r  E ., In c .. S h a rp s- 
b u rc  B ran c h , P ittsb u rg h , P a .

T U N G S T E N  C A R B ID E  
B is se tt S tee l Co., The,

900 E. 67 th  S t..  C leveland . O. 
H ay n es  S te llite  C o., H a rr is o n  and  

L in d sa y  S ts ., K okom o, Ind . 
M ichigan Tool Co.,

7171 E . M cN ichols R d ..
D e tro it, M ich.

T U N G S T E N  C A R B ID E  
(Tools und  D ies)

F ir th -S te r lin g  S tee l Co.,
M cK eesport, P a .

M cK enna M eta ls  Co.,
200 L loyd A ve., L a tro b e , P a .

T U N G S T E N  M E T A L  A N D  A LLO Y S
E lec tro  M e ta llu rg ica l Co.,

30 E . 42nd S t . ,  N ew  Y ork  C ity .
T U R B IN E S  (S tea m )
A llls-C h a lm ers  M fg. Co.,

M ilw aukee, W is.
G en era l E lec tric  Co.,

S chenectady . N. Y.
YVestinghouse E lec tric  «fe M fg. Co.. 

D ep t. 7 -N , E a s t  P ittsb u rg h , P a .
TU R B O  B L O W E R S — See B L O W E R S
T U R N T A B L E S
A m erican  B rid g e  Co.,

F r ick  B ldg ., P it tsb u rg h , P a .
A tla s  C a r  «fe M fg. Co., The,

1140 Iv an h o e  R d ., C leveland . O.
T U R R E T  L A T H E S — See L A T H E S  

(T u rre t)

T W IS T  D R IL L S
C leveland T w is t D rill Co..

1242 E. 4 9 th  S t.,  C leveland , O ., 
G reenfield T a n  «fe D ie C orp ., 

G reenfield , M ass.
V A L V E  CO N TRO L 
(M o to r O p e ra te d  U n its )  
C u tle r-H am m er, In c .. 1211 S t. P au l 

A ve., M ilw aukee, W is.
V A L V E S (B la s t F u rn a c e )
B ailey , W m . M ., Co.,

702 M agee B '.dg., P itt s b u rg h , P a . 
B roslu s, E d g a r  E ., In c ., S h a rp s -  

b u rg  B ran c h . P itt s b u rg h , P a .

V A L V E S (B ra s s , I ro n  a n d  S tee l) 
C ra n e  Co., S36 S. M ich ig an  A ve..

C hicago, 111.
R e a d in g -P ra tt  & C ady  D lv. o f  A m er­

ican  C hain  «fe C ab le  Co.. In c ., 
B ridgepo rt, Conn.

V A L V E S  (C heck)
C ran e  C o., 836 S. M ich igan  A ve., 

C hicago, 111.
R e a d in g -P ra tt  «fe C ady  D lv . o f  A m er­

ican  C hain  & C ab le Co.. In c ., 
B rid g ep o rt, Conn.

V A L V E S  (C o n tro l— A ir  and  
H y d rau lic )

A irg r ip  C huck  D iv .. A nk er-H o lth  
M fg. Co., P o r t  H uron , M ich. 

B ris to l Co., T he. 112 B ris to l R d ..
W a te rb u ry , Conn.

F o x b o ro  Co., T he, U S  N eponset 
A ve., F oxboro , M ass.

H a n n a  E n g in ee rin g  W orks,
1765 E ls to n  A ve., C hicago, 111. 

H an n ifin  M fg. Co., 621-631 So.
K o lm a r A ve.. C h icago , 111. 

N icholson , W . H ., «fe Co..
177 O regon  S t . ,  W ilk es-B a rre , P a .

V A L V E S  (E le c tr ic a lly  O p era te d ) 
B ris to l Co., T he , 112 B ris to l R d ..

W a te rb u ry , Conn.
F o x b o ro  Co., T h e , 118 N eponset 

A ve., F oxbo ro , M ass.
N icholson, W . H ., «fe Co.,

177 O regon  S t.,  W ilk es-B a rre , P a .
V A L V E S  (G as  a n d  A ir  R ev e rsin g ) 
B law -K nox  Co., B law nox , P a . 
V A L V E S  (G a te )
B a r t le t t-H a y w a rd  D iv ., K oppers 

C o., B a ltim o re , Md.
C ra n e  Co., T he , 836 So. M ichigan 

A ve., C h icago , 111.
R e a d in g -P ra t t  «fe C ady  D iv. o f 

A m erican  C hain  «fe C ab le  Co., Inc ., 
B rid g e p o rt, Conn.

W e ste rn  G as D iv. K oppers  Co.,
F o r t  W ayne, Ind .

V A L V E S  (G lobe)
C ra n e  C o., 836 S. M ich igan  A ve., 

C hicago, 111.
R e a d in g -P r a t t  «fe C ad y  D iv . o f 

A m erican  C hain  «fe C ab le  Co., In c ., 
B rid g e p o rt, Conn.

V A L V E S  (H y d rau lic )
B ird sb o ro  S tee l F d ry . «fe M ach. Co., 

B ird sb o ro , P a .
E lm es, C has. F .,  E n g in eerin g  

W orks , 243 N . M o rg an  S t., 
C hicago, III.

W ood, R . D .. Co.. 400 C h es tn u t S t.. 
P h ila d e lp h ia , P a .

V A L V E S  (N eed le )
C ran e  Co., 836 S. M ich igan  A ve., 

C h icago , III.
R e a d in g -P ra t t  & C ad y  D iv . o f 

A m erican  C hain  «fe C ab le  C o., In c ., 
B rid g e p o rt, Conn.

V A L V E S  (O pen H e a r th  C on tro l— 
OH, T a r ,  S te a m  & A ir)

N irH n 'son , W . H ., «fe Co.,
177 O regon  S t.,  W ilk es-B a rre , P a .

V A L V E S  (P ro p o rtio n in g )
N o rth  A m erican  M fg. C o., T he, 

2901 E . 75 th  S t.,  C leveland , O.
V A L V E S (.S team  a n d  W a te r)  
R e a d in g -P ra t t  «fe C ady  D lv . o f 

A m erican  C hain  «fe C ab le Co., Inc .. 
B rid g e p o rt, Conn.

V A L V E S A N D  F IT T IN G S — See 
P I P E  F IT T IN G S

V A N A D IU M
E lec tro  M e ta llu rg ica l Co..

30 E . 42nd S t.,  N ew  Y ork C ity .

V IA D U C T S  (S te e l)— See B R ID G E S , 
E T C .

W A LK  W AYS— See F L O O R IN G —  
(S teel)

W A S H E R S  ( I ro n  a n d  S tee l) 
H u b b a rd , M. D ., S p rin g  Co.,

432 C e n tra l A ve., P o n tia c . M ich. 
T h o m p so n -B re m er «fe Co.,

1638 W. H u b b a rd  S t.,
C h icago , 111.

W A S H E R S  (L ock)
S h ak ep ro o f L ock  W a sh e r  Co.,

2525 N . K eeler A ve., C hicago, 111. 
T h o m p so n -B re m er <& C o., 1638 W . 

H u b b a rd  S t.,  C h icago , 111.
W A S H E R S  (S p rin g )
B arn e s , W a llace , Co., T he , D iv. 

A ssoc ia ted  S p rin g  C orp .,
B ris to l, Conn.

R aym ond  M fg. Co., D iv . A ssocia ted  
S p rin g  C o rp ., 280 So. C en tre  S t.. 
C o rry , P a .

S h ak e p ro o f  L ock W a sh e r  Co.,
2525 N. K eeler A ve.. C h icago . III. 

T h o m p so n -B re m er «fe C o., 1638 W . 
H u b b a rd  S t.,  C h icago , 111.

W E L D E R S  ( E lectric— A rc )
H a rn is c h fe g e r  C orp ., 4411 W . N a ­

tio n a l A ve., M ilw aukee, W is. 
H o b a r t  B ros .,

Box ST71, T ro y , O.
L inco ln  E 'e c tr ic  Co., T he,

C leveland , O.
P ro g re ss iv e  W elder Co., 3050 

E. O u te r  D rive , D e tro it, M ich.
W E L D E R S  (E lec t rlc -R esIs tan ce )
F e d e ra l M ach ine <fe W elder Co.,

D a n a  S t.,  W a rre n , O.
W E L D IN G
B a r t le t t-H a y w a rd  D iv . K oppers 

Co., B a ltim o re , M d.
L inco ln  E lec tric  C o., The, 

C leveland , O.
W e ste rn  G as D iv ., K oppers  Co.,

F t.  W ayne, Ind .
W E L D IN G  (W elded  M ach ine  Steel Bast*)
K irk  «fe B lum  M fg. C o., The.

2838 S p rin g  G rove A ve., 
C inc in n a ti, O.

W E L D IN G  A N D  C U TTIN G  
A P P A R A T U S  A N D  S U P P L IE S  
(E lec tr ic )

G enera l E lec tric  Co.,
S ch en ec tad y , N. Y.

H a rn is c h fe g e r  C o rp ., 4411 W . N a ­
tio n a l A ve., M ilw aukee, W is. 

H o b a r t  B ros .,
B ox ST71, T ro y , O.

L inco ln  E lec tric  C o., The,
C leveland , O.

W estln g h o u se  E lec tric  <& M fg. Co., 
D ep t. 7 -N , E a s t  P ittsb u rg h , P a . 

W ilson W elder «& M eta ls  Co.,
60 E . 42nd S t.,  N ew  Y ork  C ity.

W E L D IN G  A N D  C U T T IN G  
A P P A R A T U S  A N D  ¡SU PPLIES 
(O xy-A cety lene)

A ir R educ tion , 60 E . 42nd S t.,
N ew  Y ork  C ity,

L inde  A ir  P ro d u c ts  C o., T he,
30 E . 42nd S t.,  N ew  Y ork C ity .

W E L D IN G  R O D S (A lloys)
A m erican  A gile C orp .,

5806 H ough  A ve., C leveland , O. 
H a rn isc h fe g e r  C orp ., 4411 W . N a ­

tio n a l A ve., M ilw aukee, W is. 
L inco ln  E lec tric  Co., The,

C leveland , O.
M a u ra th , In c .. 7311 U nion A ve., 

C leveland , O.
P a g e  S tee l «fe W ire D iv. of A m eri­

c a n  C hain  & C ab le  Co., In c ., 
M onessen , P a .

W E L D IN G  R O D S (B ro n ze)
A m erican  B ra s s  Co., T he,

W a te rb u ry , Conn.
R ev e re  C opper «fe B ra s s , Inc .,

230 P a r k  A ve., N ew  Y ork  C ity.
W E L D IN G  R O D S (H a rd  S u rfa c in g )
S tood y Co.,

W h ittie r , C alif.
W E L D IN G  RO D S OP. W IR E
A ir R educ tion . 60 E. 42nd S t.,

N ew  Y ork C ity.
A m erican  A gile  C orp .,

5806 H ough  A ve., C leveland , O. 
A m erican  B ra s s  Co., T he, 

W a te rb u ry , Conn.
A m erican  S tee l «fe W ire  Co..

R o ck e fe lle r  B ld g ., C leveland. O. 
B rid g e p o rt B ra s s  Co.,

B rid g e p o rt, C onn.
H a rn is c h fe g e r  C o rp ., 4411 W . N a ­

tio n a l A ve., M ilw aukee, W is. 
H o b a r t  B ros.,

Box S T71, T ro y , O.
L incoln  E lec tric  C o., T he,

C leveland . O.
L inde A ir  P ro d u c ts  C o., T he,

30 E. 42nd S t.,  N ew  Y ork  C ity. 
M a u ra th , In c .. 7311 U nion A ve., 

C leveland , O.
P a g e  S tee l «fe W ire  D iv . o f A m eri­

c a n  C hain  & C ab le  Co., In c ., 
M onessen , P a .

P itt s b u rg h  S tee l C o., 1653 G ra n t 
B ldg ., P it t s b u rg h . P a .

R ev e re  C opper & B ra ss , Inc .,
230 P a r k  A ve., N ew  Y ork  C ity . 

R y erso n , J o s . T ., «fe Son. In c ., 16th  
a n d  R ockw ell S ts .,  C h icago , III. 

S eneca  W ire  «fe M fg. Co.,
F o s to r ia , O.

W a sh b u rn  W ire  Co.,
P h illip sd a le , R . I.

W ickw ire  B ro th e rs , 189 M ain  S t., 
C o rtlan d . N . Y.

W ickw ire  S p en ce r S tee l Co.,
500 F if th  A ve., N ew  Y ork  C ity . 

W ilson  W elder «fe M eta ls  Co.,
60 E a s t  42nd S t., N ew  Y ork  C ity. 

Y oungstow n  S h ee t & T u b e  C o., T he, 
Y oungstow n, O.

W E L L  W A T E R  S U P P L Y  SY STE M S 
L a y n e  «fe B ow ler, In c .,

M em phis, T enn .
W H E E L S  (C a r  a n d  L ocom otive) 
B e th lehem  S tee l Co.,

B e th lehem , P a .
C arn e g ie -Illin o is  S tee l C orp ., 

P ittsb u rg h -C h ic a g o .
C o lum bia  S tee l Co..

S a n  F ran c isc o , C alif.
M idvale  C o.. T he , N icetow n, 

P h ila d e lp h ia , P a .
S ta n d a rd  S tee l W o rk s  D iv . o f  T h e  

B a ld w in  L ocom otive  W orks, 
P h ila d e lp h ia , P a .

W H E E L S  (T ra c k )
N a tio n a l-E r ie  C o rp ., E rie , P a .
W H E E L S  (T ro lley )
C rosby  Co., The,

1S3 P r a t t  S t. ,  B uffalo , N. Y.
W TN CH ES (E lec tr ic )
A m erican  E n g in ee rin g  Co.,

24S4 A ram in g o  A ve.,
P h ila d e lp h ia , P a .

S h ep a rd  N iles C ra n e  «fe H o is t C orp .. 
35S S chuy le r A ve.,
M o n tou r F a lls , N . Y.

W IR E  (A lloy  S tee l)
(♦A lso S ta in le ss )

•A m erican  S tee l & W ire  Co. 
R o ck e fe lle r  B ld g ., C leveland , O.

C o lum bia  S tee l Co.,
S an  F ran c isc o , C alif.

F ir th -S te r lin g  S tee l Co.,
M cK eesport, P a .

• P a g e  S tee l & W ire  D iv. o f  A m eri­
c a n  C hain  «fe C ab le  C o., In c ., 
M onessen , P a .

•R ep u b lic  S tee l C orp .,
D ep t. S T , C leveland , O.

R o eb ling ’s, Jo h n  A ., Sons Co., 
T re n to n , N . J .

S eneca  W ire  «fe M fg . Co.,
F o s to r ia , O.

W ickw ire  S p en ce r S tee l Co.,
500 F if th  A ve., N ew  Y ork C ity.

W IR E  (A n n ea led , B rig h t , 
G alv an ized )

A m erican  S tee l «fe W ire  Co.,
R o ck e fe lle r  B ldg ., C leveland , O.

B eth lehem  S tee l Co.,
B eth lehem , P a .

C olum bia  S tee l Co.,
S an  F ran c isc o , C alif.

L ac lede  S tee l Co., A rcad e  B ldg .,
S t. L ouis, Mo.

P a g e  S -eel «fe W ire  D iv . o f  A m eri­
ca n  C hain  «fe C ab le  Co., In c ., 
M onessen , P a .

P itt s b u rg h  S tee l Co., 1653 G ra n t 
B ld g ., P it tsb u rg h , P a .

R epublic  S tee l C orp .,
D ep t. S T , C leveland , O.

R o eb lin g ’s, J o h n  A ., Sons Co., 
T re n to n , N . J .

S eneca W ire  & M fg. Co.,
F o s to r ia , O.

T en n essee  Coal, I ro n  «fe R a ilro ad  
Co., B ro w n -M a rx  B ldg ., 
B irm in g h am , A la.

W heeling  S tee l C orp .,
W heeling . W . V a.

W ickw ire  B ro th e rs ,
189 M ain  S t.. C o rtlan d . N . Y.

W ickw ire  S pence r S tee l Co.,
500 F i f th  A ve., N ew  Y ork  C ity.

Y oungstow n  S h ee t «fe T u b e  Co., T he. 
Y oungstow n, O.

W IR E  (B a rb )
B e th leh e m  S tee l Co.,

B eth lehem . P a .
P ittsb u rg h  S*eel Co., 1653 G ra n t 

B ldg ., P ittsb u rg h , P a .
T e n n essee  C oal. Iro n  «fe R a ilro ad  

Co., B ro w n -M a rx  B ldg ., 
B irm in g h am , A la.

Y oungstow n S h ee t & T u b e  Co., The, 
Y oungstow n , O.

W IR E  (C old  D ra w n )
P a g e  S tee l & W ire  D iv . o f 

A m erican  C hain  & C ab le  Co., In c .. 
M onessen , P a .

P ittsb u rg h  S tee l C o., 1653 G ra n t 
B ldg ., P it tsb u rg h , P a .

R o eb ling ’s, J o h n  A ., S ons Co., 
T re n to n , N . J .

W a sh b u rn  W ire  Co., 118 th  S t. & 
H a rle m  R iv e r, N ew  Y ork  C ity.

W IR E  (H igh  C arbon )
A m erican  S tee l «fe W ire  Co.,

R o ck e fe lle r  B ldg .. C leveland . O.
F ir th -S te r lin g  S tee l Co.,

M cK eespo rt, P a .
Jo n es  «fe L au g h lin  S tee l C orp .,

Jo n es  «fe L a u g h lln  B ldg .. 
P it tsb u rg h , P a .

L a clede  S ’eel C o., A rcad e  B ldg .,
S t. L ouis, Mo.

P a g e  S tee l & W ire  D iv. o f  A m eri­
ca n  C hain  & C ab le  C o., In c ., 
M onessen , P a .

R epublic  S tee l C o rp ., D ep t. ST, 
C leveland , O.

R o ^b ling ’s, J o h n  A ., S ons Co., 
T re n to n . N. J .

S eneca  W ire  «fe M fg. Co.,
F o s to r ia , O.

W a sh b u rn  W ire  Co..
118th S t. an d  H a rle m  R iver,
N ew  Y ork  C ity.

W IR E  (M usic)
A m erican  S tee l «fe W ire  Co., 

R o ck e fe lle r  B ldg ., C leveland , O.
R o eb ling ’s, J o h n  A ., Sons Co., 

T re n to n , N . J .
W a sh b u rn  W ire  Co.,

118th  S t. a n d  H a rle m  R iver.
N ew  Y ork  C ity.

W ickw ire  S p en ce r S tee l Co.,
500 F if th  A ve., N ew  Y ork  C ity.

W IR E  (N ickel S ilve r)
S ey m o u r M a n u fa c tu r in g  Co.,

51 F ra n k lin  S t.,  S eym our, Conn.
W IR E  (P h o sp h o r  B ronze)
S ey m o u r M a n u fa c tu r in g  Co.,

51 F ra n k lin  S t . .  S ey m cu r, Conn.
W IR E  (R o u n d , F la t ,  S q u a re , 

S pecia l S h ap es)
A m erican  S tee l «fe W ire  Co.,

R o c k e fe l 'e r  B ldg ., C leveland , O.
C o lum bia  S tee l Co..

Los A ngeles, C alif.
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P a g e  S tee l & W ire  D iv .. of 
A m erican  C hain  & C ab le Co.,
In c ., M onesson, P a .

R epub lic  S tee l C orp ., D ep t. ST. 
C leveland, O.

R oeb llng’s, Jo h n  A ., Sons Co., 
T ren ton , N . J .

Seneca W ire  & M fg. Co.,
F o sto ria , O.

T ennessee Coal. I ro n  & R a ilro ad  
Co., B ro v n -M a rx  B ldg ., 
B irm ingham , A la.

W ashburn  W ire  Co.,
I18 th  S t. an d  H arlem  R iver,
New Y ork  C ity .

W ickw ire S pence r S tee l Co.,
500 F if th  A ve., N ew  Y ork City.

Y oungstow n S h ee t & T u b e  Co., The, 
Y oungstow n, O.

W IR E  (S p rin g )
A m erican  S tee l & W ire  Co.,

R ockefe lle r B ldg ., C leveland , O.
B eth lehem  S tee l Co.,

B eth lehem , P a .
F ir th -S te r lin g  S tee l Co..

M cK eesport, P a .
Jo n es  & L a u g h lin  S tee l C orp.,

Jones & L au g h lin  B ldg ., 
P ittsb u rg h , P a .

L a clede  S tee l C o., A rcad e  B ldg., 
S t. L ouis, Mo.

P a g e  S tee l & W ire  D iv. of 
A m erican  C hain  & C ab le Co.. 
In c ., M onessen, P a .

P ittsb u rg h  S tee l Co.,
1653 G ra n t B ldg ., P ittsb u rg h , P a .

R oebling’s, Jo h n  A ., Sons Co., 
T ren to n , N. J .

T ennessee  Coal, I ro n  & R ailro ad  
Co., B ro w n -M a rx  B ldg., 
B irm in g h am , A la.

W a shbu rn  W ire  Co., 118th  S t. & 
H arlem  R iv e r, N ew  Y ork City.

W IRK  (S ta in le ss )
A llegheny L ud lum  S tee l C orp.,

D ept. T-125,
O liver B ldg ., P it tsb u rg h , P a .

F ir th -S te r lin g  S tee l Co.,
M cK eesport, P a .

P ag e  S tee l & W ire  D iv. o f  A m eri­
can  C hain  & C ab le  Co.. Inc ., 
M onessen. P a .

P ittsb u rg h  S tee l Co., 1653 G ran t 
B ldg., P ittsb u rg h , P a .

R oeb ling’s, Jo h n  A .. Sons Co., 
T ren to n , N. J .

R u stle ss  Iro n  & S tee l C orp.,
3400 E . C h ase  S t.,  B altim ore , Md.

W IRK  (W eld in g )— Seo W E LD IN G  
RO DS OR W IR E

W IR E  A N D  C A B L E  (E lec tric )
A m erican  S tee l & W ire  Co., 

R o ck e fe lle r B ldg ., C leveland, O.
G eneral E lec tric  Co.. Sec. CDW -1907, 

A ppliance  & M erchand ise  D ep t., 
B ridgepo rt, Conn.

G ra y b a r  E lec tric  Co., D ep t. ST, 
G ra y b a r  B ldg ., N ew  Y ork City.

R oebling’s, J o h n  A ., Sons Co., 
T ren ton , N . J .

W IR E  CLO TH
Cyclone F en ce  Co., W au k eg an , 111.
B uffalo  W ire  W o rk s Co.,

437 T e rra ce , B uffalo . N . Y.
R oeb ling’s, Jo h n  A ., Sons Co.. 

T ren ton , N . J .
S eneca W ire *  M fg . Co.,
„ F o s to r ia ,  O.
W ickw ire B ro th e rs ,

I 89 M ain  S t.. C o rtlan d , N. Y.
W ickw ire S pence r S tee l Co..

500 F if th  A ve., N ew  Y ork City.
W IR E  D IE S
V asco loy-R am ct C orp ..

N. C hicago, 111.

W IR E  FO R M S . S H A P E S  AND 
S P E C IA L T IE S

A m erican  S tee l & W ire  Co., 
R ocke fe lle r B ldg ., C leveland. O.

B arnes, W allace, Co., The. Div. 
A ssocia ted  S p rin g  C orp..
B ris to l, Conn.

C olum bia S tee l Co..
Son F ran c isco , C alif.

‘r th -S te r lin g  S tee l Co .
M cK eesport, P a .

n u o ta ard , M. D ., S p rin g  Co..
r i ?  C e n tra l A ve., P o n tia c , Mich.
L ud low -S ay lo r W ire  Co., The, 

N ew stead  A ve. & W a b ash  R . R .,
S t. L ouis, Mo.

R aym ond  M fg. Co.. D iv . A ssociated  
S p rin g  C orp ., 280 So. C en tre  S t.. 
C orry , P a .

R o eb ling 's. Jo h n  A ., Sons Co., 
T re n to n . N. J .

S eneca W ire  & M fg. Co.,
F o sto r ia , O.

W IR E  FO R M IN G  M A C H IN E R Y
N ilson. A. H ., M ach ine  Co., The, 

B rid g ep o rt, Conn.

W IR E  M IL L  EQ U IPM EN T
Lew is F ou n d ry  & M achine Div. or 

B law -K nox  Co., P ittsb u rg h , P a . 
Lew is M achine Co.,

3450 E . 76th  S t., C leveland, O. 
M organ C onstruction  Co., 

W orcester, M ass.
S h u ste r, F . B., Co., The.

N ew  H aven, Conn.
V aughn M achinery  Co.,

C uyahoga F a lls , O.
W IR E  N A IL S—See N A ILS 
W IR E  PROD U CTS 

(•A lso  S ta in less)
•A m erican  Steel & W ire Co..

R ockefeller B ldg., C leveland. O. 
B uffalo W ire W orks Co.,

437 T e rrace , B uffalo, N. Y. 
H ubbard , M. D ., S p ring  Co..

432 C en tra l Ave., P on tiac , Mich. 
Jones & L augh lin  Steel Corp.,

Jones & L augh lin  B ldg., 
P ittsb u rg h , P a.

L eschen. A ., & Sons R ope Co.,
59011 K ennerly Ave.,
S t. Louis. Mo.

L udlow -Saylor W ire Co., The. 
N ew stead  Ave. & W abash  it .  R .. 
S t. Louis, Mo.

•P ittsb u rg h  S tee l Co.,
3653 G ra n t B ldg., P ittsb u rg h . Pa. 

R epublic Steel C orp., D ept. ST.
C leveland, O.

R oebling’s, John  A ., Sons Co., 
T ren ton , N. J.

Seneca W ire & M fg. Co.,
F o sto ria , O.

T ennessee Coal. Iron  & R ailroad  
Co., B row n-M arx B ldg., 
B irm ingham , Ala.

W ashbu rn  W ire Co.,
118th S t. and  H arlem  R iver,
New Y ork City.

W ickw ire B ro thers,
189 M ain S t.. C ortland , N. Y. 

W ickw ire Spencer S tee l Co..
500 F if th  A ve., N ew  York C ity 

Y oungstow n S heet & T ube Co., The. 
Y oungstow n, O.

W IR E  R O P E  A N D  F IT T IN G S  
(•A lso  S ta in less)

A m erican  C able Div. o f A m erican 
C hain & C able Co., Inc ., 
W ilkes-B arre , P a .

•A m erican  Steel & W ire Co., 
R ockefelle r B ldg., C leveland. O. 

B ethlehem  S teel Co.,
B ethlehem , P a .

B roderick  & B ascom  R ope Co..
4203 N. Union S t., S t. L ouis, Mo 

H aza rd  W ire Rope Div. o f A m erican 
C hain  & C able Co., Inc., 
W ilkes-B arre , P a .

Jones & L augh lin  Steel Corp..
Jones & L aughlin  B ldg.. 
P ittsb u rg h , P a .

Leschen. A .. & Sons R ope Co.. 
5909 K ennerly  A ve..
S t. Louis. Mo.

M acw hyte Co.. 2912 14th A ve..
K enosha, W is.

R oeb ling 's, Jo h n  A .. Sons Co., 
T ren ton , N. J .

W ickw ire S pencer S tee l Co..
500 F if th  A ve., New' Y ork City.

W IR E  R O P E  SLIN G S 
A m erican  Steel & W ire Co..

R ockefelle r B ldg., C leveland, O. 
B roderick  & B ascom  R ope Co..

4203 N. Union S t., S t. Louis. Mo. 
Leschen, A .. & Sons Rope Co.,

5909 K ennerly  Ave.,
S t. Louis. Mo.

M acw hyte Co., 2912 14th  A ve., 
K enosha, W is.

R oebling’s. John  A .. Sons Co..
T ren ton , N. J .

W IR E  S T R A IG H T E N IN G  AND 
C U TTIN G  M A CH IN ERY  

Lew is F o u n d ry  & M achine Div. u r 
B law -K nox  Co., P ittsb u rg h , P a  

Lew is M achine Co.,
3450 E. 76th  S t., C leveland, o  

S huster, F . B ., Co., The,
New H aven, Conn.

W R E N C H ES (D rop F o rged )
W illiam s, J . H .. & Co..

400 V ulcan  S t., Buffalo, N. V
ZINC
New' Je rsey  Zinc Co.,

160 F ro n t S t., New' Y ork  C ity.
ZIN C ALLOYS 
N ew  Je rse y  Zinc Co.,

360 F ro n t S t.. N ew  Y ork C ity. 
ZIN C (R olled  S heets, S trip s , Colls)
N ew  Je rse y  Zinc Co.,

160 F ro n t S t., N ew  Y ork C ity. 
ZIRCO N IUM  M ETA L AND 

ALLOYS , ^
E lectro  M eta llu rg ica l Co .

30 E . 42nd S t., N ew  \ o r k  C ity

S?TP GALVANIZING

S T R A T E G I C A L L Y  L O C A T E D  F O R  E X P O R T  S H I P M E N T

ACID AND ALKALI PROOF LININGS  
AND MORTARS

ACID PROOF CONSTRUCTION

THE CEILCOTE COMPANY
Consulting and Research Engineers 

750 R OCKEFELLER B L D G . C LEV ELA N D , O H IO

Have I t  G alvanised  by—
J o se p h  P . C a t t ie  & B r o s ., In c .

Gaul & Latterly S ts ., P hiladelphia. Pa.

P hilade lph ia ’s O ldest, T h e  C o u n try ’s 
Largest H o t  Dip Job  Galvaniscr

G a lv a n ized  P r o d u c ts  F u r n is h e d

S tam p in gs and  P r e ss  W ork
10 G auge and Lighter to 20" x  40"—Hot Pressings 
Legs and Base Units ior Stoves, Reirigerators and 

Institutional Equipment 
OIL TEMPERED (Flat) SPRINGS

DAVIS B R A K E  BEAM COM PANY
L au rel A ve. & P .R .R . J o h n s to w n , P a .

The 

M anufacture of Steel Sheets

B y

Edward S. L aw rence

D ESCRIBES sequence  o f o p e ra tio n s  in  sh ee t-  
m ak in g  from  m a n u fa c tu re  o f  stee l to  
fin ished  sh e e t, w ith  especial re fe rence  to  

p ro d u c tio n  o f h ig h  g rade  sh ee ts  for 
au to m o b ile  bodies; in fluence  o f  va­

rio u s m e th o d s  up o n  q u a li ty  of 
p ro d u c t a n d  causes a n d  p re ­
ven tion  o f  defec ts a re  given 

a t te n t io n ;  d escrip tion  fo l­
lows c u r re n t p rac tice  an d  116 
is devoid o f u n n ecessa ry  Illu s tra tio n »  
t e c h n i c a l i t i e s .

$4.50: Price P ostpaid

The Penton Publishing Co.
B o o k  D e p o r tm e n t

1 2 1 3 -3 5  W . 3 rd S t . C le v e la n d , O .
312-S

241
Pages
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USED and REBUILT EQUIPMENT

Air Comp. 676 C F M .I-R . X R E ..3  60 440 V. motor.
Air Comp. 369 CFM . I-It. E R 1 .12x12'. M .D.
Bolt Threader. 8gl. lid ., 1-1/2* Landis. 3/60/220 V. 

motor.
Brake, H and. 4 'x l4  «a. No. 414 Chicago, Steel.
Draw Bench, 3 5 ' draw , 40 H P. 3/60/220 V. motor.
Hack Saw, 8x15' Economy No. 5 Hl-Speed, B .l).
Hammers, S .F. Steam  or Air. 1100, 1500 & 2000 lbs.
Pipe M ach., 2 ' Landis Sgl. Spdl.. M .D.
Pipe Cut-Off M ach., 4 -1 /2 ' BAG., for M .D.
Planer, 54*x54'xl2 ' Pond, 4-hds., B .l). (rebuilt).
Press, O BI. No. 5 Michigan, s tr .  2 -3 /4 '., 9 -1 /2 ' 

die space.
Press, Horn. No. 62 Swaine, 2 '  s tr .. pi. flywheel.
Press, Punch or Horn type. No. 117 Niagara, Grd., 

s tr . 2 *.
Press, Punch or Horn type . No. 116 Niagara, G rd., 

s tr .. 1-1/2 ' .
Punch A Shear, SE. No. 5 H.AJ.. 4 8 ' th t . ,  SPD .
ltoll Lathe. 54x20' S tandard . G eared Hd. M.D.
Shear. Angie, 6x6 x 3 /4 ' Pels GF-30-30.. for M .D.
Shear. Square, 72 'x l4  ga. Pcxto. hoiddown, 

3/60/220-440 V.
Shear, Squar. No. 214, 6 0 'x l8  ga.
Shear. G ap. 153'xl 4 '  S tandard , no hold down, 

M .D.
Welders, B u tt. 200 A 300 KW Winfield, 60 cy.. 

440 V.
Welders, Seam, 125 KVA. Thom pson. 60 c y ., 220 V.

GALBREATH MACHINERY COMPANY
306 E m p ire  B u ild in g  P it t s b u r g h , P a .

WANTED
O N E  B .C . 2 3 0  V O L T  5 -7 %  O R  10  
T O N . 3 6  T O  4 2  F O O T  S P A N , 100  
F O O T  R U N W A Y  E L E C T R I C  C R A N E  
C A G E  C O N T R O L . A d d r e s s  B o x  513 , 
S T E E L , P e n t o n  B ld g . ,  C le v e la n d .

W A N T E D — T R A N S F O R M E R S
Or a l l  d e s c r i p t i o n s  a n d  s iz e s  

B u r n e d  O u t  o r  G o o d  
A ls o  I n t e r e s t e d  In  p u r c h a s i n g  

E m p t y  T r a n s f o r m e r  C a s e s  
W i l l  p a y  c a s h — s e n d  T u ll d e s c r i p t i o n

P H IL A D E L P H IA  T R A N S F O R M E R  CO. 
2829 C edar S t .  P h ila d e lp h ia , P a .

W AN TED
NEW STEEL PLATES AND  
ALL KINDS OF SHAPES 

AND BARS
P rim e Q uality

F o r Im m ediate  D elivery 
W rite, W ire o r Phone

SIMONS IRON & M ETAL CO., INC.
100 C o m m erc ia l S tr e e t  N ew ark , N . J .

C a b le  A d d r e s s  
S im i r o n  T e le . :  M a r k e t  3 -5 5 0 5 -6

NEW EQUIPMENT AT CLOSE-OUT PRICES
IM M EDIA TE DELIVERY

Q u a n t i t y  R e g u l a r  S A L E
1— A u d u b o n  F l e x i b l e  m e t a l w o v e  c o n v e y o r  b e l t  ( Q u e n c h  

T a n k  B e l t )  2 4 "  w id e  x  4 6  f t .  l o n g ,  c h a l n w e a v e  ty p e ,  3  
m e s h .  N o . 14 W  & M  G a . ( .0 8 0 "  d i a . )  A u d u b o n  p la in  
s t e e l .  C h a i n :  O n e  s t r a n d  N o . 6 6 0  c h a i n  m o u n t e d  e a c h  
s id e  o f  t h e  b e l t .  C h a i n  p r o v id e d  w i t h  s p e c i a l  b o s s  a t ­
t a c h m e n t s  f o r  i n s e r t i o n  o f  3 / 1 6 "  d i a .  C r o s s  r o d  s u p ­
p o r t  t h r o u g h  t h e  b e l t .  (N E W )  .........................  $ 5 5 0 .0 0  $ 4 7 3 .6 2

5— N o . 4 5 -A  O il B u r n e r s .  ( M A H R  t r i p l e  a t o m i z i n g ) ,
(N E W )  e a c h    6 1 .0 0  31 .50

1— G . E . V e r t i c a l  B a l l  B r g .  m o t o r ,  5  H .p .,  2 2 0  V . 3  P H .  60  
C y . 1 7 3 5  R .P .M ., F r a m e  2 54  V . ( N E W — A R E A L
B A R G A I N )  ....................................................................................................  9 2 .0 0  70 .0 0

MAHR MANUFACTURING COMPANY —  Division Diamond Iron Works, Inc.
M IN N E A P O L IS  M IN N E S O T A

OVERHEAD CRANES
5-T on  cap . G a n try , 100' sp an , 220 v o lt D .C . 
5-T on  ca p . W hitin g , 22' sp an , 3 m o to r 110 

v o lt D .C .
2-T on cap . W hitin g , 35' sp an , 3 m o to r 220 

v o lt D .C .

IRON & S T E E L  PRODUCTS, INC.
30 years' experience 

13462 S . B ra in a r d  A ve., C h ic a g o , III.

IS P ’h popular Wcarever P E N C IL  sent 
to all Responders

**.I;V YTH H SG  c o n t a in i n g  IR O N  o r  S T E E L ”

FOR SALE
N o . 1 S t a n d a r d  F o r g i n g  H a m m e r ,  1 00  

lb s .
5 0 0  T o n  B e t h l e h e m  S te e l  S h e l l  P r e s s e s  
N o . 3  W i l l i a m s ,  W h i t e  B u l l d o z e r  
1 8 "  C a n t o n  P o r t a b l e  A l l i g a t o r  S h e a r s  
N o . 3  C a n t o n  A l l i g a t o r  S h e a r s  

A d d r e s s  B o x  490  
S T E E L , I ’e n t o n  B ld g . .  C le v e l a n d

oPPOKjpyi
çpn™ T |  S A V E

W E L D E R S  I  MONEY I
10 K W  440 vo lt 

N a tio n a l 12" T h ro a t 
12 Ifc K W  440 v o lt 

A gnew  15" T h ro a t

6 .0 0 0  performance 
tested and guaran­
teed motors, gener­
ators. etc. in  stock. 
Send inquiries.

THE MOTOR REPAIR & MFG. CO.
11558 HAMILTON AVE. • CLEVELAND, O. |

FOR SALE
T ype S  K  W estln g h o u se  25 H P  220 volt 
v a r ia b le  speed, w ith  a u to m a t ic  r e v e r s ­
ing  c o n tro l pane l. N ev e r used .

RAILWAY MAINTENANCE CORP.
P. O . Box 188S P it t s b u r g h , P a .

MERE FOR PERES DOLLAR! 
IRON & S T E E L  PRODUCTS, INC.

3 6  Y e a r s '  E x p e r i e n c e  
13462 S . B ra in a rd  A v e ., C h ic a g o , I l l in o is  
" A n y th in g  c o n t a i n i n g  I R O N  o r  S T E E L "  

SELLERS — BUYERS — TRADERS

— R E B U I L T —
BLOWERS - FANS - EXHAUSTERS

Connersville-Roots positive blowers 
Centrifugals for gas and oil burning. 
Sand blast, grinder and dust exhausters. 
V entilating fans and  roof ven tila to rs .

G E N E R A L  B L O W E R  C O .404 North Peoria St. Chicago, III.

F O R  S A L E
W E S T IN G H O U S E  G E N E R A T O R  S E T  
6 5 5  H P  M o to r  2 5  K W  5 6 5  K V A  T y p e  
S  K
C o m p l e t e  d e s c r i p t i o n  u p o n  r e q u e s t .  

THE U. S. CORRUGATED FIBER BOX CO.
1409 R o o se v e lt  A ve. I n d ia n a p o lis , In d .

R alls—“ 1 T o n  or 1000”
NEW RA ILS—5000 tons—All Sections—All Sizes. 
RELAY IN G  RA ILS—25.000 tons—All 8ectlona— 

All Sizes, practically as good aa New. 
ACCESSORIES—Every T rack  Accessory carried 

In stock—Angle and  Splice B ars, B olts. N uts. 
Frogs. Switches. T ie P lates.
Buy from One Souru—Sate Time and Money 

’Phone. W rite. or Wire
L. B. FO STER  COMPANY, Inc .

PITTSB U R G H  NEW YORK CHICAGO

WANTED
3 0  N e t  t o n s  2  i n c h  s q u a r e  S A E  41 4 0 . 
2 5 0 0 ' B la c k  w e ld e d  t u b i n g — 2 % "  o r  

3 "  O .D . W a l l  t h i c k n e s s  a b o u t  .2 5 0 " . 
2 5  t o n s  1¥a" s q u a r e  S A E  10 4 5 .
W h e n  q u o t i n g ,  m e n t i o n  d e l .  p t .  a n d  
s t o c k  l e n g t h s .  W r i t e  B o x  5 0 7 , S T E E L , 
P e n t o n  B ld g . ,  C le v e l a n d .

D IE  SIN K ER . F.-3 Keller. M .D.
G EA R C U T T E R . Spur, 8 4 ' Newark, M .D. 
G EA R PLA NERS. Bevel. 5 4 ' Gleason. M .D. (3) 
HORIZ. M ILL, FI. Type. 3?4 ' bar D A II 
V ER TIC A L M ILL, 8 '  B etts . 2 lid s., G rd . Fds. 
LATHES. 4 8 'x 2 2 -l/2 '  A 4 8 'x 2 6 -l/2 ' Johnson. 
T U R R E T  LATHE, 2 6 ' Libby, H.S. 7 -1 /2 ', S .P .D . 
T U R R E T  LA TH E. 18' Libby. H.S. 3 -9 /16 '. M .D. 
PL A N E R S .30 'x30 'x8 '. 3 f i 'x 3 6 'x ll ' .54 'x54 'x l0  ' 
SHEAR. 10 'x3 /16 ' Ohl Squaring, M D.
LANG MACHINERY COMPANY2Sth Street & A. V. R.R. Pittsburgh, Pa.

H O L L O W  S T E E L  B A R S
IM M EDIA TE DELIVERY
30 tons 1Ą ’ ; 20 tons 1 ”

H E N R Y  K . F O R T  C O M P A N Y  
2227 N . A m erican  S t.,  P h ila d e lp h ia , P a .
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AVAILABLE FOR DIRECT DEFENSE SUB CONTRACTING
M etal w orking and s tam ping  (10 ga. o r ligh ter)
Electrical m achinists and copper fabricating  
Cincinnati brakes and shears (7)
Punch presses, 70 ton and sm aller (45)
Complete tool and die m aking departm en t 
2000 m an hours per week available.

NOW M ANUFACTURING ELECTRIC M ETER 
TEST EQUIPM ENT, M ETER ENCLOSURES, 
SW ITCHES, SWITCHBOARDS.

THE SUPERIOR SWITCHBOARD & DEVICES COMPANY
CANTON, OHIO

GREY IRON CASTINGS
Up to 60,000 P. 8. I. Tensile Strength 

and k indred  Item s effec tive ly  produced  In 
sm all q u a n titie s— Ind iv idual p a r ts  to  2,000 
pounds—A ssem blies to  5,000 pounds.

INDUSTRIAL CONSTRUCTION ENGINEER

Reinforcing, a ltera tions, studies, 
schemes, rep o rts—all types of 
construction, p rac tica l plans.

A R T H U R  E . R O W E  E N G I N E E R  
1900 E u c l id  B id e .  C le v e l a n d ,  O h io

P h o n e  M A in  68 3 8

WELDED STEEL FABRICATION
Specialists in duplication of cast­

ings and machinery parts with rolled 
steel shapes.

Send blue prints and specification« 
for quotation.
MORRISON METALWELD PROCESS INC.

1438 B ailey Ave., B uffalo, N. Y.

S.nd you. Inquiries for
S P E C I A L  E N G I N E E R I N G  WORK

to the
A. H . N1LSON M ACH IN E COM PANY, 

B R ID G E PO R T , CONN. 
de.lsnera end builder, of wire and ribbon 

dock forming machine., 
ir'c aU o  s o l ic i t  y o u r  b id t  f o r  c a m  m i l l in g

Kirk & g u m
W ELDED MACHI NE  BASES, 
P E D E S T A L S  and F R A ME S  

LATHE  PANS 
GEAR and BELT  GUARDS
P re s s e d  S te e l  L o u v e r  Panels  

a n d  C o v e r  Plates

THE KIRK & BLUM MFG. CO.
2 8 2 2  Spr ing G ro v e  A y -  , C in rin n o ti-  O h io

C L A S S I F I E D
Positions W anted

W O R K S  M A N A G E R :  T W E N T Y - F IV E
y e a r s ’ e x p e r i e n c e  In  s h e e t  m e t a l ,  m a c h in e  
s h o p s ,  a n d  f o u n d r y  o p e r a t i o n .  A  c a p a b le  
e x e c u t iv e  a n d  e n g i n e e r  i n v i t e s  i n q u i r y  | 
f r o m  p r i n c i p a l s  o f  r e l i a b l e  i n t e r e s t e d  c o m ­
p a n y .  N o w  e m p lo y e d  in  c a p a c i t y  i n d i c a t -  I 
e d . P r o t e s t a n t ,  a g e  4 5 ; M id d le - w e s t  lo c a -  j 
t l o n  p r e f e r r e d .  A d d r e s s  B o x  5 04 , S T E E L , 
P e n to n  B Id g ., C le v e la n d .

g r a d u a t e  m e t a l l u r g i c a l  e n g i -
n e e r  w i t h  2 % y e a r s '  e x p e r i e n c e  I n  r e s e a r c h  
a n d  p r o d u c t io n  o f  s e a m l e s s  a n d  w e ld e d  
s te e l  t u b i n g ,  c a r b o n ,  a l l o y  a n d  s t a i n l e s s  
g r a d e s ,  d e s i r e s  p o s i t i o n  w i th  a  m i d - w e s t ­
e r n  f i rm . R e p l y  B o x  5 09 , S T E E L , P e n to n  
B Id g .,  C le v e la n d .

C O M P E T E N T  S T R U C T U R A L  A N D  P L A T E  
S H O P  S U P E R I N T E N D E N T  W A N T S  P O S I ­
T IO N  W I T H  R E P U T A B L E  C O N C E R N . I N ­
T E L L I G E N T , IN D U S T R IO U S  W O R K E R , 
W IT H  P R O V E N  A B IL IT Y  T O  H A N D L E  
M E N . A D D R E S S  Y O U R  R E P L Y  T O  B O X  
5 1 5 , S T E E L . P E N T O N  B L D G ., C L E V E ­
L A N D ^ ______

E X E C U T I V E  W I T H  B R O A D  E X P E R I E N C E  
In  m a n u f a c t u r i n g ,  d e v e lo p m e n t  a n d  m e r ­
c h a n d i s i n g  o f  s m a l l  m e t a l  s t a m p i n g s ,  a v a i l ­
a b l e  i m m e d i a t e l y  f o r  s a l e s  o r  p r o d u c t io n .  
F a m i l i a r  w i t h  q u a n t i t y  p r o d u c t io n ,  p r o ­
g r e s s i v e  d ie s ,  a u t o m a t i c  f e e d s  a n d  f in i s h ­
in g  I f  y o u  c a n  u s e  s u c h  a b i l i t y ,  a d d r e s s  
B o x  5 03 , S T E E L , P e n t o n  B Id g .,  C le v e la n d .

Ju ly  7, 1941

Employment Service
S A L A R IE D  P O S IT IO N S  

$ 2 ,5 0 0  to  $ 2 5 ,0 0 0  
T h i s  t h o r o u g h l y  o r g a n i z e d  a d v e r t i s i n g  

s e r v ic e  o f  31 y e a r s '  r e c o g n iz e d  s t a n d i n g  
a n d  r e p u t a t i o n ,  c a r r i e s  o n  p r e l i m i n a r y  n e ­
g o t i a t i o n s  f o r  p o s i t i o n s  o f  t h e  c a l i b e r  I n d i ­
c a t e d  a b o v e ,  t h r o u g h  a  p r o c e d u r e  I n d iv i d ­
u a l i z e d  to  e a c h  c l i e n t ’s  p e r s o n a l  r e q u i r e ­
m e n ts .  S e v e r a l  w e e k s  a r e  r e q u i r e d  to  n e ­
g o t i a t e  a n d  e a c h  in d i v i d u a l  m u s t  f in a n c e  
t h e  m o d e r a t e  c o s t  o f  h i s  o w n  c a m p a ig n .  
R e t a i n i n g  f e e  p r o t e c t e d  b y  r e f u n d  p r o v i ­
s io n  a s  s t i p u l a t e d  in  o u r  a g r e e m e n t .  I d e n ­
t i t y  I s  c o v e r e d  a n d ,  i f  e m p lo y e d ,  p r e s e n t  
p o s i t i o n  p r o t e c t e d .  I f  y o u r  s a l a r y  h a s  
b e e n  $ 2 ,5 0 0  o r  m o r e ,  s e n d  o n ly  n a m e  a n d  
a d d r e s s  f o r  d e t a i l s .  R . W . B ix b y ,  I n c . ,  1 10  
D e lw a r d  B Id g ., B u f f a lo ,  N . Y .

Help W anted

i i k i c s  n o  t im e  to d a y  
— fo r  a c c id e n ts  w h ic h  d e la y  

p ro d u c tio n  o r  lo r  s lo w e d -u p  h a n ­
d lin g  of m a te r ia ls . T h e  c o r re c t  i n ­
d u s tr ia l  g lo v es  e n a b le  m e n  to  h a n d le  
all k in d s  o f ro u g h , h e a v y , o r  h o t 
m a te r ia ls  w ith  sp e e d , s a f e ty  a n d  
sa v in g s . A sm all in v e s tm e n t  in  S te e l- 
G r ip  S a fe ty  G lo v e s  a v o id s  in ju rie s . ( 
la y -o ffs , t ro u b le .  W r i te  n o w  fo r  n e w  
c a ta lo g  of s a f e ty  g lo v es , c lo th in g , 
a p ro n s . leR gings. s p a t s ,  e tc .  . . .  of 
v a lu e  to  every  e x e c u tiv e . 3K00 i te m s
in  lin e . S ta n d a r d  w ith  big  in d u a- _______
tr ia ls .  W r ite  to d a y . f  ■£, -~r=

G E N E R A L  F O R G E  P L A N T  S U P E R I N -  
t e n d e n t .  f a m i l i a r  w i t h  d i e  m a c h i n e  a n d  
f o r g e  s h o p s .  E a s t e r n  l o c a t i o n .  G iv e  e x ­
p e r i e n c e ,  s a l a r y  e x p e c t e d ,  a g e ,  r e f e r e n c e s .  
R e p ly  B o x  511 , S T E E L . P e n t o n  B Id g ., 
C le v e la n d .
S A L E S M E N : N E W  S P E C I A L  A L L O Y S
f o r  p r o d u c t io n  a n d  m a i n t e n a n c e  f ie ld . 
H ig h  c l a s s  r e p e a t  b u s in e s s  w i t h  p r o v e n  
s u c c e s s .  A t t r a c t i v e  c o m m is s io n .  G o o d  
t e r r i t o r i e s  o p e n .  Q u a l i f ie d  a n d  in t r o d u c e d  
h a r d  w o r k e r s  w i t h  t e c h n i c a l  b a c k g r o u n d  
( o n ly  r e p l i e s  w i t h  c o m p le t e  d e t a i l s  c o n ­
s i d e r e d ) .  A d d r e s s  B o x  5 08 , S T E E L , P e n -  
t o n  B Id g ., C le v e la n d .
M A C H IN E  T O O L  S A L E S M A N — B R A N C H
m a n a g e r .  T o le d o  r e s i d e n t  p r e f e r r e d ,  a g e  
3 5 -4 5 . M a c h i n e  s h o p  o r  m a c h i n e  to o l  
s a l e s  e x p e r i e n c e  p r e f e r r e d .  S u p p ly  f u l l  
p a r t i c u l a r s  in  y o u r  l e t t e r .  A d d r e s s  B o x  
N o . 5 1 4 , S T E E L , P e n to n  B I d g ., C le v e la n d :  
G E N E R A L  F O R E M A N  F O R  F O R G E  
p l a n t ,  D ie  a n d  M a c h i n e  S h o p .  L o c a t i o n  
P e n n s y l v a n i a .  G iv e  r e f e r e n c e s ,  e x p e r i ­
e n c e ,  a g e .  s a l a r y  w a n t e d .  A d d r e s s  B o x  
5 12 . S T E E L . P e n t o n  B Id g .,  C le v e la n d .

C astings
O H IO

T H E  W E S T  S T E E L  C A S T IN G  C O ., C le v e ­
la n d .  F u l l y  e q u i p p e d  f o r  a n y  p r o d u c t i o n  
p r o b le m .  T w o  1 %  to n  E le e .  F u r n a c e s .  
M a k e r s  o f  h i g h  g r a d e  l i g h t  s t e e l  c a s t i n g s ,  
a l s o  a l l o y  c a s t i n g s  s u b j e c t  t o  w e a r  o r
h ig h  h e a t . _______________________________________

P E N N S Y L V A N IA  
N O R T H  W A L E S  M A C H I N E  C O ., IN C ., 
N o r t h  W a le s .  G r e y  I r o n ,  N ic k e l ,  C h r o m e ,  
M o ly b d e n u m  A llo y s ,  S e m i - s t e e l .  S u p e r io r  
q u a l i t y  m a c h i n e  a n d  h a n d  m o ld e d  s a n d  
b l a s t  a n d  tu m b le d .

153
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P a g e
A

A cm e G a lv a n iz in g , In c ................................... —
A cm e S te e l & M a lle a b le  l io n  W o rk s. . —
A h lb er e  B ea r in g  C o.......................................... —
A irgrip  C huck  D iv is io n  o f  A n k e r -H o lth

M fg. C o................................................................. 131
A ir R ed u c tio n  ...........................   —
A ja x  E le c tr o th e r m ic  C orp...........................  —
A ja x  F le x ib le  C o u p lin g  C o.......................  —
A la n  WOod S te e l C o.......................................... 53
A lle g h e n y  L u d lu m  S te e l C orp.................  —
A lle n -B r a d le y  C o................................................ —
A llls -C h a lm er s  M fg . Co. I n s id e  F ro n t C over
A lro se  C h em ica l C o........................................  —
A m erica n  A g ile  C orp.......................................131
A m erica n  B ra ss  Co., T h e  ...................... —
A m erica n  B r id g e  C o........................................  —
A m er ica n  C ab le  D iv is io n  o f  A m er ica n

C h ain  & C a b le  Co., I n c ...........................  87
A m erica n  C h ain  & C a b le  Co., Inc.,

A m er ica n  C a b le  D iv is io n  ....................  87
A m erica n  C h a in  & C ab le  Co., Inc.,

A m er ica n  C h a in  D iv is io n  .................. —
A m erica n  C h a in  & C a b le  Co., Inc.,

Ford C h a in  B lo ck  D iv is io n  ...............  —
A m er ica n  C h ain  & C a b le  Co., Inc..

P a g e  S te e l  & W ire D i v i s i o n .................. —
A m erican  C h a in  D iv is io n  o f  A m er ican

C h ain  &  C a b le  Co., I n c ...............................  —
A m er ica n  C h em ica l P a in t  C o.....................  —
A m er ica n  E n g in e e r in g  C o...........................  75
A m erica n  F le x ib le  C o u p lin g  C o ................  —
A m erica n  F o u n d r y  E q u ip m en t C o  —
A m er ica n  G as A ss o c ia t io n  ....................... —
A m erica n  H o llo w  B o r in g  C o......................  —
A m er ica n  H o t D ip  G a lv a n lze r s  A s s o ­

c ia tio n  ................................................................  - -
A m er ican  L a n o lin  C orp................................. —
A m er ica n  M on ora il C o....................................  —
A m erica n  N lc k c lo id  C o................................. —
A m erica n  P u lv e r iz e r  C o................................  —
A m er ica n  R o lle r  B ea r in g  C o......................  —
A m er ica n  R o llin g  M ill Co., T h e   90
A m er ica n  S c rew  C o..........................................  —
A m erica n  S h e a r  K n ife  C o...........................  —
A m erica n  S o c ie ty  fo r  M e ta ls  .................. 89
A m er ica n  S te e l  & W ire  C o........................... —
A m erica n  T in n in g  & G a lv a n iz in g  C o.. . —
A m p co M eta l In c ...............................................  119
A m sler-M orton  Co., T h e  ...........................  —
A n d r ew s S te e l Co., T h e   ......................  —
A p o llo  S te e l  C o.................................................... —
A r m stro n g -B lu m  M fg. C o...........................  121
A r m stro n g  C ork C o..........................................  —
A ss o c ia tio n  o f  Iron  an d  S te e l  E n g i­

n eers  ...................................................................  —
A tla n t ic  S ta m p in g  C o.....................................  —
A tla n tic  S te e l  C o...............................................  _
A tla s  C ar & M fg . C o.......................   —
A tla s  D rop  F o r g e  C o.........................................147
A tla s  L u m n ite  C em e n t C o...........................  —
A x e lso n  M fg . C o...................................................  —-

It
B a b co ck  & W ilco x  C o..................................... 69
B a ile y , W m . M„ C o..........................................  —
B a k e r -R a u la n g  C o............................................  84
B a n ta m  B e a r in g s  C orp....................................  —
B a rn es, W a lla c e  Co., D iv is io n  o f  A s s o ­

c ia te d  S p rin g  C orp o ra tio n  .................. 2

B a sic  R e fr a c to r ie s , I n c ..................................  5
B a y  C ity  F o r g e  C o..........................................  131
B a y  S t a te  A b r a s iv e  P r o d u c ts  C o  83
B e a t ty  M ach in e  &  M fg . C o....................... —
B e llev u e -S tr a tfo rd  H o te l .........................  —-
B elm o n t Iron  W ork s .....................................  145
B erg er  M a n u fa c tu r in g  D iv ., R ep u b lic

S te e l C orp............................................................. —
B eth le h e m  S te e l  C o..........................................  1
B ird sb oro  S te e l  F o u n d ry  &  M a ch in e

C o..............................................................................  _
B ls s e t t  S te e l  Co., T h e  ................................. —
B la n ch a r d  M a ch in e  C o.................................  —
B la w -K n o x  C o.....................................................  61
B la w -K n o x  D iv is io n , B la w -K n o x  C o.. . —
B lis s  & L a u g h lln , I n c ..................................... —
B o w er  R o lle r  B ea r in g  C o...............................  —
B ra sser t , H . A ., & C o.....................................  116
B rid g ep o r t B ra ss  C o..................................... 81. 82
B r is to l Co., T h e  ...............................................  9
B ro d er ick  & B a seo m  R op e C o.................  —
B rook e, E. & G„ Iron  C o...............................  145

P a g e
B ro siu s , E d g a r  E„ I n c ........................................ —
B ro w n  & B row n , I n c .......................................  153
B row n  & S h a rp e  M fg . C o..............................  10
B row n In stru m e n t Co., T h e  ....................  —
B ry a n t C h u ck in g  G rind er C o.....................
B ry a n t M a ch in er y  & E n g in e e r in g  Co. . -
B u ffa lo  F o r g e  C o..................................................  -
B u ffa lo  G a lv a n iz in g  & T in n in g  W ork s
B u ffa lo  W ire W ork s Co., I n c .....................  -
B u lla rd  Co., T h e  ..................................................  -
B u n d y  T u b in g  C o.................................................. —

C
C ad m an , A. W ., M fg . C o..................................  —
C arb oru n d u m  Co., T h e ............................... 103
C arey , P h ilip , Co., T h e  ............................... —
C a r n e g ie -I ll in o is  S te e l  C orp.......................... 95
C a rp en ter  S te e l Co., T h e  ..............................  —
C a rter  H o te l .........................................................  —
C a ttle , J o sep h  P., & B ros., I n c ................. 151
C e ilc o te  Co., T h e ..... ........................................... 151
C en tra l S c r ew  C o...............................................  —
C h a lle n g e  M a ch in ery  Co., T h e  ..................  —
C h a m b ersb u rg  E n g in e e r in g  C o.............
C h a n d ler  P r o d u cts  C orp...................................  —
C h ica g o  P e r fo r a t in g  C o...................................  -
C h ica g o  R a w h id e  M fg . C o...........................
C in c in n a ti G rind ers, I n c ................................... —
C in c in n a ti M illin g  M a ch in e  C o.................
C in c in n a ti S h a p er  Co., T h e  ..................
C lark  C o n tro lle r  C o............................................. —
C lark  T ru c tra c to r  D iv . o f  C lark  E q u ip ­

m e n t C o.................................................................. —
C leerem a n  M a ch in e  T oo l C o......................
C le v e la n d  C ap S c r ew  C o................................ —
C le v e la n d -C ltffs  Iron  C o................................  —
C le v e la n d  C ran e & E n g in e e r in g  Co. . —
C le v e la n d  H o te l .............................., ..............  —
C lev e la n d  P u n ch  & S h e a r  W ork s C o.. . 6
C lev e la n d  T ra m ra il D iv is io n , C le v e ­

la n d  C ran e & E n g in e e r in g  C o  92
C le v e la n d  T w is t  D r ill Co., T h e  ...............  —
C le v e la n d  W orm  & G ear Co., T h e  . . . .

...................................................In sid e  B a ck  C over
C lim a x  M oly b d en u m  Co................................  39
C old M eta l P r o c e ss  C o.......................................  93
C o lo n ia l B ro a ch  C o..........................................  —
C o lu m b ia  S te e l  C o...........................................  95
C o lu m b u s D ie , T o o l & M a ch in e  C o.. . 145
C o m m erc ia l M eta ls  T re a tin g , In c   —
C one A u to m a tic  M a ch in e  Co., I n c   —
C o n tin e n ta l M a ch in es, I n c .............................. —
C o n tin e n ta l R o ll &  S te e l F o u n d ry  Co. —
C o n tin e n ta l S c r ew  C o.....................................  —
C op p erw eld  S te e l C o............................................  64
C orbin  S c r e w  C orp.............................................  —
C o w les  T o o l C o....................................................  141
C ran e C o...................................................................... —
C raw b u ck , J o h n  D ., C o................................. —
C rosb y  Co., T h e  ...............................................  145
C u b a n -A m er ica n  M a n g a n e se  C o r p ...
C u lle n -F r ie s te d t C o.............................................  —
C u lv e r t  D iv is io n , R e p u b lic  S te e l  Corp.
C u n n in g h a m , M. E ., C o.....................................  —
C u rtis  P n e u m a tic  M a ch in ery  C o 105
C u tler -H a m m er, I n c .................................   —

1)
D a m a s c u s  S te e l C a st in g  C o......................
D a rw in  & M iln er , I n c ........................................  —
D a v is  B ra k e  B ea m  C o.................................  151
D a y to n  R o g ers  M fg. C o...................................  —
D ea rb o rn  G a g e  C o.................................................  —
D e tr o it  I-e lan d  H o te l ................................. 128
D iam on d  E x p a n s io n  B o lt Co., In c . . . .  —
D in g s  M a g n e tic  S e p a r a to r  C o..................
D ra v o  Corp., E n g in e e r in g  W ork s D iv . -

E
E a g le -P ic h e r  L ead  Co., T h e  ..................... —
E d ison  S to r a g e  B a tte r y  D iv . o f  T h o m ­

a s  A . E d ison , I n c ..........................................  72
E la s t ic  S to p  N u t  C orp..................................... 137
E le c tr ic  C o n tro lle r  & M fg. C o....................  —
E le c tr ic  F u rn a c e  Co., T h e  .........................  —
E le c tr ic  S to r a g e  B a tte r y  C o.........................  —
E le c tro  A llo y s  Co., T h e  ..............................  —
E lec tro  M e ta llu r g ic a l C o............................  15
E lm es, C h a r le s  F„ E n g in e e r in g  W ork s —
E n te rp r ise  G a lv a n iz in g  C o........................... 151
E q u ip m en t S te e l  P r o d u cts  D iv is io n  o f

U n ion  A sb e s to s  & R u b b er  C o...................  —
E rd le  P e r fo r a t in g  Co., T h e  .........................  —

P a g e
E rie  B o lt  & N u t C o......................................   . —
E rie  F o u n d r y  Co. ................................... —
E u rek a  F ire  B rick  W ork s .........................  139
E x -C ell-O  C orp..................................................... —
E x c e ls io r  T ool &  M a ch in e  C o.................. —

F
F a fn ir  B ea r in g  Co., T h e    99, 100
F a irb a n k s , M orse & C o F r o n t C over
F a ir w a y  L a b o ra to r ie s , D iv . T h e  G. S.

S u p p ig er  C o.......................................................  —
F a n n e r  M fg . C o.................................................... —
F a n ste e l  M e ta llu r g ic a l C orp......................  —
F a r r e l-B irm ln g h a m  Co., I n e ....................... —
F a r v a l Corp., T h e  ..........................................  —
F e d er a l M a ch in e  & W eld er  C o.................  —
F e r r a c u te  M ach in e  C o....................................... —
F in n , Joh n . M eta l W orks ............................ —
F ir th -S te r lin g  S te e l C o................................... —
F leu r-O -L ler  M a n u fa ctu r er s  ....................  —
F lex r o c k  C o.............................................................  —
F ord  C h ain  B lo ck  D iv is io n  o f A m er i­

can  C h a in  & C a b le  Co., I n c .................. —
F o ste r , L . B„ C o...................................................  152
F o x b o ro  Co., T h e  ...............................................  —
F u lle r  B ru sh  C o.................................................. —

G
G a lb rea th  M ach in ery  C o................................ 152
G ard n er  D i s p l a y s ...............................................  —
G en era l A m er ica n  T ra n sp o rta tio n

C orp..........................................................................  —
G en era l B lo w er  C o........................................... 152
G en era l E le c tr ic  C o...........................................  —
G en era l E le c tr ic  Co., L am p D e p t  —
G ish o lt M a ch in e  C o............................................ —
G lob e B rick  Co., T h e  .....................................  —
G o o d y ea r  T ire  & R u b b er  Co., T h e  . . .  —
G ra n ite  C ity  S te e l C o.......................................  —
G ran t G ear W ork s ..........................................  123
G ra y b a r  E le c tr ic  C o...........................................  —
G rea t L a k e s  S te e l  C orp................................  11
G reen fie ld  T ap  & D ie  C orp............................. —
G regory , T h o m a s , G a lv a n iz in g  W ork s —
G rln n ell Co., In c ...................................................  —
G u lf O il C orp oration  ................................... —
G u lf R e fin in g  C o...............................................   . —

II
H a g a n , G eorge  J., C o.......................................  131
H a lld en  M a ch in e  Co., T h e .........................  —
H a n io n -G reg o ry  G a lv a n iz in g  C o  —
H a n n a  E n g in e e r in g  W ork s ......................  —
H a n n a  F u rn a c e  C orp.........................................  —
H a n n ifin  M fg. C o................................................. 123
H a r n is c h fe g e r  C orp........................................... —
H arper, H . M., Co., T h e ................................  133
H a rr in g to n  & K in g  P e r fo r a t in g  C o.. . 127
H a y s  Corp., T h e  ...............................................  —
H ea ld  M a ch in e  C o............................................. —
H c p p e n sta ll C o......................................................  115
H e v i D u ty  E le c tr ic  C o...................   —
H ill, Jam es', M fg. C o....................... .......... ..... .. ,—
H in d ley  M fg. C o...................................................  —
H o b a rt B ro s ..........................................................  139
H o r sb u rg h  & S c o tt  C o....................................... —
H u b b ard  &  C o........................................................  —
H u b b ard , M. D., S p rin g  C o..........................  —
H un t, C. H ................................................................ —
H u th e r  B ros. S a w  M fg . C o ........................... —
H y a tt  B ea r in g s  D iv is io n , G en era l M o­

to r s  S a le s  C orp oration  ..............................  36
H y d e  P a rk  F o u n d ry  & M a ch in e  Co. . .  —

I
I l l in o is  C la y  P r o d u cts  C o...............................  98
In d ep en d en t G a lv a n iz in g  C o........................  —
In d u s tr ia l B ro w n h o is t C orp..........................  —
In d u s tr ia l G lo v es  C o.........................................  153
In g e r so ll-R a n d  ....................................................  —
I n g e r s o ll  S te e l  & D isc  D iv is io n , B org

W arn er  C orp......................................................  —
In la n d  S te e l  C o.................................................... 20
I n te r n a t io n a l C o rresp o n d en ce  S c h o o ls  149
I n te r n a tio n a l N ic k e l Co., I n c ........................ 18
In te r n a t io n a l S c r ew  C o................................... —
I n te r n a t io n a l-S ta c e y  C orp.............................  —
Iron  & S te e l P ro d u cts , I n c ...............................152
I sa a c so n  Iron  W ork s .....................................  —

J
J a c k s o n  Iron  & S te e l  Co., T h e ...............  —
J a m es , D . O., M fg. C o.......................................  —
J -B  E n g in e e r in g  S a le s  C o...............................  —
J e ss o p  S te e l  C o....................................................  —
J esso p , W m ., & S o n s, I n c ............................... —
J o h n s-M a n v ille  C orp........................................  —
J o h n so n  B ro n ze  C o............................................  —
J o n e s  & L a m so n  M a ch in e  C o...................... —
J o n e s  & L a u g h lln  S te e l  C orp....................  —
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P a g e
Jon es, W . A., F o u n d ry  &  M ach in e  Co. —
J o sly n  Co. o f  C a lifo rn ia  ...........................  —
J o s ly n  M fg. & S u p p ly  C o............................. —

K
K ardong B ro th ers , I n c ..................................  131
K earn ey  & T reck er  C orp...............................  16
Kemp, C. M., M fg. C o ........................... —
K ester S o ld er  C o................................................. —
Kldde, W a lter , & Co., I n c ............................... —
K ing F if th  W h eel C o......................................... 127
K innear M fg . C o..................................................  —
K irk & B lu m  M fg. C o..................................  153
K oppers C o..............................................................  —
Ko ven , L. O., &  B ro th er, I n e ..................  —
Krön Co., T h e  ...................................................  128

Ł
L a cled e  S te e l C o............................................... 125
L ake C ity  M a lle a b le  C o...............................  —
L am son  & S e s s io n s  Co., T h e .................... —
L andls M a ch in e  C o...........................................  —
L an g  M a ch in ery  C o.........................................  152
L atrob e  E le c tr ic  S te e l C o............................... —
L a w ren c e  C opper & B r o n z e ......................  —
L a y n e  & B o w ler , In c ...................................... 122
L eB lon d , R . K., M ach in e  T ool Co., T h e -
L eed s &  N o r th ru p  C o...................................... —
L ee S p rin g  Co., I n c ...........................................  —
L eh ig h  S tr u c tu r a l S te e l C o.......................... —
L ösch en , A., & S on s R ope Co...................  —
L ev in so n  S te e l  Co., T h e  .............................  —
L ew is  B o lt & N u t  C o......................................
L ew is  F o u n d ry  & M ach in e  D iv is io n  o f

B la w -K n o x  C o..................................................  61
L ew is  M ach in e  Co., T h e  ........................... —
L in co ln  E le c tr ic  Co., T h e .............................  —
L inde A ir  P r o d u cts  Co., T h e  .................  —
L in k -B e lt C o.......................................................... —
L o ftu s  E n g in ee r in g  C orp............................... —
L o g em a n n  B ros. C o.........................................  113
Lord B a ltim o re  H o te l ..................................  135
L o v ejo y  F le x ib le  C o u p lin g  Co...............  —
L u d lo w -S a y lo r  W ire Co., T h e .................

Mc
M cK ay M a ch in e  C o........................................ —
M cK ee, A r th u r  G., C o..................................
M cK enna M eta ls  C o.......................................

M
M a ck in to sh -H em p h ill C o.............................  —
M ack lln  C o..............................................................  3
M a cw h y te  C o.........................................................  —
M ah on in g  V a lle y  S te e l Co., T h e   —
M ahr M fg. C o.......................................................  152
M ath ew s C o n v ey er  Co...................................
M au rath , I n c .........................................................  —
M ed art Co., T h e  ..............................................  —
M esta  M a ch in e  C o...........................................  —
M ich igan  T ool C o................................................ 57
M tcrom atlc  H on e  C orp..................................  ~T
M ld va le  Co., T h e  ............................................ 155
M ilw a u k ee  F o u n d ry  E q u ip m en t C o .. .  —
M issou ri R o llin g  M ill C orp........................  —
M oltrup S te e l P r o d u cts  C o.......................... —
M onarch M a ch in e  T ool Co., T h e  . . . .  —
M organ C o n stru c tio n  C o...............................  —
M organ E n g in e e r in g  C o................................. —
M orrison M eta lw e ld  P ro c ess , In c  153
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/ T E E L

N D E R  the pressure o f our national defense  

program  people are w akening to facts that 

always existed— but w eren’ t always realized. 

O ne o f those facts: that the point o f  actual production  

in  a m achine shop is— the tools. T h e y  are the w ork­

horses o f every shop. O n the q u ality o f their w ork, 

the len gth  o f their service, depends that w hole shop’s 

qu ality o f  w ork and volu m e o f production. M idvale  

tool steel is m ade to m eet M idvale’ s own require­

m ents— than w hich there are none m ore exacting.

T HE  M ID V A L E  C O M P A N Y  • N IC ETO W N  • P H IL A D E L P H IA , PA .
O F F IC E S : A'eic Y o r k  • Chicago  • P i t t s b u r g h  • W a s h in g to n  • C leve la n d  • S an  F rancisco


