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Science Staunch Ally of 'Big Steel'
^Research Aids 

Market Drive; 
New Fields Seen

By BARROW LYONS
New York World-Telegram 

Writer
"Big Steel," which some have 

thought slow to blaze new paths 
of progress, today Is in the 
forefront, pioneering. Som< 
years ago a combination of fac 
tors Including both an appre 
ciation of future trends and the 
competition from lesser com 
panies producing alloy steels 
pricked the Industrial giant to 
bestir himself, and now he i 
out ranging for fresh fields to 
conquer.

Through scientific research 
\n\a the very fundamentals of 
steel-making the United States 
Steel Corp. has discovered prin 
ciples that arc being used In de 
veloping new products. Som< 
these metallic creations are 
different from the steel made a 
few years ago as the modern 
automobile is from the chug- 
wagon of Olds.

These products are tougher 
more ductile, less corrodible. In 
the list two years, for example, 
the Steel Corp. has sold Its Cor- 
Ten steel for the making 
16,000 freight cars and more 
than 1,000 passenger cars 

Y This year It is offering it; 
"Brunorized" rails, which prom 
ise to wear better than the 
standard rails now In use, and 
are tougher and safer partic 
ularly In legions where temper-

-} atures run low In winter. 
Koot of Progress

Also, its process of "Austcm- 
pering," by which certain grades 
of carbon steel may be made as 
resilient and tough as many al 
loy metals, is finding for Itscll 

. new uses, and promises to de 
velop, a large quality market, 
officials of the company report.

The co-operative research 
making thin expansion possible 
has been done partly in the 
laboratories of the subsidiary 
manufacturing companies, from 
which many of the practical 
plications emanate, and partly 
In the research laboratory ol 
the corporation at Kearny, N 
J. The scientific study of tht 
internal structure of steel in all 
stages of its manufacture 
which is at the very root of pro 
gress made, has been one 
the principal concerns of the 
central research laboratory.

Rufus E. Zimmerman, vie 
president in charge- of metal 
lurgy and research, supervises 
the research work throughout 
the organization. The corpora 
tlon and its subsidiary compan 
ies have allowed about '$7,000,- 
000 a year for technological 
activities, including "research 
and development" work. Dr. 
John "Johnston Is in charge of 
the Kearny laboratory, where 
basic explorations into the in 
ternal structure' of steel are go- 
Ing forward.

 ^ Technique Developed
In Dr. Johnston's laboratory 

an experimental technique has 
been developed which enables 
the research worker to get mi 
croscopic pictures of the gran-' 

' ular and crystalline structure ol
» steel In all stages of its manu 

facture.
These studies started with the 

knowledge that there arc two 
distinct crystal forms, or atom 
ic arrays, of the element iron  
the change from one to the- 
other Is usually taking place as 
the metal passes through the 
range of temperatures between 
approximately 1,300. and 1,650 
degrees Fahrenheit. But, It was 
not clear until recent years just 
what happens in the structure 
of steel when this change takes 
place.

Slzo of Crystals Important
Steel Is not one thing. Each

kind of steel has a different
Internal anatomy. The labora

LEADERS IN STEEL RESEARCH 
R, 1C, Klmnicrnian (left, below), Is vice president In charge 

of metallurgy and rcse-.irch of the. I). S. Steel Corp. Under 
him If) the laboratory system of the company. Dr. John John 
ston (right, below), director of research, Heads the Kearny 
laboratory from which lias conic revolutionary discoveries, 
which "Big Steel" expects will broaden its market vastly.

tory studies have revealed just 
how-the crystalline structure of 
a steel differs with change in 
the temperature at which it Is 
caused to transform. This has 
proved tremendously Important 
in controlling the heat treatment 
of steel required to develop the 
desired combination of proper 
ties suited for each particular 
purpose.

Another thing the studies 
have shown is the Importance 
of the size of the crystalline 
granules, of which steel Is com 
posed. This depends partly upon 
the other chemical elements 
present in the- steel besides the 
iron, partly upon the heat treat 
ment, and partly on how it has 
been rolled or forced. The 
finer tile granules, the tougher 
the steel is likely to be.

AK a result of these studies, 
it has been possible to produce 
steel of qualities to satisfy 
many demands without hit-or- 
miss experimentation.

Cor-Ten steel was developed 
In the laboratories of the Amer 
ican Sheet & Tin Plate Co., at 
Pittsburgh and Vandergrift, 
Pa., now a subsidiary of the 
Carnegle-llllnoi.s Steel Corp.

In experimentation thousands 
of samples, comprising 500 dif 
ferent compositions of steel; 
were tested for resistance to at 
mospheric corrosion. One of 
:hcse showed marked superior 
ly to the others, and in pro 

longed exposure the? rate of for 
mation of rust on this steel was 
only one-fourth to one-sixth 01 
that on ordinary carbon stool 

s steel, which has a low c; 
content, contains copp 

chromium, silicon and phosphor- 
all in relatively small pro 

portions.
New Material Stronger

Kust resistance is not Jhi 
only merit of this material. I 
also develops Hi- times thi 
strength of ordinary steel, thi 
company claims. It is sold a 
little more than 50 per cent 
above the price of plain steel 
jo it really costs no more per 
init of strength, .the company 

asserts.
This suggested that the pew 

.product was tho kind of steel 
nglneers were seeking foi 

freight car construction and 
many other applications. It 
was figured that in railr 
rolling stock its use not only 
would reduce maintcnan< 
which has averaged $2:15,000,000 
a year on freight cars for the 
ast ten years, but would i 
terially cut operating costs by 
paring down weight.

The new steel was nblo to do 
iust that, It Is claimed. In ad- 
djtlon, lighter cars can cirry

L- load, and therefore fe 
cars are needed. This, it '
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felt, would reduce the number 
of trains necessary resulting in 
further operating economies. In 
fact, it has been figured that an 
ultimate saving of $154,000,000 
a year can be 'effected in hand 
ling freight and passenger cars 
 by reducing their weight by 
one-fourth.

(iocs Into Many Products
Tho new steel, christened Cor- 

Ten, is now going not only Into 
freight and electric cars but In 
to tho high-speed Diesel-driven 
streamlined fliers, into gasoline 
tank wagons, into mine cars  
into numerous products in many 
industries where strength and 
lightness must be combined and 
corrosion resistant qualities are 
desirable.

And now comes the process 
for rails known as "Brunoriz- 
ing," which makes the steel rib 
bons far tougher by relieving 
internal stresses in their struc 
tures, so that they can better 
withstand the greater wear and 
tear of the modern streamlined

Above IK the 
set-up for hy 
drogen evo 1 u - 
tion tests for 
e v a luatlon of 
tin plate. The 
micropho to- 
Rrtiph (left) 
shows cracks In 
steel occur along 
the surfaces of 
crystalllza 11 o a 
formed at high 
t e in p e nitures, 
Indicating the 
crucial Impor t - 
once of heat 
control.

expresses. Curiously enough, 
the streamlined train may be 
lighter, but the saving in dead 
weight by the use of high- 
strength steels is compensated 
by more payload. Moreover, 
faster running schedules In 
crease- the impact and the side 
pressure on the rails. The term

"Brunorize" is derived from th 
name of one of the inventors 
the late John Brunner, and th 
metallurgical term "nqrmallze. 

Special Furnace Used
The critical temperature< of 

steel is that at which th 
marked . change in its grai 
structure, referred-to above oc 
curs. For rail steels this i 
Usually In the range 1,350 t 
1,450 Fahrenheit. In "Brunor 
Izing," when rails as delivere 
from the rolling mill hav 
cooled to 900 to 1,100 degree 
F., they are transferred from 
the cooling bed to a roller tab 
and delivered to the reheatin 
furnace.

This is 9!4 feet wide and 25 
feet long and holds at one tim 
six groups of eight rails. Ir 
this furnace the rails are give 
a heat treatment which change 
their internal structure in sue 
a way as to eliminate most o 
the internal stresses which ten
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SLICED EASTERN BACON ............... ft. 35c
SUGAR CURED BACON SQUARES ...... Ib. 25c
ROUND STEAK FOR SWISS .......... Ib. 28c
GROUND ROUND STEAK .............. Ib.28c
COUNTRY STYLE PURE PORK SAUSAGE Ib. 3O<
FANCY YOUNG FAT HENS ............. Ib. 25c

Ib. 15
LAMB for STEWING .........
BEST GRADE COMPOUND 
BRISKET and RIB BEEF BOIL 2lbs.25'

PIPPIN APPLES
10 IBs. 25c

RUSSET POTATOES
15 Ibs. 25c

t<? hiltrn failure by iali&tf.
The research work of the 

Stool Corp., however, has not 
been confined to the develop 
ment of now products. Much 
of It has enabled the company 
to Improve the uniformity of Its 
standard products by devising 
better methods of control of the 
whole series of operations In 
volved in the production of Un 
finished article.

Big Saving Effected 
One device alone saves the 

company $500,000 a year in the 
cost of refractories. Another 
bit of research on the brick 
linings of coke ovens revealed 
that the ovens could be cooled 
off, if held for some time at the 
proper temperature, without 
mashing the linings to smither

eens Because* of Ink discov 
ery, the company saved Itself 
hundreds of thousands of dol 
lars during the depression, when 
many of the ovens were dosed 
down.

When Dr. Johnston was 
brought from Yale University 
by "Big Steel" ten years ago, 
the operating heads of the cor 
poration were well convinced 
(hat the last word had not 
been spoken in the making or 
steel. Today tney continue to 
welcome the help of the re 
search laboratory. And, accord 
ing to Dr. Johnston, science is on 
the threshold of research Into 
what can be done with steel 
and other metals.

Today the .  laboratoVy at 
Kearny is making a study of

v.r.ut happpri-i'to vir.oiu type" 
of ateof under long-sustained 
tension at- high temperatures. 
This type of deformation, or 
"stretching," which takes place 
at high temperatures under 
load, Is known as "creep" to 
the metallurgist. The result Is 
expected to throw considerable 
light on the manufacture and 
use of steels foi steam turbines, 
high temperature stcarh ptpc 
lines, oil cracking stills, and 
other types of elevated temper 
ature service.

Shortest Co-ed
BERKELEY; Cal. (U.P.)   Miss. 

Gertrude Feleman, of the Uni 
versity of California, is out for 
the crown as the world's most 
dlmlnutivo co-ed. She is 57 
inches tall.

1316 Sartori, Torrance Phone 731
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STOP THAT COLD! . . .
Vse These Remedies!

Large Size $412 
CREOMULSION Jl

10c Size—F.&F. 
COUGH DROPS...
Large Tube Columbia
ANALGESIC
BALM ... ...........

30c Grove's Laxative
BROMO ** ACQUININE ..... *>•»•24'
Large—Analgesique 
BAUME 0AI
BENGUE ................ £}U

PHILLIP'S

Milk of 
Magnesia

CALOX
Tooth Powder

and DR. WEST'S
Tooth Brush

BOTH 
FOR..

650 Sheets Better Grade
Toilet PAPER

Limit 4.
EACH.... ..............____

18x30 Size
RAG RUGS

EACH...... .......... 14C

Classic—Large Bar
Laundry Soap

BAR........................ 2C

6 inch Sturdy Metal 
FRAME MAKE UP

MIRROR
umbo Fop Corn |
The Grandpopper of 

Them All! 
10 oz. Can. ........

ffTRB HAS BEST

11 ounce Bottles
CORONADO BEER

18 Months Old Glider 80 Proof
WHISKEY .....

Bottle 100 
5 Grain USP
Aspirin13C

CLOSE OUT! . , . Windsor or'Town Tavern
WHISKEY. qt. $1.59; pt
________(Limited to Stock on Hand!)

Full Quart

Distilled Spirit Prices Include State Excise Tax


