
News about 

B.EGoodrich Chemical : =20:a: 

As a plasticizer both in nitrile rubber 

and vinyl plastisols, Hycar 1312 is 

non-extractable, non-migrating and 

non-volatile. It provides nitrile 

rubber compounds with excellent 

building and knitting characteristics 

—has good tack. Examples of appli- 

cations where it is being used 

include tank linings, building of 

rolls and fabrication of hose. 

A carboxy modified variation, 

B.EGoodrich 
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for: 

better flow 

better extrusion 

better calendering 

Hycar 1300x2 possesses properties 

similar to those of 1312, but with 

the added advantage of cross-linking 

through the carboxyl group by 

metallic oxides, epoxy resins, and 

other similar agents. 

For more information about either 

of these Hycar polymers, or other 

Hycar rubbers and latices, write 

Dept. MC-1, B.F.Goodrich Chemical 

Company, 3135 Euclid Avenue, 

Cleveland 15, Ohio. Cable address: 

Goodchemco. In Canada: Kitchener, 

Ontario. 

Hycar 
8G, U.S PAT. OFF, 

Rub Nay Laer 
B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 

See our catalog in Sweet’s Product Design File 

GEON vinyls » HYCAR rubber and latex +» GOOD-RITE chemicals and plasticizers 



ADAMSON UNITED | 

Whether the project calls for supplying all mills, 
calenders, presses and associated machinery for a 
completely new and modern rubber or plastics 
plant, or a single unit for a new process, you'll 
find Adamson United equipment offers the most 
efficient design and up-to-date operating features 
for today’s production requirements. Our full line 
of modern rubber and plastics calendering equip- 
ment is an outstanding example. 

Adamson calenders are skillfully engineered for 
production of close tolerance, high quality mate- 
rial at high speed. Standard sizes range from 
8” x 16” laboratory models to large production 
units with rolls measuring 36” x 92”. Various types 
include 2, 3 and 4 rolls; vertical, 120 degree, 

~_ 

PRECISION 

~~ CALENDERS 

AUTOCLAVES 

inverted-L, Z-type, cascade, inclined and others. 
The unit illustrated is a 3-roll, 120-degree, con- 
necting gear-type calender equipped with roll 
crossing. Adamson calenders are also available 
with such precision operating features as roll 
bending, zero clearance, flood lubrication, drilled 
rolls, anti-friction bearings and pinion-stand drive. 

With a complete line of accessory equipment for 
continuous processing, Adamson United is pre- 
pared to handle any rubber or plastics calendering 
problem you may have. Our engineering staff is 
at your service — to recommend the unit best 
suited to your needs, or to develop special equip- 
ment to meet your specific requirements. Write 
or call for complete details — without obligation. 

730 CARROLL STREET, AKRON 4, OHIO 

Subsidiary of United Engineering and Foundry Company 

Plants at Pittsburgh, Vandergrift, Wilmington, Youngstown, Canton 

7076 

DESIGNERS AND BUILDERS OF BASIC MACHINERY FOR THE RUBBER, PLASTICS AND PLYWOOD INDUSTRIES 
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HUBER | 

A KT 0 N E gives activation a= complete dispersion 

Neutralizes odor of Nitroso blowing agents — 

all with safety and low cost! 

r Soling Dispersion (at 210° F) Aktone in Microcellula 
SBR 1502 100 

HS Resin 25 AKTONE vs. Competitive Ureas 

RPA #3 Conc. 1 
ZEOLEX 23 58 

SUPREX CLAY 12 

Zinc Oxide 3 
Stearic Acid 4 
Cumar MH2%2 15 AKTONE 
Staybelite Resin 
Carbowax 6000 
NS Antioxidant 
AKTONE 

MBTS 
DOTG 

Sulfur 
Unicel ND PRODUCT 

wes! pe 

4 PHR Benzothiazy! Disulfide 
1.25 PHR Di-orthotolylguanidine - PRODUCT 

— 

.75 PHR Benzothiazyl Disulfide- 
4.0 PHR AKTONE 

Tensile, psi 

tT 

Benzothiazy! Disulfide-AKTONE 
stock-$0.2135/Ib./vol. 

Benzothiazy! Disulfide-Di-orthotoly! 
guanidine stock—$0.2142/Ib./vol. 

j 

.75 PHR Benzothiazy! Disulfide 
4.0 PHR AKTONE ——__—_— 

Odor 
4 PHR Benzothiazyl Disulfide_ 

oe We can’t show this in an advertisement, but results 
are what count—and results are excellent! 

300% Modulus, psi 

6 8 10 12 

Press Cured, Min. @ 307 F 

AKTONE® is a modified urea complex—white in color—free handling—non-toxic. 

Write for samples and literature. 

(©.9) HUBER J.M. HUBER CORPORATION £39 Third Avenue, New York 17, N.Y. 
Carbon Blacks « Clays » Rubber Chemicals 

Wise, Owls read Huber Technical Literature. 
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Highlights 
aacaall 

—_— 
Sidelights of the News... 
es 

RUBBER AGE, JANUARY, 1961 

January, 1961 

A RUBBER AGE exclusive: Dr. William C. Wake (Rubber & Plastics 
Research Association of Great Britain) evaluates papers 

presented at the International Rubber Conference sponsored by 

Deutsche KautsSchuk Gesellschaft on October 4 to 8, 1960 

in Berlin (page 676). 

Polymer Corp., Sarnia, Ontario, appears to be embarking on 

a $40 million program to broaden its home production and build 
up its competitive position in the world-wide rubber market 

(page 690). 

The Research Association of British Rubber Manufacturers nas 
changed its name to the Rubber and Plastics Research Association 

of Great Britain (page 683). 

Acquisitions: Witco Chemical Co., has acquired Sonneborn 

Chemical & Refining Corp., and its subsidiaries in exchange 

for newly-issued 300,000 shares of Witco stock (page 703) ; the 

board of directors of Hewitt-Robins, Inc., has approved the 
acquisition of Union Chain & Mfg. Co. The move is expected to 
increase Hewitt-Robins sales about 10 per cent (page 675) ; 
Rubber Industries, Inc., has been acquired by Flo-Tronics, Inc., 
through an exchange of stock (page 701). 

J. D. Mahoney has been elected president of Mobay Chemical Co., 
succeeding J. R. Eck, who has rejoined Monsanto Chemical Co. 

(page 685). 

General Tire & Rubber Co., has offered licenses to the rubber 
industry under the patent recently awarded to the firm for 
its High-Mooney oil-extended rubber (page 674). 

Rubber groups: The Northern California Rubber Group honored 

its past presidents (page 695); J. S. Islinger (Armour 

Research Foundation) discussed the role of elastomers in space 
before the Chicago Rubber Group (page 675); the Connecticut 
Rubber Group heard a discussion on the use of X-rays in the 
rubber industry by Raymond C. Lindert (Armstrong Rubber) 

(page 697). 

Rubber Latex Products, Inc., and Harrison & Morton Laboratories, 
Inc., have filed suit to protect their processes for the 
manufacture of rubber tubing used in blood transfusions 
page 703). 

The ACS Division of Rubber Chemistry has named Robert M. Murray 
and J. Donald Detenber as the next recipients of its Best Paper 
Award (page 674). 



PROTOX:2 
Two units on left contain 84 bags 

2.1 tons conventional zinc oxide 

(Each unit 6 bags per layer, 7 layers high 

Two units on right contain 96 bags 

2.4 tons Protox-267 zinc oxide 

(Each unit 8 bags pe. layer, 6 layers high 

. 

BOO Peecoes ne f.. 

It’s pelleted! 

It saves dollars! 
You will save on unloading costs. You will save on storage costs. You will save on proc- 

essing costs. 

PROTOX-267 bulks about half that of conventional zinc oxides. A 50-pound bag occu- 

pies less than 1 cubic foot of space. It flows freely ...can be weighed out faster. Long 

before the pigment enters your processing operation you can start counting your savings. 

But the most important savings come from PROTOX-267’s faster incorporation and 

dispersion in rubber. The unique coating* of zinc propionate on the pigment particles 
makes for rapid and thorough dispersion. There are no aggregates ...no undispersed 

pigment ...no spotty cures. 

And keep in mind... PROTOX-267 is a member of the HORSE HEAD line of zinc 

oxides, That also makes it the most uniform zinc oxide you can buy. 

Do you have the 24-page booklet on PROTOX zinc oxides? It’s chock-full of facts every 

rubber chemist and purchasing agent should know. A post card will bring you a copy. 
*U.S. Patent 2,303,330 

THE NEW JERSEY ZINC COMPANY 
160 Front Street - New York 38, N. Y. 

RUBBER AGE, JANUARY, 1961! 



,.. looking ahead 

TEXAS 
CARBON BLACKS 

The new year is young, but we are looking ahead to a full 
year of constant service to our customers . . . with a con- 
tinuing supply of top quality TEXAS CHANNEL BLACK. 

Channel blacks provide « unique kind of reinforcement for 

rubber compounds. They have properties that cannot be 
obtained from furnace blacks, individually or in blends. 

Look ahead for your needs. Protect your quality and operat- 

ing profits through the use of TEXAS “E”’ and TEXAS” M”’, 

Sid Richa cdson 
Cm 2 BR O N 
FORT WORTH, TEXAS 

GENERAL SALES OFFICES 

EVANS BUILDING 

AKRON 8, OHIO 



Jan. 17. Elastomer & Plastics Group, 

Northeastern Section, ACS, Techni- 

cal Meeting, Science Park, Boston, 
Mass. 

Jan. 19. Quebec Rubber & Plastics 
Group, Technical Meeting. 

Jan. 20-21, Southern Rubber Group, 
Statler Hilton Hotel, Dallas, Texas. 

Jan. 24-27. Society of Plastics Engi- 
neers, 17th Annual Technical Con- 

ference, Shoreham and _ Sheraton 

Park Hotels, Washington, D. C. 

Jan. 26. Tire Retreading Institute, Ad- 

ministrative Committee Meeting, 

Seville Hotel, Miami, Fla. 

Jan, 26-27. Engineering Institutes on 
Nondestructive Testing, University 

of Wisconsin, Madison, Wisc. 

Jan. 26-27. Southeastern Texas Section, 

ACS, 4th Symposium on Hydrocar- 

bon Chemistry, Shamrock Hilton Ho- 

tel, Houston, Texas. 

Jan. 27. Akron Rubber Group, Tech- 
nical Meeting, Sheraton Hotel, Ak- 

ron, Ohio. 

Jan. 27. Chicago Rubber Group, Tech- 

nical Meeting, Furniture Club, Chi- 

cago, Il. 

Jan. 27-28. National Tire Dealers & 

Retreaders Association, Executive 

Committee Meeting, Seville Hotel, 

Miami, Fla. 

Jan. 28-Feb. 1. National Automobile 

Dealers Association, 44th Annual 

Convention, San Francisco, Calif. 

Jan. 30-Feb. 3. American Society for 

Testing Materials, Committee Week, 
Netherland Hilton Hotel, Cincinnati, 
Ohio. 

Jan. 30-Feb. 2. Plant Maintenance and 
Engineering Show, International Am- 

phitheatre, Chicago, Ill. 

Jan. 31-Feb. 1. ASTM Committee D-24 

on Carbon Black, Netherland Hilton 

Hotel, Cincinnati, Ohio. 

Feb, 1-3. Committee D-11 on Rubber 

and Rubber-Like Materials, ASTM, 
Netherland Hilton Hotel, Cincinnati, 

Ohio. 

Feb. 3. Akron Polymer Lectures, 

“Some Aspects of Anionic Polymeri- 

zations,” University of Akron, Ak- 

ron, Ohio. 
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Feb. 3-5. Boston Rubber Group, Ski 
Weekend. 

Feb. 7. Los Angeles Rubber Group, 
Technical Meeting, Biltmore Hotel, 
Los Angeles, Calif. 

Feb. 7-9. Society of the Plastics Indus- 
try, 16th Reinforced Plastics Division 
Conference, Edgewater Beach Hotel, 

Chicago, IIl. 

Feb. 7-9. Textile Technical Federation 
of Canada and Primary Textile In- 
stitute, 2nd Canadian Textile Con- 

ference, Queen Elizabeth Hotel, 

Montreal, Quebec, Canada. 

Feb. 8. American Association for Tex- 

tile Technology, Annual Meeting, 

Hotel Commodore, New York, N. Y. 

Feb. 9. Fort Wayne Rubber & Plastics 
Group, Technical Meeting, Van 

Orman Hotel, Fort Wayne, Ind. 

Feb. 9-11. National Society of Profes- 

sional Engineers, Winter Meeting, 

Hotel Fort Des Moines, Des 
Moines, Iowa. 

Feb. 16-19. International Automotive 

Service Industries Show, co-spon- 

sored by Automotive Service Indus- 

tries Association and Motor & 
Equipment Manufacturers Associa- 
tion, Los Angeles, Calif. 

Feb. 19-23. American Institute of Me- 

chanical Engineers, Annual Meeting, 

St. Louis, Mo. 

Feb. 20-22. National Tire Dealers & 

Retreaders Association, Suppliers 

and Exhibitors Meeting, Sheraton 

Cleveland Hotel, Cleveland, Ohio. 

Feb. 22-24. Material Handling Insti- 
tute, Pacific Coast Show, Cow Pal- 

ace, San Francisco, Calif. 

Feb. 23-24. Protective Coatings Divi- 

sion, Chemical Institute of Canada, 
Divisional Conference, Toronto, On- 

tario, Canada. 

Feb. 24. Quebec Rubber & Plastics 

Group, Ladies’ Night, Victoria Hall, 
Montreal, Quebec, Canada. 

Feb. 26-March 2. American Institute 

of Chemical Engineers, National 

Meeting, New Orleans, La. 

Feb. 28-March 3. ASTM Committee 

D-13 on Textile Materials, Sheraton 

Atlantic Hotel, New York, N.Y. 

March 1. Institution of the Rubber 

Industry, Joint Meeting with the 
Plastics Institute on Rubber and 

Plastics in Cables, London, England. 

March 3. Akron Polymer Lectures, 

“Thermal Decomposition of Un- 
saturated Materials,” University of 
Akron, Akron, Ohio. 

March 5-9. American Society of Me- 
chanical Engineers, Aviation Con- 
ference, Statler Hilton Hotel, Wash- 
ington, D. C. 

March 7. Los Angeles Rubber Group, 

Technical Meeting, Los Angeles, 
Calif. 

March 10. Chicago Rubber Group, 

Technical Meeting, Furniture Club, 
Chicago, Ill. 

March 11-15. National Association of 

Secondary Materials Industries, 48th 

Annual Convention, San Francisco, 

Calif. 

March 13-17. National Association of 

Corrosion Engineers, Annual Con- 

ference, Statler Hotel, Buffalo, N.Y. 

March 14, Ontario Rubber Group, 

Joint Meeting with Wellington- 
Waterloo Section, Chemical Institute 

of Canada, Walper Hotel, Kitchener, 
Ontario, Canada. 

March 16-17. American Society of 

Mechanical Engineers, Textile Engi- 

neering Conference, Clemson Col- 

lege, Clemson, S, C. 

Group, 

Hotel, 
Boston Rubber 

Somerset 

March 17. 

Spring Meeting, 

Boston, Mass. 

March 21-23. American Physical So- 
ciety, High Polymer Physics Divi- 

sion, 21st Annual Meeting, Monterey, 
Calif. 

March 21-30. American Chemical So- 

ciety, 139th National Meeting, St. 
Louis, Mo. 

March 23. Quebec Rubber & Plastics 

Group, Technical Meeting, Montreal, 

Quebec, Canada. 

March 24. New York Rubber Group, 

Spring Meeting, New York, N. Y. 

April 18-21. Division of Rubber Chem- 
istry, American Chemical Society, 

Spring Meeting, Brown Hotel, Louis- 
ville, Ky. 
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Here's why WING-STAY 100 
tn 1. WING-STAY 100 is slowly consumed by oxygen — 

Many antioxidants or antiozonants protect —a . 

a% — against oxygen, but are rapidly consumed in the 
GOOD, é EAR) process. Result: Little or no protection against 

—/ ozone remains. WING-STAY 100 is consumed only 
slowly ... its effective resistance remains longer 

to provide maximum ozone protection. 

Look at this proof of the persistent 

me Lots of good things come from 

= GOOD 
antiozonant 

a. i 



_ persistently protects against 0, and 0,: 

4 

2. WING-STAY 100 is more compatible with rubber— 
A number of antioxidant/antiozonants have lim- 

ited compatibility with rubber. Result: They 

migrate rapidly to the surface and are lost by 

volatilization. WING-STAY 100 is much more com- 

patible—provides a highly desirable, highly pro- 

tective light ‘“‘bloom.”’ 

protection of 

3. WING-STAY 100 is less volatile—WING-STAY 100 
is inherently low in volatility. Result: In contrast 

to the excessive “bloom” of many competitive 

materials, which quickly disappears, the light 

“bloom” of WING-STAY 100 resists volatilization 

by the heat and air flow of a moving tire—persists 

in its protection. 

ING-STAY 100: 

FORMULA FOR TEST SAMPLES — 

DYNAMIC AND 

STATIC WEATHERING 

PLIOFLEX 1500 100.00 parts 

Zine Oxide 3.00 

Stearic Acid 1.50 

HAF Black 50.00 

145 M.P. Paraffin 0.50 

Asphaltic Softener 10.00 

Sulfur 

Altax 

ue 

plus 

WING-STAY 100 
eee ye te See 

. 

(or equivalent cost volume of 
competitive antiozonant) 

1. WORKS EFFECTIVELY AS STABILIZER, ANTIOXIDANT AND ANTIOZONANT 
* 

STAY () () 2. INCORPORATES EASILY 
& 

3. DOES NOT ACCELERATE CURE 

EA Ww CHEMICAL DIVISION 



tent WING-STAY 100 
eadlly available: 

1. AS AN ADDITIVE—in easily handled, flaked, solid form for 

rapid incorporation into the rubber of your choice through 

normal compounding procedures—to give your tires, 

mechanical goods or other products much better over-all 

protection at lower cost. 

2. ALREADY INCORPORATED~—at no extra cost—in PLIOFLEX 

1500C (cold, nonextended, staining SBR), PLIOFLEX 1710C 

(cold, staining SBR, extended with 37% parts of aromatic 

oil), PLIOFLEX 1712C (cold, staining SBR, extended with 

37% parts highly aromatic oil), and PLIOFLEX 1714C (cold, 

staining SBR, extended with 50 parts highly aromatic oil) 

—to serve as better stabilization building blocks. 

SPECIAL NOTE TO POLYMER MANUFACTURERS—WING-STAY 200 IS 

HERE! Now you can have all the persistent protection of 

WING-STAY 100 in a more easily handled form. As a readily 

emulsified semisolid, WING-STAY 200 is completely compatible 

with hot and cold, oil or nonextended polymers to serve as an 

antioxidant during production and as a stabilization base in 

compounding. 

GET FULL INFORMATION and samples of WING-STAyY 100, WING- 

Stay 200, the PLIOFLEX “C” rubbers, or any of the products 

in our complete line of synthetic rubbers and chemicals, by 

contacting your Chemical Division representative. Give him the 

opportunity to show you how we match our outstanding prod- 

ucts with outstanding service. Or write Goodyear, Chemical 

Division, Dept. A-9419, Akron 16, Ohio. 

Wing Sea P G ri a Dry 
stabilizer, 

antioxidant and 
antiozonant 

CHESTS SEHSSESHHESESEESEHSESHEHSESEESEHEHSEEHEEEEE 

SOHO SHHHHHHHHEHSHHSOHHHEHEHHHOHOHHSHOHOHOHEEOEHOEOOEEESEO OEE EOE OOOO EEEESEEEEOEESESOOEOOOSESEOOO®S 

MORE PROOF 

OF THE 

PERSISTENT 

PROTECTION 

OF WING-STAY 100 

OVER-THE-ROAD TEST 

Akron, Ohio—14,000 miles 

Tire protected with 

WING-STAY 100 

vs. 

Tire containing equal 

parts of competitive 

antioxidant 



© “MASTERBATCHES 
ae 7 POINTS e& 
es ‘OF SUPERIORITY 3 

9 

30° 

QBX-1 and QBX-1E, two new master- Uniform stacking and palletizing 
batches from Marbon, are the most Uniform diced 342” cubes 
economical and efficient form of high- 

styrene resin reinforcement available Faster, cleaner, more accurate weigh-up (for both manual 
today. Many of the time-consuming and automatic weigh systems) 

ahiagianileinergbanreicsinrnelsnnaly Excellent dispersion (specific masterbatching eliminated) 
been removed, with resultant in- 

creases in production and quality of No need for exacting temperature control in mixing 
end product. QBX-1 and QBX-1E, for Faster mixing cycles 

general purpose and electrical grade, 

will meet and pass the most rigid Lower power requirements 

tests. We will be happy to send you a 

sample for your own testing. 

f BORG-WARNER CORP 

MARBON CHEMICAL ) vivision BORG-WARNER 

WASHINGTON CHEMICAL WEST VIRGINIA 

RUBBER AGE, JANUARY, 1961 



TON TIRE FABRIC PROCESSING EQUIPMENT 
PULL ROLLS 

CAPSTAN TYPE UNITS 

DESIGNED WITH 2 TO II ROLLS 

CAPABLE OF EXERTING TENSIONS 

UP TO 30,000° 

DESIGNED FOR MAXIMUM DEFLECTION OF .O10" 

SUITABLE FOR WET OR DRY MATERIAL 

ROLLS OF DIFFERENT MATERIALS AND FINISHES 

MADE TO SUIT YOUR REQUIREMENTS 

MANY SATISFIED CUSTOMERS 

CAN CONFIRM THE RUGGEONESS 

& OURABILITY OF OUR PULL ROLLS 

UNDER CONTINUOUS SERVICE. 

INQUIRIES INVITED 

nO, 
INDUSTRIAL «x OVENS, INC. 

13803 TRISKETT ROAD CLEVELAND 11, OHIO 
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for waterproofing... nothing: equals 

Piccona [ the versatile petroleum resin 
Easy to use Piccopale is a neutral, low cost petroleum hydrocarbon resin. Completely 
polymerized, Piccopale is non-reactive and uniform, has wide compatibility, and is 
soluble in aromatics and low solvency naphthas. 

Piccopale offers new approaches and economic advantages to compounders in many 
fields that demand alkali, acid, and water resistance. 

Piccopale is readily available from strategically placed warehouses and in large quantity 
from its production points in melting points 70°C through 110°C (B & R) in molten, 
solid, flaked, solution and emulsion form. 

The trademark of quality 
Don’t forget specific gravity: 

Rosin @ 20°C—1,087 
. PENNSYLVANIA INDUSTRIAL CHEMICAL CORPORATION 

eS Se -Se CLAIRTON, PENNSYLVANIA 

Distributed to the Rubber Industry by HARWICK STANDARD CHEMICAL CO., Akron 5, Ohio 
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STATEX 1 
Super Abrasion Furnace SAF 



 FURNEX® 
Semi-Reinforcing 
‘Furnace SRF 

COLUMBIAN has a carbon black 

to fit your every rubber need! 
From the outstanding blacks of the STATEX range to the new 

NEOTEX blacks — those oil furnace carbon blacks that provide a softer 

ride, less noise, good wear — Columbian has a carbon black 

for every use. Contact your Columbian representative ... and 

send off the coupon for complete information, today. 

COLUMBIAN CARBON COMPANY 

380 Madison Ave.,New York 17,N.Y. 

Tell me more 

about Columbian carbon blacks for rubber! 

COLUMBIAN CARBON COMPANY) 
380 Madison Avenue, New York 17, N. Y. | Nithinicisnscainnersinnenicaaealaiel 
Branch offices and agents in principal cities PROD vicsisiccenisitiniisccs 
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THE PENNOX SERIES 

General purpose amine-type 
PENNOX A—Slightly discolor- 
ing amine-type antioxidant 

effective in both dry rubber 
and latex. Provides good 
high temperature aging in 
latex. 

Nonstaining, nondiscoloring 
phenolic types 

PENNOX B—Good antioxidant 
for Hevea and SBR vulcani- 

zates and raw SBR polymer. 

PENNOX C— Exceptionally 
resistant to discoloration in 
light-colored latex products; 
provides good protection 
for Hevea and SBR 
vulcanizates. 

PENNOX D—Excellent anti- 

oxidant for latex products, 
dry Hevea and SBR 
compounds. 

For offective age resistance Pennox Antioxidants 

In the Pennox series you'll find a dependable 

age resister suitable for most rubber com- 

pounding situations. Pennox antioxidants 

protect Hevea and SBR vulcanizates, raw 

SBR polymer, and latex products from the 

deteriorating effects of heat and oxidizers... 

also provide superior gas fading protection for 

latex, and minimize discoloring of fabrics 
coated or used in contact with latex products. 

For detailed information on the Pennox series, 

write or ask your Pennsalt representative for 
Bulletin S-151, Pennox Antioxidants; and 

Bulletin S-152, Pennox Antioxidants for Latex. 

Evaluation samples available on request. 
Pennox is a trade name of Pennsalt Chemicals Corp. 

See our complete listing in Chemical Materials Catalog 

Industrial Chemicals Division 
SALES OFFICES: AKRON ® ATLANTA ® CHICAGO ® DETROIT © NEW YORK 

PHILADELPHIA ® PITTSBURGH ® ST. LOUIS 

LOS ANGELES ® SAN FRANCISCO 

PENNSALT CHEMICALS OF CANADA LTD., OAKVILLE, ONTARIO 

AIRCO COMPANY INTERNATIONAL, NEW YORK 



‘“‘Controlled-Analysis” 1 
ST. JOE 

ZINC OXIDES 
For The 

RUBBER INDUSTRY 

RUBBER GRADE — FAST CURING TYPES 

Direct Reporting On Baird-Atomic Spectrometer 

BLACK LABEL No. 20 

Very fine particle size, giving maximum reinforce- 
ment and activation in rubber. For highest quality 
rubber goods. 

RED LABEL No. 30 
Excellent reinforcing and activating properties in 

rubber. Having fewer extremely fine particles, it is 
easier to incorporate than Black Label No. 20. 

RUBBER GRADE -— SLOW CURING TYPES 

RED LABEL No. 31 

Slow curing type for long flat cures and excellent 
scorch resistance. Good activating and reinforcing 
properties. 

RUBBER GRADE -— SURFACE TREATED TYPES 

BLACK LABEL No. 20-21 

GREEN LABEL No. 42-21 

These grades are made from Black Label No. 20 
and Green Label No. 42, respectively, by surface treat- 
ing with a nontoxic hydrophobic high molecular weight 

LATEX GRADE 

BLACK LABEL No. 20 

Very fine particle size, giving minimum settling 
out in water dispersions and maximum activation in 
Latex Compounds. 

GREEN LABEL No. 12 

Heavily-calcined Black Label No. 20 type, con- 

taining few extremely fine particles. Less reactive than 
Black Label No. 20 and produces low viscosity water 
dispersions which do not readily thicken. 

GREEN LABEL No. 43 

GREEN LABEL No. 42 

General purpose type. Excellent activating and 
moderate reinforcing properties. Faster rate of incor- 
poration into rubber than Black Label No. 20 or Red 
Label No. 30. 

GREEN LABEL No. 43 

Large particle size type for easy incorporation. 
Good activating and reinforcing properties. 

GREEN LABEL No. 42A-3 

Somewhat larger in particle size than Red Label 
No. 31 for easier incorporation; otherwise, similar in 
general characteristics, 

organic material. They disperse in a rubber mix rapidly 

and thoroughly, developing physical properties, in 

vulcanized rubber comparable to standard Black Label 
No. 20 and Green Label No. 42. 

GREEN LABEL No. 46 

Low pH type used in foam latex where zinc oxide 
is used for both activation and as a supplementary 

gelling agent. 

RED LABEL No. 30 

Intermediate particle size, having fewer extremely 
fine particles than Black Label No. 20. Less reactive 
than Black Label No. 20, producing lower viscosity 
water dispersions which do not readily thicken. 

Medium particle size for easy wetting. In pellet 

form this grade is particularly advantageous in pre- 

paring pourable 70% zinc oxide water dispersions. 

St. Joe's Distributor Network Puts St. Joe ZnO On Your Doorstep. 

AKR DENVER, COLO. ONG ISLAND CITY, N.Y. ST. LOUIS, MO. 
ALSERWViite yl. DETROIT, MICH. tos ANGELES, CAL. ST. PAUL, MINN. 
BALTIMORE GREENVILLE, S. C. PHIS, TENN, SAN ANTONIO, TEX. 
ost HousT ON, Am OKLAHOMA CITY, OKLA. SAN FRANCISCO, CAL. 

FALO, N. Y. NTINGTON, W. VA. OMAHA, NEB. SEATTLE, WASH. 
CHICAGO, ILLINOIS JACKSONVILLE, YEA PHILADELPHIA AREA, PA. ENTON, N. J. 
CINCINNATI, 0. KANSAS CITY, MO. PITTSBURGH AREA, PA. TULSA, OK 
ALLAS, TEX. LITTLE ROCK, ARK. PORTLAND, ORE. WICHITA, KAN. 

Write for the name of the St. Joe distributor nearest you. 

ST. JOSEPH LEAD CO. 
250 Park Avenue * New York 17, N. Y. 

Plant & Laboratory: Josephtown (Monaca) Pa. 



as revealed in the new ASRC manual 

ASRC 3106 

’ * * 

offers you a BIG 

One of Many 

Money-Saving Recipes 

with ASRC 3106! 

MEDIUM HEAT RESISTANT STOCK 

ASRC 310¢6 

Stearic ac 

Sunproof wax 

Hard clay 

Agerite Stalite 

Benzothiazy! disulfide 

Methyl! zimate 

Sulfur 

Properties: 

eter, Shore 

trength, psi 

ation 

100 

10 

10 

20 

SEE HOW 
SPECIFICATIONS 

Minimum | 

. Volatile Matter 

. Total Ash 

. Organic Acid (Stearic) 

Free Soap 

Bound Styrene 

. Viscosity, Raw Polymer 
ML 212 F @ 4 minutes 

. Viscosity, Compounded 
ML 212 F @ 4 minutes 

Are you processing products such as: elec- 
trical blankets, mechanical cover stocks, 

wringer rolls, athletic goods, medium heat 
resistant stocks, tape cement, electrical pads, 
hospital sheeting, electrical parts, gaskets, for 
which ASRC 3106 is ideally suited? If so, 
ask your ASRC man to show how ASRC 3106 

can become a real money-saver for you, too. 
( all him toda 

; 

ASRC 3106... 

unlike other general purpose type 

polymers, has an appreciably lower ash 

-content and consequent low-moisture 

absorption qualities. If you have 

been using high-priced, low-ash polymers 

to compound products with medium 

moisture absorption requirements, 

ASRC 3106—priced at least 2¢ less per 

pound—can provide welcome savings 

on material costs. 

ASRC’s General Purpose Type Polymer 

No. 3106 satisfies non-critical moisture 

absorption requirements. 
Test Methods 

ASTM: 
01416-58aT 

Maximum 

0.759 

0.359 

6.759 

0.509 

24.55 

56 

70 

Typical Section 

6 0.25% | 3-6 

fo 020% | 11-15 

5 | 5.75% | 30-35 

. | 005% | 36-40 

24.0 25-29 
ASTM 

D927-57T 

{SRC 3106 is one of many polymers de- 
scribed in ASRC’s new desk-side manual 
Containing complete specifications on all 
ASRC synthetic rubbers, it is handsomel) 

designed in an indexed, loose-leaf format. 

A significant addition to your technical 

reference library the manual makes 
synthetic rubber selection easy as ASRC. 

FREE to compounders; write for your 
copy—on your company letterhead, please. 

AMERICAN SYNTHETIC RUBBER CORPORATION 

1130 Second National Bidg., Akron 8, O. 

EXECUTIVE 

Genera/ Sales Offices: 500 FIFTH AVENUE, NEW YORK 36, N. Y. 

38 S. Dearborn St., Chicago 3, Ill. 

OFFICES AND PLANT + LOUISVILLE 1, KENTUCKY 

1909 Riverbend Pkwy., Fremont, O. 



WHEREVER TIRES ROLL... 

Cabot carbon black 

serves the rubber industry 

the wide world over 

SPHERON 
STERLING? 
VULCAN? 

€> 

/ \ 





WHEREVER TIRES ROLL... 

Cabot carbon black 

serves the rubber industry 

the wide world over 

Cabot produces more 
different grades of car- 
bon black than any- 

one else. 

- Set E 44 

Cabot ships carbon black 
from move countries, 

sellsinmore 
currencies. 

furnace black plants 
world-wide than 
anyone else. 



CABOT CORPORATION 

125 High Street, Boston 10, Massachusetts, U.S.A. 

AKRON 8, OHIO — 518 Ohio Building 

CHICAGO 4, ILLINOIS — 141 West Jackson Boulevard 

DALLAS, TEXAS — 1309 Main Street 

LOS ANGELES 5, CALIFORNIA — 3350 Wilshire Boulevard 

NEW BRUNSWICK, NEW JERSEY — 46 Bayard Street 

NEW YORK 17, NEW YORK — 60 East 42d Street 

Cabot Carbon of Canada, Ltd., 121 Richmond Street West, Toronto 1, Ontario, Canada 

Cabot Carbon Limited, 62 Brompton Road, London, S. W. 3, England 

Cabot Fraice $.A., 45, rue de Courcelles, Paris 8, France 
Cabot Italiana S.p.A., Via Larga 19, Milano, Italy 

Cabot Europa, 45, rue de Courcelles, Paris 8, France 

Australian Carbon Black Pty. Limited, Millers Road, Altona, Victoria, Australia (jointly owned) 



Which 

rubber 

sole has 

15-20% 

lower 

_ white- 

pigment 

The sole on the right. It was made with Du Pont 

“Ti-Pure’’ R-101, a rutile titanium dioxide pigment, 

while the other sole was compounded with an anatase 

TiO,. R-101 offers tinctorial properties similar to ana- 

tase and has better dispersibility and opacity than 

conventional rutiles. @ You need less R-101 to obtain 

the same degree of color and opacity offered by ana- 

tase. Result: savings up to 20% in pigment costs. On 

an equal cost basis, R-101 improves the optical prop- 

BETTER THINGS FOR BETTER LIVING...THROUGH CHEMISTRY GU POND 

tte 

erties of rubber goods over anatase. @ Similarly, 

“Ti-Pure’’ R-101 offers a 5-10% savings over conven- 

tional rutiles in providing equivalent color and opacity 

in rubber floor coverings and plastics systems. Get all 

the facts about this versatile, cost-saving pigment from 

your Du Pont Pigments Representative, or write: 

Du Pont Company, Pigments Dept., Wilmington 98, 

Delaware. @ In Canada: Du Pont of Canada Limited, 

P.O. Box 660, Montreal, Quebec. 

6. U. 5. Pat. Or 

TI-PURE’ R-101 
titanium dioxide pigment 

2 AGE, JANUARY, 196] 





You can save many ways with Gentro-Jet, 

General Tire’s steam-whipped SBR-carbon black 

masterbatch. Shipped on neat, easy-to-handle skids, 

Gentro-Jet takes less floor space and eliminates the 

problems of loose black, irregular bales of rubber and 

drums of oil stacked for use. 

Gentro-Jet is ready for the banbury—ready to help you 

increase profits, product quality and plant efficiency. 

Write for details and valuable literature today. 

Creating Progress Through Chemistry 

Gentro-Jet Black Masters offer: 

Increased tire tread life « Faster proccessing | emien / Livi in 

Cleaner in-plant operation * Selection of types | 

to meet your needs G E N E RAL 
\ THE GEWERAL TIRE & RUBBER CO jf 

THE GENERAL TIRE & RUBBER COMPANY 
CHEMICAL DIVISION - AKRON, OHIO 
Chemicals for the rubber, paint. paper, textile. plastics and other industries: GENTRO SBR rubber 

GENTRO-JET b/ack masterbatch * GEN-FLO styrene-butadiene /atices © GEN-TAC v ny/ pyridine 
latex © GENTHANE po/yurethane e/astomer © ACRI-FLO styrene-acry/ic /atices © VYGEN PVC resins 

@ KURE-BLEND TMTD masterbatch * KO-BLEND /nso/ub/e su/fur masterbatch 



i 
| 

Here is a new vinyl! chloride stir-in resin with truly exceptional 

properties! QXKV-2 has been designed especially for Plastisol— 

DIP COATINGS 

SLUSH MOLDING 

RIGID AND FLEXIBLE ROTATIONAL MOLDING 

MACHINE-APPLIED COATINGS 

Dispersions based on QXKV-2 are outstanding 

in heavy non-sagging coatings... high structure 

apid gelation rates... 

. good heat stability. 

at low shear rates...r 

good viscosity stability. . 

ip (Ff 
ul 

ROD 
Lele, IMPROVE YOI 

Plastisols formulated with QXK V-2 resin make 

economical, durable coatings for metal, paper, 

cloth, foil and wire. Viny] dispersions are being 

used extensively in the manufacture of many 

products such as: toys, children’s gloves, foot- 

Plastisols made from QXKV-2 perform better 

than traditional materials and competitive 

types of resins currently available 

CT WITH QXKV-2 DISPERSION RESIN! 
wear, dish drainers, work gloves, tool handles, 

plating racks, elastomeric sealants and gasket- 

ing as well as many more. Now you can get 

the profit making advantages of a vinyl resin 

. without changing your production set-up! 

4) 
aN 



BAKELITE DISPERSION RESIN 
BRAND 

GELATION CHARACTERISTICS 

OF 

RESIN QXKV-2 PLASTISOLS 

A — FAST GELLING 

B — SLOWER GELLIN 

TORQUE 

— we nw 

TEMPERATURE, °F 

Two examples of the gel rates obtainable with plastisols 

based on QXKV-2. Contact your formulator for a plastiso! to 

meet your requirements. 

FORMULATORS: 
For the most authoritative information in 

vinyl dispersions, consult the originators of 

this technique! Write Dept. IC-87, Union 

Carbide Plastics Company, Division of Union 

Carbide Corporation, 270 Park Avenue, New 

York 17, N. Y. In Canada: Union Carbide 

Canada Limited, Toronto 12. 

‘UNION 
1:71:31) 5 

Bake ire and Union Carpipe are registered trade marks of Union Carbide Corporation. 



IMPROVED 

Pepe BRaIN’ 
works faster, more precisely! 

Taylor FLEX-O-TIMER’ Controller gives: 

@ Up to 12 pneumatic and/or electric functions 

© Faster, easier setting of Program Trip Pins 

© Positive acting air valves with more than 3 times 

previous output capacity 

Recognized for many years as a 

highly versatile ‘robot brain” for 

the precise timing and coordina- 

tion of batch processes, this new 

FLEX-O-TIMER Timed Program 

Controller has been made even 

more simple to operate, more precise in its control. It 

is ideal for providing completely automatic time control 

for tire presses, particularly for nylon cord tires requiring 

additional functions; platen presses; or any process requir- 

ing precise timing of process sequence and duration involv- 

ing temperature, pressure, mechanical motion, electrical 

energy, or any combination thereof. 

As well as the three major improvements listed above, 

the new FLEX-O-TIMER Controller 

incorporates these plus features: 

@ Extremely short time intervals between steps (with high 

accuracy) can be accommodated .. . 74% seconds on 30 

minute cycle dial; minimums on other dials in same ratio. 

@ Cycle range is quickly adjustable for 15 to 60 minutes for 

highspeed range. 1 to 16 hours for low-speed range. 

@ Time dial automatically resets to zero in maximum of 13 

seconds at completion of cycle. 
x * * 

Ask your Taylor Field Engineer for full details or write for Bulletin 98373. 

Taylor Instrument Companies, Rochester, N. Y., and Toronto, Ont. 

The 350R Series FLEX-O-TIMER Timed Program 

Controlled actuates switches, valves, performs 

other operations at the proper time and in 

proper sequence. 

Program Trip Pins are simply placed at se!ected 

intervals, set screws tightened with an Allen 
wrench. 

Step Cams fit snugly into step disc notches, are 

easily bolted into place, never have to be ad- 
justed. 

aylor Lnslruments mean accuracy fiesr 
UBBER AGE, JANUARY, 196! 



AT LAST! 

A Better Sulphur at a Competitive Price 

Pay No More 

Get a Better Product 

ROYAL SULPHUR 

QUALITY 

ROYAL 
PRODUCTS 

Now you can offer your customers a better product at no increase in 

cost, due to the use of this superior vulcanizing agent. ROYAL will 

grind to your specifications and provide "treated" or untreated" Sulphur. 

ROYAL gives a higher Sulphur content and more brightness. NO EXTRA 

COST. 

Write for further information and sample 

H. M. ROYAL, INC. 
689 Pennington Avenue Trenton, New Jersey 
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Patent No. 2797091 

TISSUE 

SYNTHETICS 

GREAT NAMES IN 

INDUSTRY PLACE THEIR 

Wid: Melly] Nem 1-10): 18 15 

tie na -F] FF: 

mY 

VEL 

\ 

Positive automatic positioning of F L 

any moving web material at any 9 

point in any direction at any web 

speed in endless types of produc- 

tion . . . with FIFE. fu 

Solving automatic guilding problems 

for over 20 years, today the only 

company in the world employed 

exclusively in continuing research 

design and manufacture of web 

guiding equipment. 

Your inquiry will receive our immedi- 

ate attention. 

maneracteniss, 
ompany 

P.O. BOX 9815 OKLAHOMA CITY 18, OKLAHOMA 

REPRESENTATIVES THROUGHOUT THE 

UNITED STATES AND CANADA 



Ameripol 

Rubber 

takes 

to 

color, 

like 

a 

duck... 

——— The manufacturers of these various rubber products leave 

color masterbatch compounding to an expert: Disco, Incorporated, 

of Butler, New Jersey. Disco uses an Ameripol rubber polymer from 

Goodrich-Gulf since experience has shown its exceptional uniform- 

ity, and excellent dispersion characteristics. This simplifies color compounding —and with pig- 

ments costing up to 30 dollars a pound, variations can’t be tolerated. In addition, Goodrich-Gulf 

service...in convenient warehousing, dependable delivery, and tech- e 

nical assistance, contributes to an efficient operation. For complete lJ 4/ 

service, come to the world’s largest source of synthetic rubber. 
Tet PREFERRED fUBREO 

Goodrich-Gulf Chemicals, Inc.,1717 East 9th Street, Cleveland 14, Ohio. 

Goodrich-Gulf Chemicals, Inc. 
THE ONE TO WATCH FOR NEW DEVELOPMENTS 



Ameripol 4600 “Yields” more in sponge recipe 
4600 proved superior, as shown by the samples above. 

Note the more uniform, open cell structure with 

Ameripol 4600. And the 4600 sample is larger in 

dimensions. With reduced density, the “Yield” or 

volume of sponge stock per pound of raw materials 

The test strips above show how the Goodrich-Gulf 

Technical Service Laboratory was able to help a 

producer of closed-cell sponge shoe soles improve 

his product. 

The customer sent for evaluation a sample of the 

stock he was using. This stock was not giving 

the desired cell structure. Weight and density of 

the finished article were too high. This material is 

Sample “X”...a blend of a 1703 type of SBR 

and natural rubber. 

A recommended highly loaded recipe using Ameripol 

was increased. 

These qualitative im- ' 

provements were re- I pol 

alized at a consider- wos re 
able savings. Use of THE a RUBBER 

the recipe with 4600 



COMPARISON OF SAMPLES 

Sample with 

Ameripo! 4600 

Cost per f 4 $ .188 

ost ona i/volume 

basis 0987 

Hardness 2250 gm 

P t recover 97 

...has better cell structure, too ! 
RECIPE USING AMERIPOL 4600 cut cost from 16.3 to 9.8¢ on a pound/volume basis. 

These results show the advantages of working with 

Goodrich-Gulf on your rubber needs. Since we pro- 

duce the broadest range of SBR polymers, we have 

a wealth of technical data and know-how to share. 

And our Technical Service Group is ready to help. 

Put Goodrich-Gulf to work on your team! 

Recipe phr 

Ameripol 4600 
Goodrite 2007 
RPA #6 

Zinc oxide 
Aquarex NS 
Titanium dioxide 

Hard clay 
Silene EF 

Agerite Superlite 
Aktone 
L. P. Circo Oil 
Unicel ND 
Petrolatum 
Altax 
Sulfur 

Total 

Parts 

100 
20 
0.5 
5 

1.75 

10 The stocks (0.25 inc 
60 

minutes at 30 

lowed by 10 m 

(unconfined), then ag 
212°F. in a circulatin 

Methods for manufacture of closed 

cell sponge are covered by various 

U. S. and foreign patents; these 

should be checked and necessary 

licenses obtained before use of 

such processes 

«62» Goodrich-Gulf Chemicals. Inc. 
6] 1717 EAST NINTH STREET @© CLEVELAND 14, OHIO 



you get preferred service from 

Fast— Warehouses in Chicago, Akron, Newark, and Neosho, Missouri, backed by giant 
plants in Institute, West Virginia and Port Neches, Texas, are geared to give you 

quick service. Most rubber product manufacturers are within a 24-hour delivery range 

of Ameripol stocks. 

Complete— You have the most complete selection of polymers available: 

non-pigmented hot, cold, and oil-extended types; micro-black masterbatch cold, 

and oil-extended types. Packaged in bales to suit your requirements; 
selected polymers available in crumb form. 

Progressive — Extra values with Ameripol include technical 

assistance, packaging improvements to cut your handling costs, 
dependable quality to simplify your processing. iy, Gog 

And Goodrich-Gulf’s polymer development program helps you gain pains: iopeaame 
a competitive edge. 

For this preferred service call... 

Goodrich-Gulf Chemicals, Inc. 
Cleveland: 1717 East Ninth Street * Phone: TOwer 1-3500 

New York: 200 East 42nd Street « Phone: Murray Hill 7-4255 

Chicago: 6272 West North Avenue *« Phone: NAtional 2-3722 



ASK YOUR VELS/ICOL REPRESENTATIVE . 

Velsicol chemists, working with information LOOK 

furnished by your Velsicol representative, can develop pica 

MAN 

Your Velsicol 

combine with natural and synthetic rubber. pao pes 

cheuiit By supplying an oil that meets your exact V4 = Ya | - 
J = i CJ who will help you requirements, they can increase your sales ew 

make better 

custom reclaiming oils that will make your 

reclaimed rubber easier to process and easier to 

to new and existing markets, and greatly improve nrubitte tor lets 

your competitive position. Contact your 

Velsicol representative now, and put Velsicol 

research to work in your reclaiming processes. No cost 

or obligation. Mail the coupon today 

for new technical literature! 

m, 

VELSICOL CHEMICAL CORPORATION 

330 East Grand Avenue, Chicago 11, Ill. 

ternational Representative Velsicol Internationa! Corporatior a 

PO Box 1687 @ Nassau. Bahamas BW 

RUBBER AGE, JANUARY, 196! 



DAVIS-STANDARD 

VULCANIZING 

Whatever your CV requirements — you can’t 

afford to overlook these Davis-Standard 

exclusives: 

Experience — More CV systems 

engineered and produced than any 

other manufacturer of extrusion 

equipment (both new plant layout and 

integrated systems for existing plants). 

Patented Thermatic Extruders with 

steam/water temperature control. 

Patented Pressure Roller Feeder. 

Patented Feeder Block. 

Patented Rotative-Flo Crossheads. 

Patented Water Level Control 

The leading supplier of proven 

CV Systems. 

Ask Davis-Standard engineers to lay out and 

recommend a “MATCHED COMPONENT” 
system for your CV line. 

Division of 
FRANKLIN RESEARCH AND DEVELOPMENT CORPORATION 

thermatic 16 WATER STREET, MYSTIC, CONNECTICUT 

News in Brief 

> “Chemical Loaded Molecular 

Sieves,”” a booklet made available by 

the New Products Department, 

Linde Company, New York, N. Y.., 

is divided into sections on the com- 

pany’s chemical-loaded molecular 

sieves, a case history, uses for the 
sieves, and an inquiry form for re- 

questing further information. 

&> Hycar Latex Newsletter No. 18, 
which can be obtained from the B. 

F. Goodrich Chemical Co., Cleve- 

land, Ohio, describes the general 

properties of Hycar latices and con- 

tains general and specific compound- 

ing information designed to be ot 

use to both present and prospective 

users of these materials. 

> The August-September 1959 issue 

of “News about Du Pont Elastomers 

and Chemicals,” made available by 

the Elastomer Chemicals Depart- 

ment of E. I. du Pont de Nemours 

and Co., Inc., Wilmington, Del., 

contains information on a new vis- 

cosity grade of Neoprene Type W, 

as well as news about neoprene, 

Hypalon, and Viton. 

> A color, loose-leaf cover entitled 

“Technical Service,” built to accom- 

modate the company’s technical in- 

formation sheets and containing a 
numerical index, has been intro- 

duced by the Enjay Company, Inc., 
New York, N. Y. 

> Bonding of rubber-to-metal with 

Ty-Ply adhesives is covered in Ad- 

hesives Bulletin No. 1A, made avail- 

able by the Marbon Chemical Co., 
Washington, West Va. The booklet 

explains the various Ty-Ply types, 

general and detailed methods of use, 
bond characteristics and tie cements. 

& Chemigum N600 pigmentation 
studies evaluating ten black and five 

non-black fillers are presented in 

Tech Book Fact CG-41, made avail- 
able by the Chemical Division of the 
Goodyear Tire and Rubber Co.. 

Akron, Ohio. 

> “Tenite Plastic Views,” published 

by Eastman Chemical Products, Inc., 

Kingsport, Tenn., is a 16-page book- 

let on vacuum forming butyrate, 

acetate, propionate and polyethylene 

Fenite plastics. Illustrations of vari- 
ous product uses are included, as is 

a note on the history of vacuum 

forming and a listing of Tenite sales 

offices. 



IT STARTED BACK IN THE 

ROARING TWENTIES 
Way back in the days of flasks, flappers and Model T Fords, we started making 

Stearic Acid for the rubber industry. Cake form proved as cumbersome as a coonskin coat. 

So we pioneered Stearex Beads. Better — but still not the ultimate answer. 

Then, so help us, we up and hydrogenated it under the name 

CENTURY HYDREX' 440 

Today when you buy a bag of this stuff, you've really hit the jackpot 

so far as quality is concerned. It makes better products with better shelf and use life. 

Natural result? Better sales! 

INTERESTED? Write for samples or consult 

CHEMICAL MATERIALS CATALOG 

Pages 159-161 for data. 

, HARCHEM DIVISION 

WALLACE & TIERNAN INC. 

see CENTURY BPAND 25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 

PLANT IN DOVER, OHIO 

IN CANADA HARCHEM LIMITED TORONTO 
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Rubber Pigment kechnology at ite best 

by Melvin Nord 

Wrapping a Tacky Synthetic Rubber Polymer 

U. S. Patent 2,931,148, issued April 5, 1960 to 
Andrew M. Smith and assigned to Texas-U.S. 
Chemical Co., describes a method and apparatus 
for wrapping tacky synthetic rubber polymer bales 
as shipping packages. The cold-flow process is 
anticipated by packaging the raw rubber in poly- 
ethylene film, having sufficient space on all sides 
in the resulting receptacle for plastic movement 
of the rubber without breaking the enclosing film. 

The illustration shows the apparatus used to 
prepare this package. A bale (B-1) dropping 
from the bale press and passing along a conveyor 
system, reaches the rollers of the motor driven 
roller conveyor (RC) of the bale wrapper, and 
moves along to contact a first switch (S-1). After 
contact is made, the belt conveyor (BC) is ac- 
tuated to move the bale into position (shown as 
B-2) for the sealing of the top and bottom sheets 
or films of polyethylene (T and B). This posi- 
tion of the bale is determined when the bale con- 
tacts a second switch (S-2) which stops the move- 
ment of both the roller and belt conveyors. A 
time-cycle controller (not shown) then regulates 
the sealing operation and mechanism. This brings 
the heating means and backing member together 
to seal the two sides and the upstream end of the 
envelope (enclosing B-2) and completes the 
package, since the downstream end had been 
sealed in the previous cycle. This operation can 
be seen where the downstream end of the enve- 
lope for the bale (B-1) is being sealed (H) 
while the envelope (B-2) is being sealed along 
its sides and upstream end. At the same time, a 
hot cutting wire (W) makes contact with the 
double thickness of polyethylene film to cut free 
the previously packaged bale (B-3). At the end 
of the heating cycle, the sealing device returns to 
open position, and the power circuits are ener- 
gized for actuating the roller and belt conveyors 

RUBBER AGE, JANUARY, !961 



WHAT’S NEWS IN RUBBER 

NOW IN COMMERCIAL PRODUCTION 
AN IMPORTANT NEW POLYMER 

ENJAY BUTYL 
HT 10-66 

New Enjay Butyl HT 10-66 (formerly MD-551) 

is an elastomeric isobutylene-isoprene copolymer NEW ENJAY BUTYL 

containing reactive chlorine. New HT 10-66 can 

be cross-linked by a variety of conventional and HT 10-66 OFFERS: 

novel vulcanizing techniques, using either the car- © Covulonnization with ethae ditemess 

bon-to-carbon double bonds or the reactive chlo- © Piast sawais 

rine, or both. Vulcanization of HT 10-66 is usually ® Sensitivity to a wide variety of 

more rapid than unhalogenated Butyl polymers. cure systems 

Vulcanizates show the same inertness to envi- * Non-toxic cure systems 

ronmental attack characteristic of Enjay Butyl ® Excellent low compression set character 

rubber. Stable cures make HT 10-66 especially ® Exceptional heat aging properties 

suitable for service at high temperatures. 

.PLUS THESE WELL-KNOWN PROPERTIES OF BUTYL: 

e Good flex and abrasion resistance e High tear strength e Resistance to chemicals 

e Low permeability e Resistance to aging, ozone and oxidation 

For more information, write Room 1222, Enjay Chemical 

Company, 15 West 51st Street, New York 19, New York 

NEW PRODUCTS THROUGH PETRO-CHEMISTRY 

“ ENJAY CHEMICAL COMPANY 
A DIVISION OF HUMBLE OIL & REFINING COMPANY 
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WEATHERING 
and 

LIGHT AGING 

RUBBER PRODUCTS 
can be determined 

with SPEED and ACCURACY in 

ATLAS-OMETERS 
WEATHER-OMETER ® 

A constant volume of 
air at a controlled tem- 
perature in the heavily 
insulated cabinet, main- 
tains uniform predeter- 
mined specimen tem- 
peratures regardless of 
variations in room 
conditions. 

Automatic control of 
humidities up to dew 
point is available as 
optional equipment. 

All automatic controls 
are located on the front 
panel of the Weather- 
Ometer directly above 
the door of the test 
chamber. 

Both horizontal and 
vertical testing is available. Shallow containers are used for 
semi-liquid materials and vertical panels for solid materials. 

Source of radiation is two Atlas enclosed violet carbon arcs. 
Complete technical information on the DMC Model and 

other Weather-Ometers is contained in the new Weather- 
Ometer catalog. Copy on request. 

FADE-OMETER * 
The Atlas Fade-Ometer has world-wide acceptance as 
the standard machine for testing the action of sunlight 
on materials. 

A wide range of industrial products are tested daily in 
Atlas Fade-Ometers to determine the deterioration of 
materials due to the action of sunlight. 

From 21 to 126 samples, depending on size, can be 
simultaneously exposed to the light of the Atlas Enclosed 
Carbon Arc. Temperature is controlled automatically and 
humidity is furnished by evaporation from a constant water 
reservoir. Operation of the Fade-Ometer is completely 
automatic, permitting the machine to be left in continuous 
24-hour operation. 

The Carbon Arc Lamp in the Fade-Ometer produces radia- 
tion at the sample similar to sunlight, both as to intensity 
and spectral distribution. 

If your product is subject 
to deterioration by sunlight 
our engineers, with over a 
quarter of a century of ex- 
perience in predetermining 
the fading of materials, 
can help you. Catalog with 
technical information on 
request, 

7 

ATLAS ELECTRIC DEVICES COMPANY 
4114 N. Ravenswood Ave., Chicago 13, Ill. 

Manufacturers of accelerated testing equipment for over a quarter 
of a century. 

PATENT | 

(RC and BC). If no bale has yet reached the 
roller conveyor, the sealed envelope containing 
the bale (B-2) remains in position joined to the 
sheets of polyethylene. This bale may be removed 
manually, if desired, by cutting it free, and more 
usually, it is moved automatically when the first 
switch (S-1) is contacted to actuate the belt con- 
veyor, which moves the completed package (B-2) 
into another area (B-3). 

Stable Butyl Rubber Latices 

U.S. Patent 2,936,295, issued May 10, 1960 to 
Robert S. Brodkey and Alfred L. Miller, assigned 
to Esso Research & Engineering Co., provides a 
method of preparing a highly stable butyl latex 
by emulsifying butyl rubber with an organic sul- 
fate containing one or more ethylene oxide units. 
“Stability,” “freeze-thaw,” mechanical, and proc- 
essing stability, mean that the emulsifier has the 
general formula: 

R(OCH,CH, ) ,OSO,X 
where R is aliphatic aryl, alkaryl, or cyclic, n is 
1 to 9, and X is a monovalent metal or radical. 
It has been found also that stability is increased 
further by adding small quantities of a mono- 
valent salt of an ortho phosphate during the 
homogenization step. 

Preserving Freshly Harvested Rubber Latex 

U.S. Patent 2,932,678, issued April 12, 1960, to 
Kalyanaramaiyer C. Sekaran and John E. Morris 
assigned to the British Rubber Producers’ Re- 
search Association, describes a process for pre- 
serving freshly harvested rubber latex from the 
Hevea brasiliensis tree. About 0.3-0.4 per cent 
by weight of ammonia is added to the latex within 
12 hours of obtaining the latex from the tree. The 
ammoniated latex is centrifuged to a dry rubber 
content of about 60 per cent by weight within 
about 36 hours after obtaining the latex from the 
tree. Ammonia is then added to the concentrated 
latex to increase the ammonia content to about 
0.2 per cent by weight of the latex. Immediately, 
0.1-0.3 per cent by weight of boric acid is added 

to the ammoniated concentrated latex. 

Tubeless Tire 
U. S. Patent 2,934,126, issued April 26, 1960 to 

Matthew W. Wilson and assigned to B. F. Good- 
rich Co., discloses a non-wicking fabric adapted 
for use in a tubeless vehicle tire. It consists of 
interconnected multiple-filament cords of water- 
insoluble nylon, with the interstices between the 
filaments of each cord blocked to the passage of 
air by water-soluble nylon deposited in the inter- 
stices. 
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SILICONE NEWS from Dow Corning 

Process Aid 

Silicone Coated Papers Speed 

Processing of Sticky Products 
When processing sticky materials and products, such as raw rubber, candy 
or resin-bonded laminates, “stickers” can cause lost time and extra cost. 
They can, but don’t. . . if you specify interleaving or process papers with 
the new Syl-off® silicone stickproof coatings. Syl-off coated papers give 
quick, easy and complete removal of sticky products, help keep production 
moving smoothly, hold product waste to a minimum. 

AIDS PACKAGING, TOO. Syl-off coated paper and paperboard are now 
used in packaging a variety of sticky products . . . from asphalt to sweet 

rolls. from adhesive masses to candied fruits. Standard containers avail- 

able with Syl-off coated liners or inner surfaces include multiwall bags, 

fiber drums, unit containers, cores and cartons. Pan liners and wrappers 

coated with food grade Syl-off may be used in contact with food in com- 
pliance with the provisions of the Food Additives Amendment of 1958. 

MORE ADVANTAGES. Syl-off coatings have natural nonoily lubricity 
and water repellency ... won't migrate, contaminate or transfer .. . won't 

alter the characteristics of paper stock. Whether you process, ship or 
receive sticky materials, Syl-off coated papers are worth looking into. For 
the complete list of Approved Sources, plus a descriptive brochure, write 
Dow Corning, Dept. 7813. 

For complete technical information first in 
about any silicone product, contact the 

ET iitetelalt.] Dow Corning office nearest you. 
_ tae Dow Corning CORPORATION 

ATLANTA BOSTON CHICAGO CLEVELAND 

MIDLAND. MICHIGAN 

DALLAS LOS ANGELES NEW YORK WASHINGTON, D. c. 



MAPICO 
COLORS 
RUBBER 
a reds and 3 tans... outstanding 

because they’re high-color iron oxide pig- 

ments... with unusual purity, brightness, 

mass tone and tint clarity. 

* aging characteristics with both 

natural and synthetic rubbers. 

4 
tasy dispersion and processing. V 
Permanent color with exceptional strength 

...fine particle size...high tear and flex 

resistance... controlled pH. 

Vow all the facts on all MAPICO pigments 

for rubber— including yellows, browns and 

black ...today! Write for detailed infor- 

mation on your particular application. 

COLUMBIAN CARBON COMPANY 
380 Madison Ave., New York 17,N. Y. 

PATENT 

Tire Casing Package 

U. S. Patent 2,928,540, issued March 15, 1960 
to Marion M. Cunningham and assigned to 
United States Rubber Co., provides an inflatable 
bag for facilitating the handling of tubeless tire 
casings. While in a collapsed or partially collapsed 
condition, the inflatable bag is inserted through 
the openings of the stacked tire casings until the 
bag end rests on the same base as the stacked 
tires. Then the bag is inflated. When expanded, 
it tightly grips the inner surfaces of the beads of 
the tire casings. The tire casings are secured 
together and it is now possible to handle them 
as a unit. 

Molding Foam Latex Strips 
U. S. Patent 2,931,063, issued April 5, 1960 to 
Edward P. Harris, assigned to General Motors 
Corp., provides an apparatus for continuously 
molding foam latex strips. The method allows 
progressive filling of an open moving mold cavity 
with a flowable, moldable material to a predeter- 
mined depth and maintaining an attaching means 
for the strip in position in the filled open mold 
cavity so that the strip thus continuously formed 
may have an attaching means secured in it. 

Other Patents of Interest 

Inventor or 
Assignee Patent No. Date 

2,931,420 4/5/60 

Subject 

Machine for 
building tires 

Vulcanizable 
composition 

Tire capping 
apparatus 

Manufacture of 
roller 
assemblies 

Carlisle Corp. 

Universal Oil 2,932,622 60 
Products Co. 

Louis T. Fike 2,932,853 60 

Dayton Rubber Co. 2,932,856 9/60 

Treating fiber General Tire & 2,932,901 
cords Rubber Co. 

Tire 

Tire 

Valve for tire 

Apparatus for 
recapping 
tires 

Steam hose 

Dual-valved 
safety tire 

Esso Research & 
Engineering Co. 

James W. Waber 

Firestone Tire & 
Rubber Co. 

Arthur E. 
Richardson, et 4 

American Biltrite 
Rubber Co. 

Frank A. Howard 

2,933,117 

2,933,118 

2,933,119-2 

2,933,765 

2,934,096 

2,934,127 

Copies of any patents, including those described 

here, are available from the 

Patents, Washington 25, D. C., for 25 cents each. 

Commissioner of 

Do not send stamps. 
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links dependability and progress... 

RUBBER 

AMA OU EAL ST ES, £9. 521 FIFTH AVENUE,N.Y.17,N.Y. - RA 

REGIONAL OFFICES: Akron » Boston « Chicago « Los Angeles »* Toronto « London « Hambure 

PLANTS & WAREHOUSES: Akron « Boston « Chicago » Detroit « Indianapolis « Jersey City « Los Angeles « Detroit 





The hunt is over 
for the right rubber 
when you specily 

Philprene 
You don’t have to trek across country looking for 

special rubber to fit your needs. 

The wide variety of Philprene polymers provides 

rubber practically made to order 

for your products. 

(And you'll bag bigger profits, too, 

thanks to Philprene’s 

easy-processing qualities. ) 

*A trademark # ’ 

Philprene G 
\ 

PHILLIPS CHEMICAL COMPANY, Rubber Chemicals Sales Division, 318 Water St. Akron 8, Ohio; District Offices: Chicago 

Dallas, Providence and Trenton; West Coast: Harwick Standard Chemical Company, Los Angeles, California; Export 
Sales: Phillips Petroleum International Corporation, Sumatrastrasse 27, Zurich 6, Switzerland: Distributors of Phillips 
Chemical Company Products, 80 Broadway, New York 5, N.Y 



FOR 40 YEARS 

A DEPENDABLE 

SOURCE OF 

NATURAL 
Importing Natural Rubber 

is about 95% of our total 

business. We make direct 

purchases in many foreign 

lands, including Ceylon, 

Malaya, Sumatra, Java, 

Borneo, Cambodia, Vietnam, 

Burma, Bolivia, Brazil, 

Nigeria, Belgian Congo. 

Forty years experience in 

importing Natural Rubber. 

Specialized grades for 

particular uses. 

oJ PIKE COMPANY 2 
Jf 

Ps 

30 Church Street e New York 7, New York 

Cable address ‘‘Pikesid, N. Y."" *» TWX NY 1-3214 ¢ Telephone WOrth 4-1776 

SALES DIVISION: Sidney J. Pike Herman Staiger 
George Steinbach Sam Tanney 

George Jatinen 
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Sees It 
by Kenneth J. Soule 

High-Powered Handling 

Installation or repair and service work on high- 
tension lines has always been fraught with the ever- 
present danger of electrocution, or, at least, serious 
burns. Linemen working on such highly charged 
wires, while their bodies were grounded due to 
contact with poles and towers, have therefore been 
forced to use bulky, cumbersome insulated tools in 
the course of their duties. Otherwise a moment of 
carelessness or inattention could be fatal. One net 
result has been that it has required an excessively 
long time to complete even comparatively simple 

repair jobs. 

Fortunately for all concerned, a new method has 
been developed which gives promise of revolution- 
izing the method of handling “hot-wire” work. As 
outlined in Time (November 14) the novel pro- 
cedure was developed by the American Electric 
Power Co., Inc., and is presently being used by them 
in their repair operations. In this method the line- 
man climbs into an open-end plastic box or bucket 
and is lifted to the area to be repaired by a fiber 
glass insulated boom. There he connects the high- 
tension wire to the metal mesh which lines his 
“bucket.” by means of a cable. The immediate 
result of these steps is to charge the metal mesh 
thoroughly, and, incidentally, the body of the line- 
man in contact with it. However, since the work- 
man is completely insulated from the ground by the 
fiber-glass boom, he can safely work on the wire 
with bare hands and simple metal tools. Naturally, 
the repair work proceeds much more quickly and 
efficiently than under the old set-up. 

There seems to be only one “catch” to the new 
technique. Linemen employing it must, of neces- 
sity, remember at all times that they themselves are 
carrying the full charge of the wires with which 
they are working. Therefore, contact with any 
grounded object could, and probably would, be fatal. 
A new safety first angle which the high-tension 
workers will learn quickly, or not at all! 

Conveying Belts 

Industrial conveyor belts have a rather long and 
eminently satisfactory record in this country—and in 
fact, all over the world—as time and labor savers 
in many diverse applications. However, when the 
product being transported is human beings, the situ- 
ation becomes quite unique and the previous history 
rather short. 

One of the earliest passenger conveying belts was 
put in operation in Jersey City at the Hudson and 
Manhattan Railroad’s Erie Station about six years 
ago. At the time of installation it attracted a great 
deal of attention, and the record of its performance 
has been carefully studied by other communities and 
other potential users. During the ensuing years simi- 
lar belts have been utilized in many parts of the 
U.S. by a wide variety of sponsors. According to 
The New York Herald Tribune, the total number of 
such set-ups now is about fifty. 

These include two in Chicago, one at Wrigley 
Field, and another in the rapid transit station at 
63rd and Loomis Sts. In Los Angeles an auto- 
wash operator treats his customers to a free belt 
ride along the wash line, and in Little Rock, Ark., 
patrons of the city auditorium are similarly con- 
veyed from the street level to the seating area. Other 
installations in Houston, Texas; Las Vegas, N.M.; 
Aberdeen, Wash.; and Atlanta, Ga.; provide their 
particular patrons with much the same sort of con- 
tinuous transportation. 

Meanwhile, Abroad 

Great Britain, also, has the pressing problem of 
moving people horizontally, while they themselves 
stand upright. The newest and largest example of 
the British answer to this need is the “Travolator,” 
a moving rubber-sidewalk recently put in operation 
in London. I am deeply indebted to S$. W. McCune 
Ill and Richard T. Nye for furnishing data regard- 
ing its construction and operative details. Mr. Mc- 
Cune is a transplanted American, now serving as 

general manager of the DuPont Co. U.K. Ltd., while 
Mr. Nye is technical editor of Rubber Journal and 
International Plastics. 

As I understand it, the Travolator installation 
consists essentially of two passenger conveyor belts, 
placed side by side. Each 624-foot length is spliced 
endlessly, and employs as drive members two lengths 
of Otis Elevator handrails—one on either side— 
also endless. In use, the twin moving platforms 
thus produced are about 312 feet long and have a 
top speed of 180 feet per minute. They can be set 
to move in either direction. 

The two stations which the Travolator connects 
are Waterloo, one of British Railway’s main line 
surface stations, and the Bank, which is the terminus 
of a near-by branch subway line. 

Work on the massive project began in June, 1957, 
and has been proceeding more or less steadily ever 
since, in spite of a multitude of complications and 
interruptions. A booklet put out by the Southern 



As Ken Soule Sees It (Cont'd) 

Region of British Railways, describes some of the 
problems encountered and the major and minor 
difficulties met and overcome. These included the 
cramped working space, (limiting the “labour” force 
to 80-90 men), the necessity of working only at 
night, (7 pm to 7 am, with no pneumatic drills 
after 11 pm.), and, of course, the astronomical 
amounts of excavation, destruction, and ultimate 
construction until the all clear signal was finally 
achieved. From every angle, a great job, magnifi- 
cently done! 

Bowling and Progress (7?) 

New York City, and the countryside adjacent to 
it, is very well conditioned to the impact of the 
sport of bowling on its daily life. This is not sur- 
prising since through the years many New Yorkers 
have been more or less closely associated with bowl- 
ing in at least one of its various forms. In fact, 
since Rip Van Winkle made fictional history in his 

famous meeting with the diminutive Dutchmen roll- 
ing nine pins high up in the Catskills, New York 
City has never been without its coterie of faithful 
bowlers. In the early days the action took place 
out of doors, chiefly on grassy slopes as is shown by 
street names such as “Bowling Green,” which is 
still in existence today. Later, indoor alleys took 
over all along lower Broadway. Subsequently nine 

pins was supplanted by the present game. 
Therefore, the furore occasioned by the announce- 

ment that tentative plans were being made to install 
a modern bowling center in New York City’s Grand 
Central Station building was at first glance a bit 
unexpected. However, as the proposal was studied 
further, and the outcry against it considered objec- 
tively, there did seem to be considerable merit to 
the opposition claims. 

For one thing, it would certainly appear that the 
heart of the noble town of Manhattan is not the 
best place in the world for a big, new, king-size 
bowling center. At least not as far as automobile 
traffic, parking, and other attendant evils are con- 
cerned. If the big town needs more alleys, (of the 
pin and ball variety), there must be better spots 
available than a revamped Grand Central Station. 

And here we come to what is probably the crux 
of the antagonism to the suggested scheme. This 
involves the lowering of the ceiling of the Grand 
Central Station waiting room from the present 85 
feet to 15 feet. The proposed alleys would be 
installed in all or part of the 70-foot space resulting. 
The purists, the as-is-ers, and the artists-at-heart. 
utter their loudest moans and their most anguished 
outcries at this alleged desecration. How, they say, 
can anyone—even the crassest materialist—consider 

for even a fleeting moment the destruction of the 
beautiful, the lovely, the noble, vaulted ceiling of 
the present station? And for what purpose? A 
bowling alley with ear-rattling thumps and raucous 
laughter resounding at all hours of the day and 
night! 

I must confess that the thought of Grand Central’s 
massive upper reaches reduced to midget propor- 
tions fills me also with a sense of claustrophobia. 
Granted a certain amount of commercialism is prob- 
ably necessary in our modern world, it is also true 
that there are limits beyond which one cannot de- 
cently go, even in the hot pursuit of a fast buck. 
And the conversion of Grand Central, one of the 
world’s great, majestic, stations for wayfarers from 
near and distant climes—from an area of wide-open 
spaciousness, to what by contrast would be in effect 
a crawl-space, seems to me to merit all the con- 
demnation anyone cares to heap upon it! 

Fiexible Foams—Again 

In the February, 1960, RUBBER AGE we had 
occasion to comment on the subject of the flexible 
foam “rubbers” available, and the types being chosen 
for large-scale consumption items. At that time 
there did not appear to be a clear-cut trend favoring 
either natural rubber, vinyls, butadiene-styrene poly- 
mers or polyurethanes, for furniture, mattresses, or 
various automotive uses. Actually, price seemed to 
be the largest factor in the final choice. 

Now, at the beginning of a new year, it may be 
well to study what has taken place in the interim, 
and to note any present trends. As this is done, it 
seems difficult to note any major changes in the 
demand situation. Now, as previously, price appears 
to be a major factor in the choice between foams of 
nearly equal suitability. And, of course, during the 
past year, urethanes have been materially reduced 
in price. 

However, in some cases, the adaptability or 
special properties of a given foam may dictate its 
use. For instance, John Quirt, writing in The New 
York Herald Tribune, quotes furniture manufacturers 
as prefering urethane foam for many of their needs, 
because it is “more durable and flexible.” At any 
rate, they expect to consume at least 50,000 pounds 
of such foam in 1960—an increase of some 25 per 
cent over 1959. It is also said that this upward 
trend will continue in 1961. 

For mattresses, and for automotive items such as 
arm rests and seat cushions, similar conditions appear 
to prevail. Polyurethane foam seems to be nibbling 
into the markets previously held by other types of 
cellular material. Here again, price is a large factor 

in the choice. 

RUBBER AGE, JANUARY, 196! 



SBR SYNTHETIC RUBBER 
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Shell Isoprene Rubber. Note the white color. It accounts for exceptional brilliancy in finished products. 

BULLETIN: 

Shell Chemical announces increased production of 

polyisoprene—and tells how you can get immediate 

shipments of this revolutionary new rubber 

Shell Chemical answers 16 questions about a new synthetic 

called Shell Isoprene Rubber. It is the first commercial poly- 

mer ever made that unites the advantages of natural and syn- 

thetic rubber. 

Here is what manufacturers of truck and automotive tires, 

surgical tubing, toys, bathing caps, shoes, rubber bands and 

hundreds of other rubber products should know about new 

Shell Isoprene Rubber. 

1. How new is Shell Isoprene 

Rubber? It is very new. For over 40 

years chemists have struggled to re 

produce the cis polyisoprene structure 

of natural rubber. And produce a syn 

thetic that could c mpete in price W ith 

natural rubber. 

Laboratory success was first reported 

in 1955. Commercial success was re 

ported by Shell in 1959. Since then, 

over 3,000,000 pounds of this remark 

able new rubber have been sold to a 

wide variety of users. 

2. Is Shell Isoprene Rubber the same 

as natural rubber? For all intents and 

purposes it is. Shell Isoprene Rubber 

is the first commercially made synthetic 

rubber to provide high resilience and 

low heat build-up. Its basic molecular 

structure IS C1IsS poly isoprene the same 

as natural rubber. 

New Shell Isoprene Rubber can be 

used for applications that now require 

natural rubber. This includes such 

uses as heavy-duty truck tire treads, 

carcasses and sidewalls. 

3. Does it have the advantages of 

synthetic rubber? Yes. Because Shell 

Isoprene Rubber is made by a chemi 

cally controlled process, it has the uni 

formity of synthetic rubber. New Shell 

Isoprene Rubber is readily available. 

And comes in easy-to-handle, 65-pound 

bales. 

4. What color is Shell Isoprene 

Rubber? White. This unique white- 

ness accounts for the brilliancy that 

results when colors are added. Your 

customers will get better and brighter- 

looking products. 

5. Can you be sure of uniformity? 

You certainly can. At Shell’s Control 

Laboratories, specially trained profes- 

sional technicians devote full time to 

the quality control of Shell Isoprene 

Rubber. 

Samples are taken from tanks, lines 

and bales and subjected to rigid tests. 

The Shell Isoprene Rubber is com- 
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pounded, processed and cured to as 

sure correct processing performance. 

6. Does Shell Isoprene Rubber re- 

quire different compounding ingre- 

dients than natural rubber? No. 

Shell Isoprene Rubber can be used 

with the same plasticizers, reinforcing 

agents, softeners, accelerators, vulcan 

izing ingredients and coloring agents 

as natural rubber. 

Slight modifications of some formu 

lations may be required to obtain opti 

mum properties. 

7. Can Shell Isoprene Rubber be 

processed in conventional equip- 

ment? Yes. Its processing character 

istics, compounding formulations and 

vulcanization techniques are all simi- 

lar to those of natural rubber. 

Shell Isoprene Rubber is also com- 

patible with natural rubber and 

most synthetic polymers and can 

be blended with them in any pro 

portion. 

New Shell Isoprene Rubber requires 

less mastication than natural rubber 

and it can be chemically plasticized 

at a faster rate. If it is subjected to the 

same breakdown as natural rubber, 

Shell Isoprene Rubber will become too 

soft for practical use. 

Caution should be exercised when 

chemical plasticizers are used. They 

have a more rapid action with new 

Shell Isoprene Rubber than with other 

elastomers. 

8. How does Shell Isoprene Rubber 

handle on the mill? It can be handled 

on the mill without pre-breakdown. 

When a smooth rolling bank is at- 

tained, compounding ingredients can 

be added in the normal way. 

9. How about mold flow? New Shell 

Isoprene Rubber is superior to natural 

rubber in mold flow. This allows for 

better and more complete fill in intri 

cate molds, finer detailing and in 

creased production as a result of fewer 

rejects. 

10. What can you make with Shell 

Isoprene Rubber? Since its initial in- 

troduction for commercial evaluation, 

manufacturers have discovered that 

Shell Isoprene Rubber’s high resili- 
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ency, low heat build-up, color, uniform- 

ity, purity, mold flow and ease of 

processing make it ideal for hundreds 

of applications. Here are just a few: 

Heavy-duty truck tire treads, car- 

casses and sidewalls, automobile 

bushings, motor mounts, protec- 

tive bumpers, windshield wipers, 

surgical tubing, intravenous feed- 

ing tube connectors, crutch tips, 

toys, rubber thread, swim fins, 
bathing caps, instrument bellows, 

telephone ear pieces, electrical 

connectors, wire and cable insu 

lation, shoe heels and soles and 

rubber bands. 

Its future applications are unlimited. 

How to get 

Shell Isoprene Rubber 

Boston 

® Portiand 
Trenton 

Chicago oe 

* 
* 

Lima * 
Baltimore 

A les 
ry ait Nashville ® 

To order, call your nearest Shell 

Chemical sales office. They are lo 

cated in New York, Cleveland, Ohio 

and Lakewood, California. 

Shell Isoprene Rubber and many 

of the more popular SBR types are 

stocked at the eight Shell warehouses 

in the cities shown above. 

11. Can you get technical assistance 

from Shell? Yes. In addition to Re 

search and Control Laboratories, Shell 

Chemical maintains a complete Tech 

nical Service Laboratory at Torrance, 

California. Both laboratory and in 

plant assistance are available. 

12. How much Shell Isoprene 

Rubber will be made? Shell's newly 

enlarged facilities at Torrance can pro 

duce 40,000,000 pounds of Shell Iso 

prene Rubber a year. 

A second Shell Chemical plant w ith 

an annual capacity of 80,000,000 

pounds is now under construction at 

Marietta, Ohio, This new plant is ex 

pected to be on stream late in 1961. 

13. How about availability? New 

Shell Isoprene \ubber is now avail 

able in carload lots from Torrance. 

Shell Chemical can fill your order 

immediately. 

For less than carload lots, Shell Iso 

prene Rubber is available from eight 

Shell Chemical warehouses. Their lo 

cations are: Boston, Trenton, Balti 

more, Lima, Nashville, Chicago, Port- 

land, Oregon and Los Angeles. 

14. Will Shell sell mixed loads of 

Shell Isoprene Rubber and SBR at 

carload prices? Yes. Mixed loads of 

Shell Isoprene Rubber and any of the 

SBR types on Shell's price list will be 

shipped from Torrance at applicable 

carload prices. 

Shell Chemical also stocks many of 

the more popular SBR polymers at 

Eastern warehouses. These may be 

purchased to round out loads meeting 

minimum tariff weights required for 

truckload or carload prices. 

15. Will Shell Isoprene Rubber com- 

pletely replace natural rubber? Only 

in the event of a national emergency. 

A U. S. Cabinet Member recently 

stated: “Commercial development of 

polyisoprene is an important aid to 

national defense. Its availability in suf 

ficient quantities will free the United 

States completely from dependence on 

foreign sources of rubber in time of 

emergency.” 

16. Are samples and technical infor- 

mation available? Yes. Simply write 

or call your nearest Shell Chemical, 

Synthetic Rubber Division sales office. 

They are: 110 West 5Ist Street, 

New York 20, N. Y., JU 6-5060: 

1296 Union Commerce Building, 

Cleveland 14, Ohio, TO 1-8096 

and 5230 Clark Street, Lakewood, 

California, SP 3-4997. 

Samples of new Shell Isoprene Rub 

ber and technical information are yours 

for the asking. ; 

V4) ) 
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BAKERSFIELD 
CALIF. 

EUNICE 
N. M. 

SUNRAY 
TEX. 

PONCA CITY 
OKLA. 

WESTLAKE 
LA. 

BORDEAUX 
FRANCE 

Sales Offices in: Chicago * Boston * Akron © Atlanta * Houston * Los Angeles * SanFrancisco * Toronto 
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CARBON BLACK 

ROTTERDAM | 
THE NETHERLANDS 

YOU WANTIT 
Whatever the clock may say... wherever you may 

TRECATE be...a Witco-Continental Sales Office is ready 

ITALY to take care of your carbon black needs. Witco- 
Continental’s plants are operated on a continuous 

production basis to assure you of quality carbon 

black in all grades whenever you need it. 

The moment you contact a Witco-Continental 

representative, a “Unified Control” system goes 

ihe, to work for you. Your requests are channeled 

y through one integrated world organization to 
3 give you the product or service you need... 

» backed up by advanced research and production 

facilities...in the shortest possible time. 

Witco-Continental has expanded its capacity by 

fifty per cent—further assurance of getting the 

carbon black you want when you want it. 

a 

QP sorrel Cane oerrnere ws 4848 Guiton, Houston 27, Texas 

and Montreal, Canada * London and Manchester, England + Glasgow, Scotland * Rotterdam, The Netherlands + Paris, France 
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Solvent 

Shipment 

Late 

Again? 

Time To Switch To Skellysolve! 

Late solvent shipments can be costly as well as annoying. But there’s an easy way 

to put an end to the problem. Just switch to Skellysolve. When you do, you can 

count on getting the kind of dependable delivery you want. Here’s why: 

First, there’s no time lost waiting for your order to go “through channels.” Your 

order is phoned direct to the plant. Chances are your shipment will be on its way 

the next day. (Nine out of ten orders for Skellysolve are!) And here’s another 

important advantage . 

Contaminated solvent is no problem when you order Skellysolve. That’s because 

Skellysolve is carefully checked during production and before shipment. And all 

tank cars are inspected before loading. 

The next step is up to you! It’s an easy one. Call LOgan 1-3575, Kansas City, 

Missouri. Ask for Les Weber. We'll bet a grandfather’s clock against a dollar 

watch you'll never have solvent problems again. 

Skellysolve for Rubber and Related Industries , / 
SKELLYSOLVE-B. For making quick- of Skellysolve-C is desired. Closed cup 

F. setting cements for the shoe, tape, con- 
tainer, tire and other industries. Quick- 
drying, with no foreign taste or odor, 
in dried compound. Closed cup flash 
point about —25° F. 

SKELLYSOLVE-C. For making quick- 
setting cements with a somewhat 
slower drying rate than those com- 
pounded with Skellysolve- B. Closed cup 
flash point about 13° F. 

SKELLYSOLVE-H. For general use in 
manufacturing operations and cements, 
where faster evaporation rate than that 

flash point about —16° 

SKELLYSOLVE-L. For general manufac- 
turing operations where a medium 
evaporation rate is ua Closed 
cup flash point about 12° F. 

SKELLYSOLVE-R. For general use in tire 
building and a variety of other manu- 
facturing operations and cements. Re- 
duces evaporation losses. Medium quick 
final dry. Lessens bloating and skin- 
ning tendency. Closed cup flash point 
about —25° F 

Ask about our 
Skelly Petroleum Insoluble Grease 

Skellysolve 
SKELLY OIL COMPANY 

Marketing Headquarters 

Kansas City 41, Missouri 
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¢ Heat and Butyl Rubber Processing. The influence 
of heat treatment on butyl rubber processing has 
been investigated by C. Gangloff who reports in a 
French publication that when butyl rubber, com- 
pounded with reinforcing carbon blacks, is submit- 
ted to heat treatments aimed at improving certain 
properties in vulcanizates, processing characteristics 
are influenced too. The action of two promoters— 
paradinitrosobenzene and N-methyl-N-nitroso-para- 
nitrosoaniline—on compounds reinforced with MPC, 
FEF and FT blacks, is studied for varying treatment 
conditions (temperature and time). Processing char- 
acteristics were noted through viscosity and scorch 
time measurements. 

This study shows that special characteristics re- 
sult from the use of paranitrosobenzene. Both pro- 
moters, when adequately used, will improve proc- 
essing properties and give cures with considerably 
improved modulus rates. 

¢ Semi-Paste Rubber in Tubes as an Export Item. 
The hardware trade is booming in many countries, 
judging from the numerous requests which our Com- 
mercial Attachés have received from many nations 
all over the world. The Bureau of Foreign Com- 
merce of the U.S. Department of Commerce has 
recently published an elaborate list entitled ‘Possi- 
bilities for Expanded or New U.S. Export Markets.” 
Such countries as Argentina, Australia, Burma, Italy, 
Korea, Mexico, Kuwait, New Zealand, Norway, 
Saudi Arabia, Switzerland, Trinidad and Uganda, 
have expressed great interest in hardware items. 

Rubber in semi-paste form in tubes is already a 
standard item in American hardware stores, and 
right now there are opportunities to export it to 
many countries. This material simplifies many repair 
and maintenance jobs. Originally it was developed 
for use in industrial plants, but it is now available 
in handy four-ounce tubes which sell for less than $1. 

The New York Times, on December 25th, pub- 

BER AGE JANUARY, 1961 

lished an article on the applications of these adhe- 
sives. It is pointed out that because they stick to 
almost anything (as long as the surface is clean and 
dry) these semi-paste rubber compounds can be used 
for such widely diverse jobs as: sealing leaks in 
pipes, caulking cracks or seams around roofs and 
vent pipes, repairing splits or cracks in garden hose, 
stopping leaks in boats, caulking around auto wind- 
shields and caulking of exterior windows and doors. 
They can also be used for sealing joints and around 
bathtubs and sinks, as well as for the resetting of 
loose wall tiles and the filling of fine cracks in mas- 
onry or brick work. 

When a gasket is needed to assure an airtight or 
watertight joint on pumps and similar equipment, 
these rubber compounds enable the home handy- 
man to easily form his own by simply squeezing 
concentric circles of the compound onto parts. The 
material can also be used for sealing leaky joints on 
home appliances, such as washing machines, water 
pumps, and dishwashers. Layers can be built up to 
replace worn sections on rubber door gaskets or worn 
belts. 

Since the dried compound has electrical insulating 
characteristics, a coating can be used to patch worn 
spots on electric wires or cables, to waterproof auto- 
mobile and power mower ignition systems, and to 
provide an insulating cover on exposed terminals 
of electrical plugs and similar connective devices. 
This mending material is ideal for repairing of rips 
or tears in canvas tarpaulins, tents and outdoor fur- 
niture, because the rubber dries to a permanently 
flexible film, and because it will bond to almost any 
material (leather, plastic, fabric, rubber, metal, 
wood, etc.). 

An attractively designed tube which bears sugges- 
tions for applications along the lines mentioned 
above, would certainly be an excellent item in every 
hardware store in many parts of the world. Direc- 
tions would also have to be printed in the native 
language and the use of a few illustrations would 
certainly stimulate sales. 

e Why Are Our Exports Lagging? When recently 

addressing the Boston Conference on Distribution, 
the Assistant Secretary of Commerce for Interna- 
tional Affairs, Bradley Fisk, pointed out that out of 
280,000 manufacturing concerns, only a _ mere 
12,000 are directly participating in exports, although 
very great opportunities in foreign markets are cur- 
rently available to United States business. 

Besides utilizing the opportunities which present 
themselves all over the world, we also have to im- 
prove the quality of our business performance 
abroad. The many reports which have been received 
read like a catalogue of deficiencies. The complaints 
range all the way from indifference to, and neglect 
of, export business at the highest policy level in 
many U.S. companies, to mishandling or ignoring 
details of foreign correspondence and export ship- 
ping. Some of the leading points are: 

(1) Lack of sales promotion effort, especially by 
U.S. representatives; that is, an outright absence of 



On The Continent (cont'd) 

the direct selling efforts which are normal in domes- 
tic business. 

(2) Backwardness and inefficiency of foreign 
distributive arrangements; failure to quote delivered 
prices. 

(3) Failure to arrange realistic terms of credit; 
failure to adapt U.S. products in design and price 
to foreign markets. 

(4) Deficiency of market research to discover 
both the nature and extent of foreign market oppor- 
tunities. 

(5) Inadequacy of technical information on com- 
plicated equipment; deficiency of servicing arrange- 
ments. 

In contrast with all or many of these criticisms, 
there are numerous examples of good U.S. business 
performances in export business. An_ increasing 
number of companies are aggressively seeking export 
sales and are doing so intelligently with good basic 
market research, distribution and sales promotion, 
product design and pricing, credit and service facili- 
ties. If other business performance could be brought 
up near that of the best, much of our export prob- 
lem would be solved. We must remember that indus- 
try is a customer-satisfying process, not just a goods- 
producing process. 

e Show Your Products at the U.S. Overseas Trade 
Exhibitions. The office of International Trade Fairs 
of the U.S. Department of Commerce has just pub- 
lished the list of official U.S. Trade Exhibitions over- 
seas. Twelve exhibitions are so far listed, to be held 
in 1961. Participation in these trade fairs is an 
excellent, inexpensive way to establish contact with 
a number of countries and to open up new markets. 
Trade Fairs will be staged in Colombo, Ceylon 
(January 21 to February 19); in Cairo, Egypt (March 
21 to April 21); in Tokyo, Japan (April 17 to 
May 7); Turin, Italy (May 1 to October 31); Hel- 
sinki, Finland (May 26 to June 11); South America, 
location to be announced later (May or June); 
Poznan, Poland (June 11 to 25); Zagreb, Yugo- 
slavia (September 9 to 24); Berlin, Germany (Sep- 
tember 16 to October 1); Lima, Peru (October 12 
to 29); Tunis, Tunisia (October 13 to 29); Accra, 
Ghana (November); New Delhi, India (November 
14, 1961 to January 1, 1962). 

Additional information can be obtained either 
from the U.S. Department of Commerce, Washing- 
ton 25, D.C., or from any one of the 33 field offices 
in every major city of the United States. The New 
York City field office of the U.S. Department of 
Commerce is located in the Empire State Building. 

© German V-Belt Cartel. The seven German V-Belt 
factories have filed an application with the Federal 
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Office of the Administration of Cartels, stipulating 
uniform discounts. If the annual sales amount to 
DM 10,000 ($2,500) a discount of two per cent will 
be granted, which increases gradually up to twelve 
per cent provided that the minimum sales amount to 
DM 300,000 ($75,000). 

The members of the cartel have stipulated that 
these discounts will only be granted to sales which 
have been booked by their member companies. But 
the Federal Cartel Office is of the opinion that now- 
adays all sales—even from outsiders—should be 
liable to the uniform discounts. 

In view of the formation of the European Com- 
mon Market, whereby six nations are trading with 
each other, the Federal Cartel Office is of the opin- 
ion that not only sales of German suppliers, but also 

sales from the other five nations are subject to the 
uniform discounts. These trade discounts will be 
granted by the factories to the wholesalers or prob- 
ably to large retailers; the question arises whether the 
discount of two to twelve per cent will be sufficient 
to cover the cost of doing business. 

* Phoenix Gummiwerke A.-G. This leading rubber 
company in West Germany was able to increase its 
production during 1960. However, increasing com- 
petition of foreign suppliers of tires and rubber shoes 
made it a little harder to maintain the position on 
the German market; in view of the slowing down of 
the German boom, the competition among the Ger- 
man factories has also become keener. In order to 
keep step with the flow of orders, approximately 100 
foreign workmen had to be hired. Up to now prices 
have been stable and have not been increased, al- 
though some of the raw materials went up in price. 
Usually 7.4 per cent of the staff is sick which is a 
very precarious situation because the insurance sys- 
tem can only operate in the black if not more than 
6 per cent of the crew are laid off. 

There is no reason to be worried by the various 
rumors about the automobile industry. Of course, if 
production of compact or small cars drops, the sup- 
plying industries, among them the tire factories, will 
be affected. However, in view of the continued 
market observation such a contingency will not occur 
because management will take steps in time to switch 
production to other items. 

e The Rubber Research Institute of Malaya. This 
organization, established in 1925, was founded to 
conduct research on rubber production. Funds are 
provided by a voluntary tax on exports of rubber 
from Malaya. Contributions are also received from 
other producing territories. The Institute is admin- 
istered by a board consisting of Government nomi- 
nees and representatives from planting organizations. 
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Dr. W. J. Wald, a Neville Senior Scientist, places a rubber 

sample in a plastometer in Neville’s new rubber laboratories. 

Constant research is conducted in the use and application of 

coumarone-indene resins in rubber compounding. 

Your plastometer will show you why Neville C-I° Resins 

are a superior aid in rubber processing 

The unique degree of plasticity derived from the use of 

Neville Coumarone-Indene Resins in rubber brings 

many benefits to your processing. You'll obtain im- 

proved mold flow, better knitting and a thinner flash 
line. Mixing, milling, calendering, and tubing will be 

faster, smoother, and cures will be more uniform. 

But processing aid is not the only advantage gained 

by using Neville C-I Resins. You’ll find marked im- 

provement of tensile strength and elongation in many 

high quality formulations. Moreover, these resins are 

economically priced and may be used effectively to 

lower pound volume cost in highly loaded stocks while 
retaining physicals. They are available in flaked and 

solid form and in a wide range of colors from !% to 16 
Neville. Softening points are from 10° C. to 155° C. 
Use the coupon below to write for further information. 

Resins—Coumarone-Indene, Heat Reactive, Phenol 

Modified Coumarone-Indene, Petroleum, Styrenated, 

Alkylated Phenol * Oils—Shingle Stain, Neutral, Plas- 

ticizing, Rubber Reclaiming * Solvents—2-50-W Hi- 

Flash*, Wire Enamel Thinners, Nevsolv* * High Purity 

Indene. iil 

Neville Chemical Company, Pittsburgh 25, Pa. 

[] Please send information on Neville Coumarone-Indene Resins. 

| ADDRESS NEVILLE 
CITY 



REPORT CARDS rox me won: 
MOST MODERN TIRE CORD PROCESSING INSTALLATION 

Top grades are being assigned to the tire cord produced on the Armstrong Tire 

& Rubber Company's triple-zone rayon/npylon processing line which went into 

2. ; , production sa year ago at Des Moines. 

SUGityianiecarracime malamelce cord consistently hovers within a few tenths of a 

pound around the 31 psi mark, and elongations achieved are exactly those speci- 

fied for maximum tire life. 

These results are attained day in and day out, without the need for time- 

consuming experimentation and adjustment. They are likewise consistent across 

1% 
the whole face of the fabric, with maximum tensile variation of a fraction of 1% 

at any point in the web width. 

| This Litzler designed and constructed line has the best of “attendance” records, 

too. From the time of startup, two wecks after installation completion, the line 

has been running at rated capacity with negligible maintenance. 

For consistent, top results in tire cord processing: for the most productive designs 

in the world... for the most reliable engineering in this spectalized field... consult 

the engineers of the 

C.A.LITZLER CO., Inc. 
SOUND ENGINEERING FOR TOMORROW'S PRODUCTION 

235 BROOKPARK RD. fe G's 30:\ lemme). ile) CABLE “CALITZ” 

EXPORT REPRESENTATIVE: GILLESPIE & CO. OF N. Y., 96 WALL ST., NEW YORK 5, N. Y. 

Benno Schilde Maschinenbau A.G. Soc. Alsacienne de Constructions Mecaniques Mather & Platt, Ltd LICENSED 

Manchester, England FABRICATORS Bod Hersfeld, Germany Paris, France 



‘TETANOX 

the white that’s right 

To give their products outstanding visibility on 

the fairway and at the sales counter, golf-ball 

manufacturers rely, among other things, on an 

unbeatable threesome that includes the right 

compounding ingredients, the right vulcanizing 

conditions and the right TITANOX pigments. 

These white titanium dioxide pigments are 

ideal for whitening and brightening golf balls— 

ge 

ATITAM 
TITANIUM PIGMENT CORPORATION Wee 

LEAD COMPANY SUBSIDIARY 

on 

Wars 

from the raw material used for cover stock to the 

final bright coating applied to the finished ball. 

As it is with golf balls, so it is with a wide 

range of other rubber and plastic products— 

there’s a TITANOX white pigment to do the 

job efficiently. Titanium Pigment Corporation, 

111 Broadway, New York 6, N. Y. In Canada: 

Canadian Titanium Pigments Ltd., Montreal. 

OF NATIONAL 



“KNOW THE COUNTRY LIKE THE PALM OF MY HAND” 

A fine statement and it stood up very 

well until a quiet rubber compounder 

asked: “How well do you really know 

the palm of your hand ?” 

Countryside common sense is the type 

of thinking that demands a pause and 

reexamination of the details to arrive 

at a true perspective. 
j 
7 

In 1961, [United Carbon will provide 

just such a perspective. Watch for our 

new advertisements to begin next month. 

UNITED 

¢ 
UNITED CARBON COMPANY, INC. 
410 PARK AVENUE, NEW YORK 22, N.Y. 

A Subsidiary of United Carbon Company 

AKRON CHICAGO LOS ANGELES 

BOSTON HOUSTON MEMPHIS 

In Canada: CANADIAN INDUSTRIES LIMITED 
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ROYLE 
S TRAINERS 

Royle 4A Strainer 

JOHN ROYLE & SONS 
Pioneered the Continuous Extrusion Process in 1880 

Home Office, V. M. Hovey, J. W. VanRiper, SHerwood 2-8262. Akron, Ohio, J. C. Clinefelter Co., 

Blackstone 3-9222. Downey, Cal., H. M. Royal, Inc., TOpaz 1-0371. London, England, James Day 

(Machinery) Ltd., Hyde Park 2430-0456. Tokyo, Japan, Okura Trading Company, Ltd., (56) 2130-2149. 

Write today r complete Royle Strainer information 
There is no obligation your part. 

Paterson, N. J. 

John Royle & Sons, 4 Essex Street, Paterson 3, N. J. 

Please, send me full information 
about Royle Strainers. 

Name 

Company___——SESEE 

Street 

City 



Naugatuck DELAC-S PRILLS 

New Free-Flowing, Non-Clogging DELAC-S PRILLS 

DESIGNED FOR AUTOMATION 
Naugatuck DELAC®-s accelerator is now available in conven- 

ient new Prills...small spherical particles about the size of 

buckshot.* New DELAC-S PRILLS, besides providing all the 

advantages of DELAC-S, offer important new processing 

features. 

DELAC-S PRILLS: 

®@ Are free-flowing, non-dusting...especially suited for 

automatic weighing and other automated equipment 

® Are non-clogging, non-bridging...eliminate problems 

incurred with powdered accelerators 

@ Give fast cure at vulcanizing temperatures 

@ Allow fast, efficient processing without scorching or pre- 

cure 

@ Are highly stable 

For further information on how new DELAC-S PRILLS can 

increase your processing speed and efficiency, see your 

Naugatuck representative or write: 

*Chemical dictionary definition 

Naugatuck Chemical 
=e ° R Elm Street 

Division of United States Rubber Company Neugatuck, Connecticut 

Rubber Chemicals - Synthetic Rubber - Plastics - Agricultural Chemicals - Reclaimed Rubber - Latices - CANADA: Naugatuck Chemicals Division, Dominion Rubber Co., Ltd., Elmira, Ontario - CABLE: Rubexport, N.Y. 



An editorial appraisal of the rubber industry 

and comments by industry leaders written 

expressly for the readers of RUBBER AGE 

REVIEW & PREVIEW 
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THE GENERAL ECONOMY Gross National Product—lIt is generally agreed by 
most economists that the gross national product will 
rise in 1961, probably to about $510 billion, or 
about $10 billion more than in 1960. This, in itself, 
is not too remarkable a fact when we consider that 
even in the “recession” years of 1957 and 1958 the 
GNP showed successive increases. 

What enters into this consideration, however, are 
the estimates that employment and personal income 
will reach new highs in 1961. There are also indica- 

halt tions that consumer spending will rise moderately. 
¢ A gross national product of $510 billion. The Federal Government has already taken several 

actions to help redress the deficit in the balance of 
payments of the United States and there is every 

¢ High employment and unemployment. reason to believe that it will continue to make every 

Higher personal incomes. effort to narrow the gap where this deficit is con- 
cerned by promoting and encouraging exports. This, 

Reasonably higher consumer spending. despite the fact that exports of merchandise in the 

; ; third quarter of 1960 exceeded im: by an annual 
A, slight domntute in copetel spamting. rate a some $5 billion, nearly $1 billion higher than 
Industrial production to edge upward. in the preceding quarters. 

We expect for 1961: 

e An increase in Federal spending. 



WORLD SYNTHETIC 
CAPACITY AND DEMAND 
MILLION LONG TONS 

5 “6 

TIMETININE 1962-1965. «1970 

Federal Spending—It seems reasonable to expect 
that if the current unemployment trend continues the 
government will take measures through public works 
or some other means to alleviate the situation. We 
can also reasonably expect greater outlays for na- 
tional defense. We also must not overlook the 
continuing increase in expenditures by local and 
state governments. Many knowledgeable persons be- 

lieve that by the end of the 1960’s the state and 
local governments will be spending more annually 

than the Federal Government. 

Employment—A paradoxical situation exists here. 
It is generally believed that employment will be at 
high levels throughout most of 1961. True, there 
may be some fluctuation, but the general outlook is 
good. On the other hand, rising population and 
increasing automation mean increasing unemploy- 
ment. At the moment, unemployment is hovering at 
a 5 million level. We are of the opinion that un- 
employment during 1961 will average some 6 per 

cent of the total labor force. 

Personal Income—In consideration of relatively high 
employment expected in 1961 and somewhat higher 
wage rates, we expect that personal income in 1961 
will top the estimated $404 billion in 1960 by close 
to $5 billion. It must also be recognized that taxes 
will keep pace with income. The consumer is not 
likely to get any tax relief, either federal or local, 
in 1961. Disposable income, placed at $354 billion 
in 1960, may increase to close to $360 billion in 

1961. 
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Consumer Spending—lIn general, consumer spend- 
ing in 1961 is expected to rise moderately, keep- 
ing pace with income. What must be recognized 
is the fact that personal debt is becoming a more 
potent factor with each passing year in that it puts 
a limitation on that which an individual consumer 
may spend in a given period. Consumer debt will 
continue to rise in 1961. As a result, consumer 
spending on durable goods will likely suffer. 

Capital Spending—Although plant and equipment 
expenditures for the year 1960 will total approxi- 
mately $36 billion, 10 per cent above 1959, a down- 
turn in such expenditures is expected in 1961. Cap- 
ital spending by manufacturers will probably drop 
from the $15 billion in 1960 to approximately $13 
billion in 1961. Although the over-all total will 
drop, industry expects to boost its spending for new 
facilities overseas by about 6 per cent. 

Since the profit squeeze which has been evidert 
for the past two years will continue into 1961, major 
emphasis will be placed on cost control at the 
operating level. This means that management must 
make new efforts to operate present facilities more 
efficiently rather than invest in new plants. All cost 
elements will have to be constantly examined and 
labor costs will prove no exception. 

American capital investments in foreign countries 
have sustained a large-scale growth in recent years. 
The total value of direct investments abroad now 
aggregates over $30 billion. A probable total of $2 
billion was invested in 1960. Capital spending by 
U.S. companies in foreign countries accounted for 
almost 9 per cent of total plant and equipment out- 
lays in the 1957-59 period. Over 40 per cent of 
the total foreign outlays in 1960 were in Europe, 
with expenditures rising sharply in Common Market 
countries. 

The United States invested approximately $400 
million in Canada during 1960, about the same as 
in 1959. In Latin America, plant and equipment 
outlays of $234 million by U.S. manufacturers in 
1960 continued the upward trend set in 1957. In 
other areas of the world, expansion of facilities by 
U.S. companies has been concentrated primarily in 
the industrialized countries of Australia, Japan and 
the Union of South Africa. There have been modest 
expenditures in India and the Philippine Republic. 

The general economic situation and the current 
political facts of life may tend to curb continued 
expansion of overseas investment. However, eco- 
nomic pressures in this country are strong. In bal- 
ance, we may expect a continuation of overseas 
capital investments, but at a slightly slower rate. 

Industrial Production—The Federal Reserve Board 
Index of Industrial Production has been set at 110 
for 1960 (1957 = 100), and we expect a moderate 
increase to perhaps 112 in 1962. The deteriorating 
international situation may force the Federal Govern- 
ment to bolster the economy through one method 
or another. In addition, we come back to this matter 
of “profitless prosperity” in that rising production 
will take place despite expected drop in profits. 
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Conclusion—In essence, we foresee that 1961 will 
be only “slightly better” than 1960 in most cate- 
gories. American business is now operating in an 
atmosphere in which many decisions have been 

taken out of its hands. The international situation, 
for one, is forcing the Federal Government to exer- 
cise greater and greater control over all spheres of 
human activity and the business world is no excep- 
tion. Under these circumstances it may almost be 
said that the sphere of independent action for busi- 
ness has been severely circumscribed. 

We have often heard it said that in the field of 
international politics the government has _ been 
“reacting” rather than “acting”. Business has now 
been placed in this position. More often than not, 
these days, the motivating influences are govern- 
mental actions rather than economic conditions. 
Business will have a narrow path to tread in 1961, 
but the indications at this point are that it will 
successfully (if not triumphantly) travel its route. 
The question which must now be asked is: Is 
“slightly better” good enough? 

THE RUBBER INDUSTRY 

> The rubber industry in 1960 experienced dis- 
appointments in both over-all consumption of new 
rubber and in profit on sales. Consumption of 
approximately 1,555,000 long tons of new rubber 
was some 75,000 long tons below the previous year, 
while the per cent of profit on sales dropped slightly 
from 4.0 per cent in 1959 to approximately 3.9 per 
cent in 1960. Of the 1960 consumption, synthetic 
rubber accounted for 69 per cent. 

U.S. LONG RANGE TRENDS 
MILLION LONG TONS 
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Total consumption of new rubber in 1961 will 
probably reach 1,600,000 long tons, with synthetic 
rubber accounting for 1,150,000 long tons and 
natural rubber for 450,000 long tons. If these figures 
prove accurate, synthetic rubber will capture approx- 
imately 71 per cent of the new rubber market in 
the United States in 1961. 

As for world rubber consumption, this is expected 
to be at or near 3,800,000 long tons in 1961, exclu- 
sive of Soviet Bloc figures. Of this total, some 37 
per cent will be synthetic rubber. It is generally 
agreed that the high cost of natural rubber through- 
out 1960 has forced a new turn to synthetic, not 
only in the United States, but throughout the world. 

Particular emphasis is being placed on the newer 
natural-synthetics. Brought into commercial pro- 
duction during 1960, the capacity for producing 
these “stereo” rubbers in the United States alone is 
expected to grow to 375,000 long tons annually by 
1965. Productive capacity abroad, outside the 
Soviet Union, should reach 180,000 long tons by 
that time. 

Many industry figures are agreed that the market 
that these tonnages represent would have gone to 
natural rubber if the newer synthetics had not made 
an appearance. The United States in recént years 
has been consuming about 25 per cent of the total 
world supply of natural rubber. As a result, vary- 
ing requirements in this country have played a 
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major role in the world supply-demand and market 
price structure. 

The question most often asked revolves around 
the probable price of natural under these new 
conditions. Will the advent of the _natural- 
synthetics force the price of natural down? Many 
economists have concluded that while the new 

synthetics will prevent rapid rises in the price of 
natural, they will not depress world prices. This is 
primarily due to the fact that world supply of natural 
is still short of world demand, and likely will con- 
tinue to be in short supply for the next few years 
at least. 

The potential producers of the stereo rubbers are 
aiming their sights at the biggest natural rubber 
market—tires. It is estimated that close to 400,000 
long tons of natural rubber went into this segment 
in 1960. Styrene-butadiene rubber, even at a lower 
price, has not been able to pose a serious challenge 
to natural because of performance requirements. On 
the other hand, truck tires made with 50 per cent 
polybutadiene and 50 per cent natural rubber have 
proved superior to natural rubber tires as far as 
dissipating heat is concerned. Polyisoprene has 
proven equal, and in some cases superior, to natural 
rubber. 

We may reasonably conclude, then, that the new 
natural-synthetic rubbers will present more of a 
problem to natural than to the older types of syn- 
thetic. True, there is now an over-capacity for 
styrene rubber, but this is not reckoned to be too 
serious a problem. 

The natural rubber producers turned out 2,006,- 
000 long tons during 1960, and it is expected that 
this figure will show a small increase during 1961. 
By 1970, it is estimated that 2,810,000 long tons of 

630 

natural rubber will be produced. In truth, this will 
be a different natural rubber—it will be high-yield- 
ing, low-production cost rubber, if the best expec- 

tations of the producers come to fruition. 

The matter of price, always of major significance, 
is likely to take on an even increased importance in 
the coming year. During 1960 the price of natural 
rubber swung in an even wider orbit than has been 
evident in the past several years, reaching a post- 
Korean war high of 47¢ per pound. In recent weeks 
it has swung sharply in the other direction and is 
currently around the 30¢ level. 

That the producers of polyisoprene rubber intend 
to keep this material competitive with the natural 
product is indicated by its own price history. Orig- 
inally introduced in late 1959 at 30¢ per pound, it 
was raised to 35¢ per pound, subsequently reduced 
to 32¢ per pound, and is currently selling at 27¢ 
per pound. As facilities for the production of the 
synthetic-naturals come into being, the impact upon 
natural rubber will be most definite. Earlier we 
ventured the opinion that for the short term the 
synthetic-naturals will not too greatly affect the 

price of the natural product. 

What will affect the price of natural is the fact 
that the commodity has reached an “all or nothing” 
state. Within the next decade natural will either 
compete successfully with its synthetic counterparts, 
or it will cease to be a serious factor in the United 
States and, before too long, in the world. 

In 1960, about 350,000 long tons of synthetic 
rubber were exported from the United States, and 
this was considerably higher than expected by many 
at this time last year. Foreign capacity to produce 
synthetic rubber has been on the increase during 
1960, and it is reasonable to expect, barring un- 
foreseen circumstances, that this figure will fall in 
1961. A reasonable forecast would call for the ex- 
port of 300,000 long tons of synthetic rubber from 
the United States in 1961. 

Imports of finished rubber products are becoming 
of increasing concern to rubber goods manufacturers 
in the United States. Rubber footwear imports into 
the United States will set a new all-time record in 
1960. The tide of foreign goods has prevented do- 
mestic producers from expanding their position in 
the expanding home market. 

Rubber sundries manufacturers also have been 
showing concern over the importation of competitive 
goods. The Rubber Manufacturers Association re- 
ports that in rubber gloves alone, 1960 imports are 
likely to be double that for 1959. Domestic rubber 
goods manufacturers are thus caught in a squeeze 
in that they are unable to recover increased costs 
resulting largely from increased wage costs and fringe 

benefits. 

In 1960, the rubber industry spent approximately 
$200 million for plants and equipment, of 
which some $55 million was invested in over- 
seas facilities. Although, as previously indicated, 
a reduction of capital expenditures for all industry 
is anticipated for 1961, there are firm estimates that 
the chemical process industries will run counter to 
this trend, expending some $1.64 billion in 1961, an 
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increase of more than $30 million over 1960. Based RUBBER MANUFACTURERS SALES 
on information gleaned from some of the most im- MILLIONS OF DOLLARS 
portant companies in the rubber field, it is believed 7 
that the rubber industry itself will also run counter 
to the all-industry trend and will increase its expen- 
ditures for plants and equipment over the 1960 figure 
of $200 million with some $66 million going into 
foreign investment. (Note: Latest Department of 
Commerce figures place rubber industry capital 
expenditures in 1960 at $240 million, a 26 per cent 
increase over 1959). 

Actions by the new administration may, of 
course, impede foreign investment or create an at- 
mosphere in which it will be psychologically difficult 
for domestic companies to expand their overseas 
commitments. In balance, however, we do not see 
any decrease in the expenditures planned by domes- 
tic producers in overseas plant and equipment. : 

In total, we are of the opinion that the future for 
the rubber industry is one of continued growth. 
Rubber goods continue to be one of the most essen- 
tial items in our domestic economy. The number 
of automobiles on the road increases each year. Our 
population is growing rapidly. Rubber technology 
continues to make rapid advances. Raw materials 
are in plentiful supply. There may be temporary 
dislocations—but the over-all picture is good. 

1951 1953 1955 1957 1959 

ESTIMATED 

TRANSPORTATION SEGMENT 

WAGE COST PER MAN HOUR 
PRODUCTION EMPLOYEES 
DOLLARS 

> In the last half of 1960, tire production was 
somewhat curtailed and there are some in the indus- 
try who predict that current conditions will extend 
through the first half of 1961. These sources say 
that original equipment tire production will reflect 
the approximate 10 per cent cutback in automobile 
production witnessed in the latter part of 1960. These 
same sources estimate that sales of original equip- 
ment tires in 1961 may even fall short of the 1960 
level. 5 

For all the unhappiness about the second half of : 
1960, the automotive industry enjoyed its second best @ 
year on record. Various estimates have been issued 
with regard to the output of domestic automobiles : 
in 1961, but one outstanding authority has indicated 
that total sales may reach 6,700,000 units, of which 
500,000 will represent imports. Even if 1961 meets, > 
but does not exceed, the 1960 level in the automo- 
bile field, it will still be a pretty good year for 
original equipment tires. Approximately 36,000,000 
original equipment tires were shipped in 1960, as 
compared with 29,782,000 in 1959. 

The replacement tire market continues to exhibit 
very healthy tendencies, with almost 69,000,000 re- ; 
placement passenger tire shipments made in 1960, as 
compared with 66,838,000 in 1959. There is general 1950 1952 1954 1956 

agreement that these shipments will exceed 71,- 
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000,000 units in 1961. Increases in shipments are 
also anticipated for both truck and agricultural tires 
in both the original equipment and replacement 
categories. 

Although there are many economic reasons for 
the continued increase in the sale of replacement 
passenger car tires during 1961, the biggest factor 
actually is the steady growth in the number of cars 
on the road. According to the Department of Com- 
merce, there will be almost 62,000,000 cars on the 
road by the end of 1960. Since the number of cars 
actually junked each year is less than the number of 
new cars produced, the actual number of cars on 
the road can be expected to increase annually for 
some time to come. This indicates that the annual 
increases recorded in replacement tire sales each year 
will continue for many a year to come. 

Compact Car Factor 

It should be noted that compact cars currently 
represent some 30 per cent of car production. Tire 
manufacturers point out that many of these cars 
will soon be coming into the market for replacement 
tires. It is also pointed out that the dollar return 
on each compact car tire sold is somewhat less than 
for a standard size tire. 

The great number of new compact cars, both do- 
mestic and foreign, coming into the market each year 
pose a different set of problems for the tire manu- 
facturer. For one, he is now forced to produce a 

greater variety of sizes than heretofore, and this 
complicates production and the maintenance of 
proper inventories by dealers. 

One tire manufacturer has ventured the opinion 
that if tire prices today reflected the higher cost of 
labor and materials, they would be much higher. It 
is only the over-supply and the pressure on the mar- 
ket that is keeping tire prices as low as they are. 

There may be some increases in tire prices during 
the year, particularly when increased sales begin to 
narrow down inventories. Small price-cost margins 
cut heavily into profits in the third and fourth quar- 
ters of 1960, and replacement tire earnings suffered. 
Here was a situation where passenger car replace- 
ment tire sales established a new record in 1960, 
but reduced profit margins were in evidence. Again 
we return to this matter of a “profitless prosperity.” 

We conclude, however, that 1961 promises mod- 
erate improvements (over-all) in production, sales 
and earnings for the tire industry. We further be- 
lieve that most of the expected improvements will 
come in the second half of the year. 

NON-TRANSPORTATION SEGMENT 

® The Federal Reserve Board Index of Industrial 
Production for the first eight months of 1960, using 
1957 as 100, was 109.0. During the same period, the 
index of rubber consumed in the production of non- 
tire goods was 104.9. This latter figure is the same 
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as the over-all FRB index for all of 1959, for which 
period the index of rubber consumption in non-tire 
items was 112.1. From this, it may be seen that al- 
though non-tire rubber consumption in 1959 
(112.1) was ahead of the FRB over-all index of 
104.9, this segment of the industry lost ground in 
1960 when its index of 104.9 is compared with the 
FRB’s 109.0. In the first eight months of 1960, the 
non-tire group consumption did not hold up as well 
as consumption in tire goods which, at 107.5 for 
the 1960 period, was only about 3 points below its 
performance in 1959. 

Of the 1,555,000 long tons of new rubber con- 
sumed in 1960, we estimate that 63 per cent went to 
the transportation segment. Of the balance, we esti- 
mate that mechanical goods accounted for 12 per 
cent; latex foam products for 5.5 per cent; footwear 
for 5 per cent; wire and cable for 1.5 per cent, and 
miscellaneous for 13 per cent. 

When we apply our percentages to the quantities 
of new rubber consumed in 1959 and 1960, we find 
that footwear, wire and cable and latex products 
seem to have suffered in 1960. As for footwear, no 
elaboration is needed here. The impact of foreign 
imports continues to be felt. At this point, 1961 does 
not seem to hold much hope for this part of the 
market. The only thing that could pull footwear out 
of the doldrums would be governmental action and 
extreme winter weather conditions. Even govern- 
mental action might be a temporary expedient. 

The wire and cable segment continues to lose 
ground to plastics. It should be pointed out, how- 
ever, that the plastics which are making significant 
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inroads are rubberlike plastics, and while some types 
of elastomers have had serious declines, the balance 
is not too bad. 

We come now to the matter of latex foam prod- 
ucts. Certainly, it is no secret to the industry that 
latex foam products have not been doing as well in 
1960 as they did in 1959. Two major reasons are 
advanced for this: (1) The high price for natural 
rubber latex which existed all during 1960, and (2) 
the inroads made by urethane and plastic foams. 

It is difficult to determine which of these points 
are the more important since, in a sense, they are 
somewhat inter-related. While the urethane and 
plastic foams have made definite technological ad- 
vances in the past few years, they still have not cap- 
tured the large part of the market represented by 
the bedding field, namely, mattresses and pillows. 
They have made considerable headway in furniture 
and automotive cushioning. Despite the price com- 
petition which was prevalent throughout 1960, latex 
foam products just about held their own from a con- 
sumption standpoint, but fared rather badly from the 
profit angle. The high cost of natural latex which 
prevailed for most of the year contributed substan- 
tially to the profit drop. 

The vagaries of price contributed to the decision 
of at least one major foam rubber manufacturer to 
abandon production of this commodity to concen- 
trate on urethane foam. We continue to feel that 
price is the problem. Let the price of latex come 
down, and latex foam rubber will do well. There is, 
it seems to us, room in the marketplace for both 
latex foam rubber and for urethane and plastic 

foams. 



This we present as a short-term proposition only. 
U.S. TIRE SHIPMENTS In future years, urethane and plastic foams may 
REPLACEMENT make those technological advances which will make 
MILLION them competitive with all types of latex foam rubber 

from the standpoint of both quality and price. Dit- 
ferent factors will then be at work and we shall 
then have to draw different conclusions. 

In balance, we see continued prosperity for the 
non-transportation segment. While the general pro- 

duction and sales of industrial rubber goods declined 
somewhat during the past year, we believe this to be 
a reflection of the general state of the economy. As 
1961 picks up, so will industrial rubber goods. As 
a matter of fact, even during 1960, conveyor belting 
is reported to have bucked the trend and activity tor 
this product increased over the previous year. 

Rubber sundries present somewhat of a problem 
and imports are beginning to make themselves felt. 
In this category, however, we estimate that there 
will be no serious dislocation in production and sales 

during 1961. 
While footwear is off, heels and soles have been 

doing relatively well and should continue to do so 
throughout 1961. Adhesives are doing very well and 
should make new strides in 1961. 

What bothers the non-transportation segment of 
the rubber industry bothers the entire rubber indus- 
try. Higher wages and fringe benefits without com- 
mensurate increases in production efficiency, foreign 

i imports, and the general lackluster economy. 
1953 1955 1957 1959 Of all segments of the rubber industry, the non- 

ESTIMATED transportation segment, by reason of its diversity of 
products, is least subject to monthly or even daily 
fluctuation. This segment of the industry holds per- 

U.S. TIRE SHIPMENTS haps the greatest promise in 1961. 

ORIGINAL Conclusion 
MILLION 

We conclude that the rubber industry, as a whole, 
will experience a satisfactory year in 1961. There 

a are certain tangible assets on our side. The fact 
that most rubber companies are well-managed, mod- 

a ern and receptive to current tides and change. The 
fact that the rubber industry has an excellent labor- 
management record. It is estimated that rubber in- 
dustry sales in 1960 totaled some $6.2 billion. For 
1961, we foresee an increase to $6.5 billion. The 

future is secure. 
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Editor 
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Statements from 

the industry 

J. W. Keener 

World rubber consumption, exclusive of Iron Curtain syn- 

thetic rubber, should reach a new high of 3,800,000 long 

tons in 1961, an increase of one per cent above this year's 

record. United States consumption will be around 1,555,000 

long tons, about the same as in 1960. The rest of the world 

will use approximately 1,800,000 long tons, an increase of 

three per cent over 1960. Iron Curtain natural rubber im- 

ports account for the remainder of the 3,800,000 long ton 

world estimate 

Synthetic rubber is expected to continue to capture a bigger 

share of the total rubber market, reaching 71 per cent in the 

United States and more than 37 per cent in the rest of the 

Free World. Total business activity will continue near current 

levels through the first half of 1961, but is expected to swing 

upward in the second half. The gross national product is 

expected to reach an all-time high of $513 billion, $9 billion 

above 1960. 

Domestic sales of passenger car tires for replacement pur- 

poses are again expected to set a record of 72 million units, 

compared with about 69 million units in 1960 and 66.7 mil- 

lion in 1959. The number of cars and trucks on the road 

continues to increase each year. Even though some of these 

are compact cars, which have smaller tires, the over-all gain 

in the number of vehicles will keep rubber consumption high. 

To supply growing markets around the world, B. F. Good- 

rich has been building new plants and expanding existing 

facilities on five continents during 1960. These include new 

tire plants in Melbourne, Australia; Campinas, Brazil; Kitch- 

ener, Ontario; Teheran, Iran; expanded facilities at Miami, 

Oklahoma, and a large plant now under construction in 

Indiana. 

B. F. Goodrich Chemical Company, a division, announced 

construction plans for plants to produce Geon vinyl resin 

near Bogota, Colombia; Melbourne, Australia; and Long 

Beach, California. This division also announced facilities for 
production of chemicals in Argentina and a substantial ex- 

pansion of its synthetic rubber producing facilities at Arnhem, 

The Netherlands. Construction of our sixth U. S. tire manu- 

facturing plant is proceeding on schedule at Ft. Wayne with 

completion scheduled for the third quarter of 1961. A sub- 

stantial expansion, which will include facilities for produc- 

tion of white sidewall tires, is under way at our Miami, Okla- 

homa, plant. B. F. Goodrich Canada Ltd., recently announced 

plans for a major tire plant to be erected in Kitchener, On- 

tario. 

Our international division, International B. F. Goodrich 
Company, dedicated two new tire plants on opposite sides 

of the globe on the same day, March 22. One is owned by 

B. F. Goodrich Australia, Pty. Ltd., a subsidiary in which 

B. F. Goodrich is in partnership with Ampol Petroleum, 

Ltd., a major Australian oil company. The other is owned 

by B. F. Goodrich do Brasil, a subsidiary. Construction is 
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proceeding on a tire and tube plant for our subsidiary, B. F. 

Goodrich Iran, S.A., in Teheran, Iran. It will be the first 
plant of its kind in that country. 

An expansion to increase production of rocket motors has 
been announced for our Rialto, California, plant; new major 

distribution centers are being established for the Salt Lake 
City and St. Louis areas, and a new retread plant is being 

built near St. Louis. Other major distribution centers and tire 

retread plants were built at San Francisco and Salt Lake City 

recently. Our B. F. Goodrich Chemical division recently be- 

gan production of vinyl resins and compounds at its new 

plant in Long Beach, California. 

A: We. F COVIEV 
4 

President, B. F. Goodrich Co., Akron, Ohio 

Ross R. Ormsby 

On the surface, 1960 might appear to be a year of con- 

tradiction for the rubber industry in the United States. Manu- 

facturers scored a number of impressive new records in a 

period when over-all new rubber consumption showed a 

slight decline from the record levels of 1959. Tire industry 
profits on sales and investment declined in most instances 

during the first half, a trend that appeared likely to continue 

through December, despite shipments of an estimated 123,- 

180,000 passenger, truck-bus and farm tires in 1960, a truly 

impressive new record. The profit squeeze was due in large 

measure, of course, to increased material costs and further 

increases in wages and in the cost of employee fringe benefits, 

as well as to intensified competition. In addition increased 

imports of certain non-tire rubber products from producers 

in low-wage countries abroad were a factor. 

But, while the picture for 1960 has not been one of clear 

cut blacks and whites, we can find many areas where new 

records underscored the promise of a continued high level 

of activity in 1961. 
What were some of those records? U. S. production of 

1,450,000 1.t. of synthetic rubber: U. S. consumption of 

1,077,000 1.t. of synthetic rubber; U. S. exports of 350,000 
lt. of synthetic rubber; shipments of a record 68,500,000 

passenger replacement tires. Again it should be noted that 

in the non-tire field, production of rubber products, though 

down slightly from 1959, continued to run_ substantially 

above the Federal Reserve Board Index of Total Industrial 
Production. Against the 1947-1949 base of 100, these seg- 

ments of the rubber industry showed a production index of 

179.2 as against the FRB figure for all production of 165.4 

The production of these groups comprises industrial rubber 

products, belt and hose, packing, rubber footwear, flooring, 

rubber sundries, heels and soles, adhesives and molded and 

extruded goods of all types. 

Against these background facts, we believe that the indus- 

try will do as well in 1961, if not somewhat better in certain 

areas of its widely diversified activities. 

Ross RC vnsby 

Rubber Manufacturers Association, Inc., New President, 

York, N.Y. 



George R. Vila 

United States Rubber Co. will spend more than 53 million 

dollars in 1961 to intensify its research and development, and 

to modernize and expand its manufacturing and distribution 

facilities both here and abroad. Of the total, about 30 mil- 

lion dollars will be spent for modernization and expansion 

an increase of 20 per cent compared with 1960. 
Particular emphasis will be placed on quality control 

through automation of our tire production systems and im- 

proving the nationwide distribution of our tires. The com- 

pany is now in a five year program which calls for the con- 

struction of more than 200 ‘tire shopping centers’ by 1965. 

Approximately 40 new company stores are scheduled for 

construction in 1961 bringing the total number in operation 

to 80 by the end of the year. They will supplement our net- 

work of nearly 5,000 independent tire dealers. 

We are also planning to expand our productton capacity 

for synthetic rubbers, plastics, chemicals and synthetic fibers 

which offer attractive profit potential for the company. This 

will be particularly true in foreign countries, where we are 

growing rapidly. U. S. Rubber expects to spend about 23 

million dollars for research and development. A major por- 

tion of this research investment will be in the development 

of new manufacturing processes, new fibers and more versatile 

rubbers and plastics. 
Sales in 1960 will be about 970 million dollars with earn- 

ings approximating $4.50 a share of common stock after 

deducting 37 cents a share for the company’s Cuban invest- 

ments. The 37 cents a share is after allowances for tax de- 
ductions and reserves of prior years. U. S. Rubber’s two 

manufacturing plants and other facilities in Cuba were in- 

tervened by the Castro regime in September. U. S. Rubber 

expects sales in 1961 to be at about the same level as 1960, 

although an early business upturn would force a revision of 

the estimate. 

In addition to U. S. Rubber’s expansion plans for 1961, 

we note the company’s interest, with the Borden Co., in con- 

struction of a 50 million dollar complex of chemical plants 

to convert hydrocarbons into plastics and other chemical 

products. The jointly-owned company, called Monochem, 

Inc., will build an acetylene plant and a vinyl monomer plant 

at Geismar, La. as a first step. Scheduled for completion in 

1962, these units will cost more than 20 million dollars. 

The company’s Naugatuck Chemical division expects to 

increase its plastics sales from 5 to 10 per cent in the coming 

year. We expect that the average automobile in 1961 will 

use 30 pounds of plastics and this figure could double by 

1965. U. S. Rubber has been in the vanguard of this trend 

with its vinyl materials and products and its tough rubber- 

plastic blends. 

The company will increase its production of filament- 

wound cases for rockets, rocket motor insulators and rocket 

propellant binders, he said. A most promising consumer prod- 

uct is Vyrene, a new polyurethane thread, which will set 

new styles in both men’s and women’s fashions. An intensive 

world-wide expansion and promotion for this product is 

planned for next year. 

U. S. Rubber and Witco Chemical Co., Inc. have formed 

a new company called Sto-Chem Ltd. to construct a 

$2,500,000 plant for the manufacture of synthetic rubber latex 

in England. The plant will have a capacity of more than 

8,000,000 pounds of latex annually and is expected to go into 
operation in the fall of 1961. 

For the rubber industry as a whole, sales for 1961 will 

probably be $6,200,000.000, substantially unchanged from the 

1960 level, assuming the present recessionary tendencies have 
run their course by mid-year. 

As for tires in 1961, we anticipate that the industry will 

sell approximately 127 million units of all types. Replace- 

ment tire sales should continue a healthy upward trend. The 
industry sold 69 million replacement passenger tires in 1960 

and should sell a record 71 million in 1961. Truck and bus 
tires, both original equipment and replacement, should reach 

14,600,000 in 1961, compared with 14,500,000 in 1960. 

Domestic consumption of rubber is expected to reach 

1,600,000 long tons in the coming year, an increase of 2'4 

per cent over 1960. Of this tonnage, 72 per cent will be syn- 

thetic, and 28 per cent natural rubber. The domestic rubber 

forecast included for the first time “substantial” quantities 

of the stereo-regular rubbers such as polybutadiene and poly- 

isoprene—man-made equivalents of natural rubber that U. S. 

Rubber introduced in its truck tire manufacture two years 
ago. 

The United States is still an enormous consumer of the 

world-wide supply of rubber, accounting for two-fifths of the 

total of four million long tons. Some 1,900,000 long tons 

will be used by the rest of the Free World in 1961, and ap- 

proximately 400,000 long tons will be imported into the Soviet 
bloc. 

(LZ ) I fa 
George BR. Vela 

President, U. 8. Rubber Co., New York, N. Y. 
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Henry L. Dixon 

The year 1960 has been both disappointing and good for 

the reclaiming industry. It has been disappointing because 

all of our forecasts indicated a much greater consumption 

than we had. It has been good because there were approxi- 

mately 280,000 long tons consumed. This is better than av- 

erage reviewing the last 20 years. Based on 1,560,000 long 

ton consumption of new rubber, reclaim usage was approxi- 

mately 17.9 per cent. 

When we look at 1961 we see another total year about like 

1960. In 1960, 152,000 long tons were consumed in the first 

half. However, in 1961 the large consumption should come 

in the last half of the year. 

The year 1961 is being forecast as a year of hard sell and 

low profits. I believe that this provides the reclaiming industry 

with an opportunity to make some gains in the rubber indus- 

try. During the last 20 years there have been many new and 

glamorous rubber polymers produced for the rubber industry. 

There has been a clamor by both new and experienced com- 

pounders to use these polymers in the production of rubber 

products. As a result the art of compounding with reclaimed 

rubber has been pushed aside. The reasons that reclaim sold 

for 4%4c per pound with crude rubber at 3-4/10c per pound in 

1933 have been forgotten. 1961 should be a year to refresh 

those memories and for the rubber industry to start using 

more reclaim. It is up to us in the reclaiming industry to 

promote this. 
We in the reclaiming industry have two great needs. The 

first is as explained above, to better educate the industry in 
the use of reclaim; and second, to modernize and mechanize 

our plants so that the price of reclaim can be more competi- 

tive with other rubber polymers. 

Henry 4 Deven 

President, Rubber Reclaimers Association, Inc., and General 

Manager, Reclaim, B. F. Goodrich Co., Akron, Ohio 
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H. C. Bugbee 

In the 60’s rubber as a commodity enters the era of com- 

petition that has been on the horizon since the stereo rub- 

bers first came into the picture some five or six years ago. 

During the last several years, natural rubber has done very 

well indeed, selling at a good price more rubber than we 

were producing. 

During past years also, we have been putting ourselves in 

a position to keep selling our full production in the future. 

By replanting extensively we have lowered production costs. 

By consistently increasing both our replanting efforts and re- 

search expenditures, we are working towards bringing our 

costs lower still. 

It is estimated that some 3,800,000 tons of all types of new 

rubber will be consumed during 1960. By 1965, industry 

economists forecast consumption of approximately 4,500,000 

tons. Malaya’s natural rubber industry is today concentrat- 

ing on raising production so as to be able to account for its 

share of this over-all growth in demand. 

In 1960, a total of some 2,060,000 tons of Natural Rubber 

was produced by the entire growing industry. By 1960, it 

will be producing some 2,810,000 tons. In 1960, Malaya ac- 

counted for the largest share of the year’s production with 

some 715,000 tons; Malaya’s contribution in 1970 is fore- 

cast at some 1,200,000 tons. 

This will be high-yielding, low-production-cost rubber 

ear-marked from the time it was planted for hard competitive 

selling. As of the end of 1958, 42 per cent of Malaya’s entire 

3% million acres of rubber were already replanted. The re- 

planting program has since been stepped up; the objective is 

to achieve 100 per cent replanting in 10 to 15 years. If the 

program merely maintains its present rate, sometime between 

1968 and 1973 Malayan acreage will be completely high- 

yielding 

Malayan research is moving along at an equally accelerated 

pace. Until March, 1953, the amount per pound allocated by 

the producers for research and development was 14c Malayan; 

at that point it went to 2c. It remained here until February 

1958, when it was raised to %c, tripling the original assess- 

meni. In 1952, the fund raised by the cess then collected 

was about $3,300,000 Malayan. In 1957, the last full year of 

the half-cent allocation, the fund reached approximately 

$7,500,000 Malayan, This year, the fund will run about $12,- 

000,000 Malayan. 

During the last part of the 50’s, natural rubber was in a 

seller's market. At this point, the 60's would seem to be 

shaping up as a toughly competitive buyer’s market. Fortu- 

nately, we are ready for it, and are making ourselves more 

so all the time 

The Malayan growers will be adding considerably to their 

production in the decade to come; this, of course, will be 

high-yielding rubber. The benefits of such production can 

best be measured by translating increased yields into cost 

terms. W. E. Klippert, vice-president, Goodyear Plantations, 

a practicing planter for 25 years, put it this way: “The cost 

of producing a pound of rubber on an 800 pound per acre 

yield is just half the cost where the yield is 350 pounds, and 

the cost for a 1,200 pound per acre yield is less than one- 

third.” 

A number of Malayan areas are producing more than 

1,200 pounds per acre today. As replanting benefits accumu- 

late, such yields will become more and more commonplace. 

Natural rubber looks to the future with confidence. 

G 4 E, Buy ler 

President, Natural Rubber Bureau, Washington, D. C. 
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Russell DeYoung 

Free World consumption of all rubber (natural and syn- 

thetic) should reach a new high of 3,760,000 long tons in 

1960. Of the total amount of new rubber used in the 

United States in 1960, I expect a record 69 per cent to be 

synthetic—a gain of about 4 per cent over 1959. Con- 

sumption of synthetic abroad also continued to increase 

during the year. 

For the ninth consecutive year, auto tire replacement 

sales in the United States should surpass the preceding 
year. We predict 1960 auto tire replacement sales will 
reach 69,000,000 units, with an all-time high of about 

71,000,000 units forecast for 1961. We also expect re- 

placement truck sales to probably reach 9,750,000 for 1961, 
approximately 200,000 more than 1960. Farm tire replace- 

ment sales should rise to a record 2,150,000 in 1961, against 

an expected 2,100,000 units in 1960. 
Tire production capacity was increased world-wide in 

1960 with construction by the industry of new plants and 

expansion and modernization of many existing manufac- 

turing facilities. Goodyear, for example, increased produc- 

tion capacity abroad with new tire plants in Amiens, France, 
and Medicine Hat, Alberta, Canada. Completion of a 

modern tire plant near New Delhi, India, will highlight the 

1961 expansion program. 

Plant improvement programs will be initiated at several 

Goodyear plants overseas in 1961 to supply products for 

the important markets which make up the rapidly develop- 

ing European economic community. Research activities con- 

tinued at a high level throughout 1960 and covered the 

widest range of scientific exploration in history. 

New synthetic rubbers and plastics, improved chemicals, 

tire cord fabrics and adhesives, coupled with the latest 

scientific testing and quality control equipment, raised the 

quality of products to a new high during the year. Sig- 

nificant progress was made in the advance of synthetic 

rubbers which offer advantages not found in natural rubber. 

Goodyear recorded progress in the synthetic rubber field 

with the start of construction of a plant near Beaumont, 

Texas, to produce two revolutionary new stereo-synthetic 

rubbers. One of the new synthetics is called Natsyn (con- 

traction of natural and synthetic). Made from isoprene, it 

duplicates the molecular structure of natural rubber and can 

be used as a complete replacement and as an extender for 

natural 

Goodyear’s other new synthetic, known as Budene, is pro 

duced from butadiene and is used as an extender for the 

natural product. Both will be used in tires and industrial 

rubber products. 

The Beaumont plant will cost more than $20,000,000, and 

represents the largest single capital expenditure for a plant 

in the company’s history. The plant is scheduled to come 

on stream late in 1961. Each of the new synthetic rubbers 

will out-perform natural in many applications and will aid 

in freeing the industry from dependence upon natural rub- 

ber from abroad. 

Continued growth in many of Goodyear’s general prod- 

uct divisions which include chemicals and plastics, indus- 

trial goods, aviation products, packaging films and sheeting, 

metal products, foam cushioning, shoe products, flooring 

and counter tops, defense products and space projects, is ex- 

pected 

Risseld QeYa UNY 
President, Goodyear Tire & Rubber Co., Akron, Ohio 
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Hervey S. Firestone, Jr. 

The key word in our business vocabulary at Firestone for 

1961 is confidence. Confidence in the rubber industry is jus- 

tified. 1961 should see a continued expansion of synthetic 

rubber use which currently represents some 70 per cent of 

total new rubber consumed in the United States. Several new 

synthetic-naturals will become more available in 1961, in- 

cluding the Firestone Diene and Coral rubbers. These will 

be produced at new facilities at Orange, Texas, which will go 

into operation early in the new year. 

World consumption of natural and synthetic rubber in 

1960 reached some 3,785,000 tons, an increase of about 

100,000 tons over the previous high of 1959. We expect that 

world rubber consumption will continue to rise. Estimates 

indicate consumption at the rate of 3,950,000 tons in 1961. 

We also have confidence that the new year will see un- 

precedented sales of replacement tires. Best estimates indicate 
new replacement passenger tire sales in the United States 

alone will reach 71,000,000, an increase of 3.5 per cent. 

Truck and tractor tire sales should reach 11.4 million units. 

These facts, plus the support of a strong gross national 

product of well over the five-hundred billion mark, a con- 

tinuation of expanding personal income, increases in the 

population, increased government spending and numerous 

other favorable trends should lead the rubber industry to 

another record year in 1961. 

During its most competitive years, the rubber industry has 

made its greatest progress. The most rapid advances in tech- 

nology to meet marketing challenges have taken place when 

competition was the strongest. 
We at Firestone have just reported the greatest sales and 

profits in our history for 1960, and we look forward to 1961 

with great confidence because of our anticipated additional 

progress in research development, production, distribution 

and sales. 

CY C(f) a° 
HMarvicy 4. Hivestone jf: 

Chairman, Firestone Tire & Rubber Co., Akron, Ohio 

Greig B. Smith 

Contrary to general expectation the pace of economic ac- 

tivity in Canada began to slacken early in 1960 and by mid- 

year it was evident that the Canadian economy was in the 

midst of a mild recession from the high level of 1959. In- 

evitably, the rubber industry was adversely affected and con- 

sumption of new rubber fell from the record 101,000 long 

tons in 1959 to about 90,000 in 1960, at which level it was 

approximately equal to consumption in 1956, the second- 

highest in the industry's history. 

The advent of domestic compact cars failed to check the 
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rise in imports of small British and European cars into Can- 

ada, but in spite of this and the unfavorable economic climate, 
originai equipment tire sales rose slightly to about 2,165,000 

units from 2,145,000 in 1959. On the other hand, replacement 

sales fell considerably from 6,458,000 units in 1959 to about 

6,065,000 units in 1960 although the Canadian industry sup- 

plies the bulk of the replacement tires for imported as well 
as domestic vehicles. Consequently, total tire sales in the do- 

mestic market declined from 8,603,000 units to about 8,- 
230,000, or about 412 per cent. 

Informed observers appear to be largely in agreement that 

economic conditions will begin to improve by the start of the 

second half of 1961 and that the level of economic activity 

for the year as a whole will be about on a par with that of 
1960. For the rubber industry this indicates that sales of in- 

dustrial rubber products in total will probably remain more 

or less the same as in 1960. Any significant change in the 

volume of footwear sales can only be for the worse unless the 

Government takes effective measures to check destructive 
Asiatic import competition. The tire division, however, antici- 
pates a moderate improvement in total domestic sales with 

original equipment sales remaining at about the same level 

as in 1960 but replacement sales rising to approximately 

6,460,000 units, raising total sales to 8,535,000 units, roughly 

equal to the record set in 1959. 

Gye 1Y B. Snith 

Manager and Secretary, Rubber Association of Canada, To- 

ronto, Ont., Canada 

H. D. Ruhm, Jr. 

According to signs already evident at the year’s end, it 

appears likely that delivery of textiles to the rubber industry 

will become more important than price by the middle of 
1961. While the total volume of woven fabrics sold to rub- 
ber manufacturers in 1960 is expected to be somewhat ahead 

of 1959, a marked decline started during the latter half of 

the year. This state of decline continues, and government 

sub-contract business is off substantially. The textile indus- 

try, evaluating this downward trend, has applied strict con- 

trols to mill inventories. Prices on future production have 

already reached a relatively low level. It is felt that the 1961 

textile market will come in like a lamb and go out like a lion. 

While cotton textiles continue to be of vital importance 

to rubber manufacturers, the steady growth in the use of 

man-made fibers continues. This is due in large part to new 

technological developments within both the rubber and the 

textile industries. 
Fiber producers are continually introducing new fibers and 

modifications of existing ones. Olefins, for example, have 

been given very careful study and show considerable promise 

for rubber applications. As each new fiber becomes available 

in sample quantities, textile research and development staffs 

evaluate it to determine how it might be used to improve 

existing rubber products and others still in the development 

stage. By working closely together, textile and rubber tech- 

nicians are able to take full advantage of these materials as 

soon as they are available in commercial quantities. 

tL DZD. Rutm, Sf’: 

President, Wellington Sears Co., New York, N.Y. 
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M. G. O'Neil 

The rubber industry's tire production in 1960 pushed over 

the 120-million unit mark for the first time in its history, 

but actually the shipment of 126.2 million units fell short 

of the forecast of the industry’s statistical experts. A some- 

what more realistic projection on the over-all outlook points 

to a 1961 performance at least equal to 1960's, with the 

possibility of a record demand for automobile replacement 

tires plus a stronger truck tire market supporting the fore- 

cast 

It is estimated that automobile replacement tire demands 

will top the 70-million mark for the first time . and may 

do it substantially. In 1960, a record of nearly 68.5 million 

automobile tires was shipped to the replacement market by 

the industry. The 1961 truck tire demand, which is unit-wise 

less than it was 10 years ago because of great technical de- 

velopments in tire design and engineering, will be up in both 

original equipment and replacement tires as a result of the 

truck industry's increased tonnage. 

As now projected, the demand for original equipment 

tires for automobiles will be less than in 1960, but if the 

nation’s economy makes the expected marked recovery well 

before the end of 1961—and there are signs that it will—this 

picture could change quickly with a surge of new car orders. 

With the compact cars, which represent about 30 per cent 

of recent car production, coming into our replacement 

market, the dollar return will be somewhat less since the 
tires are smaller. 

To meet its 1961 production, the industry will consume 

1,560,000 long tons of new rubber, of which more than 70 

per cent will be synthetic rubber manufactured in the United 

States. This will be a new high penetration of synthetics 

into rubber consumption. 

In reviewing the General Tire picture specifically, our 

diversification into plastics, chemicals, rockets and enter- 

tainment, along with our rubber business, enabled us to reg- 

ister Our greatest sales record in 1960 and to produce the 

company’s second best earnings results. All of our divisions 

have been strengthened for the competitive challenge of 1961 

with new facilities and new products and there is a good 

possibility that they will show improved sales and earnings 

in the coming year 

While it is obvious that there is no immediate business 
boom in the offing, the nation’s economic future is assured 

with the built-in demands of an expanding population. In 

addition, the excesses which usually retard our economy, 

such as over balanced inventories, are not now prevailing. 

One encouraging sign in the nation’s economy now is the 

indication that the bottom in new orders may have been 

reached. This could signal the beginning of what should be 

an era of great growth—both for the rubber industry and 

the nation’s other major industries. 

MG. OC Ned 
President, General Tire & Rubber Co., Akron, Ohio 

RUBBER AGE, JANUARY, 196! 

J. P. Seiberling 

As I scan the business horizon, I see sunshine about six 

months away for the now cloudy economy and for the 

tire industry. The current “rolling readjustment” has _ hit 

hard at earnings from the tire replacement business in 1960 

Tires are a good indicator of the state of the national econ- 

omy. When business is booming, tires sell well—and vice 

versa. When money tightens, people put off buying tires 

They “make do.” They buy cheaper merchandise. They get 

along with what they have. If this is true of passenger tire 

buyers, it is doubly true of truck tire buyers. In addition, 

when business is off, less merchandise is shipped by truck 

and fewer new truck tires are sold. 

All this will start to change late next spring, when “the 

natural surge of our country’s growth” will combine with 
tire-consuming warm weather. The short term outlook is 

not favorable. in my judgment. Our industry, along with 

many others, has over-produced in 1960. We have too much 

merchandise on our shelves. But this will be worked out 

by late spring, when three things will happen: general busi- 

ness will pick up; in turn, the tire business will improve; 

and when current inventories are liquidated, economic pres- 

sure will force prices upward 

Today's over-supplied market is bringing consumers bar- 

gains they may never see again in passenger and truck tires 

If tire prices today reflected the higher costs of labor and 

of some materials, they would be much higher. It is only 

the over-supply and the pressure of these goods on the 

market that is keeping them as low as they are. 

Many economists predict a business upturn about the 

middle of 1961. At that time, they believe that demands of 

the continuing natural growth of our economy will stimulate 

recovery. I agree with this view, but I believe some indus- 

tries, ours included, will feel some effects of this upturn even 

sooner—possibly by April or May. If the upturn develops 

into a continuation of the long-range rise in the economy, 

our country will demonstrate its ability to get through a 

major economic readjustment without the harmful effects of 

a depression. 

I see some over-production in the early months of 1961, 

with demand catching up before the midyear point, and an 

increase of about 2.5 million units in passenger tire replace- 

ment sales over the 1960 level. Truck tire sales in the re- 

placement market should rise by about 300,000 units. 

When increased sales start to cut down inventories, tire 
prices should go up to reflect higher costs. For these rea- 

sons, tire manufacturers will get at least a measure of relief 

from narrow cost-price margins which have slashed replace- 

ment tire earnings in the third and fourth quarters. In gen- 

eral the year 1961 promises, at the least, moderate improve- 

ments in the rate of production, sales, and earnings for the 

tire industry, with most of the improvements coming in the 

second half. 

J. BSeterling 
President, Seiberling Rubber Co., Akron, Ohio 



Stuart C. Covell 

Last year began well. Production figures, judged from 

the consumption of raw rubber, had overtaken the 1955 

peak. Everything seemed to point to a new surge ahead. 

Instead the year ended with a sharp setback. In my view 

the setback is largely artificial. It was precipitated in this 

country by Government action high bank rate, credit 

squeeze, restrictions in the purchase facilities. By the same 

token it can be relieved in this country by Government 

action 

There remains, however, an element in the British setback 

which reflects a worldwide recession in trade. This, how- 

ever, seems to me almost entirely nervous or political in 

origin. It has no genuine foundation in economic necessity. 

Even a moderate international détente in the months that 

lie ahead would be enough to turn the wheel and set our 

tires back on the road to prosperity. My message, therefore, 

for 1961 is that we shail beat the recession. And I hope soon. 

Strarl €,ECcvrld 

Director, Federation of British Rubber and Allied Manu- 

facturers, London, Eneland. 

J. S$. Corrigall 

Estimates of automobile production by the automotive 

industry indicate an increase in sales in 1961 over the 

6,700,000 units estimated for 1960. This optimistic view has 

been tempered by Department of Commerce economists who 

believe that prospects for 1961 are 5,800,000 automobiles, a 

reasonably good year but considerably less than in 1960. 

However, in agreement with the automotive industry, the 

Rubber Manufacturers Association, knowing that 1960 esti- 

mates of rubber consumption of ali grades will be about 

1,550,000 long tons, predicts that 1961 will show an increase 

in rubber consumption to the amount of 1,600,000 long tons. 

If 1961 turns out as the automotive industry and RMA ex- 

pect, then we are due for a good year for the rubber in- 

dustry and for sales of rubber chemicals. 

Nevertheless, a matter which concerns us for 1961 is in- 
creasing unemployment throughout all industry in the face 

of corporate financial statements which have been, all things 
considered, relatively good. We note that, discounting ex- 

ceptional cases, the earnings of the larger rubber companies 

show a remarkable proportion of profits today coming from 

investments abroad where earnings are generally higher than 
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in the United States. Industry investment in foreign coun- 

tries over the last five years has grown rapidly as manage- 

ment has observed improved prospects for profits in these 

foreign ventures. 

With relatively low duties, the automotive companies are 

able to import small cars from foreign plants to compete 

with their own and, following in this pattern, products 

made by rubber company foreign subsidiaries are now enter- 

ing the country to compete at lower prices with the same 

products made here by the same companies. 

Outside of rubber, this situation is having a serious effect 

on the clock, radio, machine tool and heavy basic industries 

and if the trend continues, unemployment cannot help but 

rise and purchasing power decline. 

With respect to the rubber industry, foreign competition 

has already caused serious unemployment among shoe and 

mechanical goods manufacturers. Further, every rubber prod- 

uct made abread and sold here not only increases unemploy- 

ment in the rubber industry, but reduces the domestic market 

for rubber chemicals. If such competition continues—and it 

is our belief that it will—it is our expectation that, while ex- 

port sales will increase, rubber chemical sales in the United 

States will fall off to some extent in 1961. 

JS. Corrigall 
Vice-President, R. T. Vanderbilt Co., New York, N. Y. 

A. B. Leonard 

We hold to the conviction that the outlook for rubber is 
one of sound and assured growth as we enter 1961. Not only 

do rubber goods rank high among the most essential items 

in our economy, but the relationship of new rubber con- 

sumption in the United States to personal consumption ex- 

penditures promises continued growth over the long term. 

Rubber consumption is favored throughout this decade, and 

beyond, via a dynamic change in the population composi- 

tion and through technology associated with rubber chemistry. 

Looking ahead and combining the projection of consump- 

tion expenditures with the relationship of transportation rub- 
ber, we estimate conservatively that in 1970 consumption of 
transportation rubber will be in the order of 1,220 thousand 

long tons. This represents approximately a 25 per cent in- 

crease above current experience. Evidence at this stage indi- 

cates that there will be an annual consumption of non-trans- 

portation rubber approaching 890 thousand long tons by 

1970, or nearly 50 per cent above recent experience. Total 

new rubber consumption is expected to approach an annual 

rate of about 2,110 thousand long tons by 1970, representing 

an increase of about 32 per cent over recent experience. 

Since there is an upper limit of sensible usage of many 
types of goods and services where rubber is used, we don’t 

anticipate any arbitrary “five per cent growth rate” in rub- 

ber consumption. However, we do see changes occurring in 

the composition of our population which could affect our in- 
dustries. 

For one example, there is a phenomenal change in the fact 
that approximately 16.0 million people will pass to the 16 
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years and older age group during the ensuing five years. An- 

other 15.0 million or so will do likewise between 1965 and 
1970. This shift can be a tremendous thing for the rubber in- 

dustry. Nearly every one of these teenagers will want a car. 

Whether every one of this group gets a car or not is some- 

thing else, but the potential is large and so will be the desire. 

In a few years there will be a large market in used com- 

pact cars. Not only has the compact influenced the consumer 

to consider lower cost in his choice of a new car, but it will 

effect a similar change in the used car market. Therefore, 

Phillips feels that the percentage of the total coasumption 

dollar allocated to personal transportation is unlikely to be 

modified greatly during this period. 

So much for what we regard as a favorable outlook for 

growth in rubber consumption. What kinds of rubber? As a 

pioneer and continuing innovator in the field of synthetic 

rubber, our company must give serious conjecture to the 

future of various types, including modifications effected by 

compounding with non-rubber materials. 

The dictates of the market place will ultimately determine 

how much domestic capacity will be installed for producing 

cis-polydienes and how the market will be distributed among 

three competing commodities, that is, natural, synthetic cis- 

polyisoprene, and cis-polybutadiene. We expect that several 

hundred thousand tons of cis-polybutadiene capacity will have 

been constructed within a few years. Announced plans in 

this category already indicate a capacity of over 200,000 

long tons will be installed by the end of 1962. Well over half 

is expected to be in production of cis-polybutadiene. 

We believe it is logical to expect also that a long period 

of relative price stability is in the offing, compared to the 

typical volatility of natural rubber prices in the past. In any 

system of supply and demand which contains a large time 

lag, the price structure will tend to be under considerable lev- 

erage, cither up or down. The natural rubber producers have 

been just as dismayed by price fluctuations on the downside 

as have consumers by fluctuations on the upside. Cis-polydiene 

plants can be built in substantially less than two years’ time. 

As in most industries, some degree of nominal surplus ca- 

pacity will eventually exist in order to accommodate peak 

demands. Few events are more embarrassing to the producer 

of an industrial product in a competitive market than not 

being able to fill promptly his customers’ orders. The expected 

environment should temper the historical volatility of the 

natural rubber market. 

Despite already imposing achievements, the field of polymer 

chemistry is still in its youth. Its horizon is unlimited. Another 

development unfolding in this field is the synthetic replace- 

ment of natural materials, such as gutta percha or balata, 

by trans-polybutadiene. 

Meanwhile, we can depend on expanded consumption of 

proved and reliable SBR types. In terms of net polymer, U.S. 

production has increased roughly 80.0 per cent since private 

industry took over in the spring of 1955, compared to the 

mean of the three years prior to 1955. SBR enjoys an ap- 

parently stable percentage of 83.0 per cent of total synthetic 
rubber consumption. Cold rubber now comprises about 83.0 

per cent of total SBR polymer. One-third of the SBR pro- 

duction is oil extended, excluding oil black masterbatch, 

which has been absorbing about 14.0 per cent of the net 

polymer. The percentage of non oil extended black master- 

batch has continued to decline and currently lies between 

2.0 and 3.0 per cent in terms of net polymer. In our opinion, 

the relatively low price of SBR and its oil extended types 

will assure SBR a major share of the synthetic market for 

an indefinite period 

While the rubber business is freely acknowledged to be a 

tough, competitive one, we feel strongly that our premises 

are valid in assuming that ten years from now, we can all 

look back and perceive that the Sixties really were golden 
after all. However, we won't be looking back. We will be forg- 

ing ahead. 

GF B. Bheonard 

Director, Rubber Chemicals Sales Division, Phillips Chemi- 

cal Co., Bartlesville, Okla. 
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Arthur Nolan 

[he year 1960 brought to the broad spectrum of latices in 

the U. S. A. some major adjustments. Perhaps the most sig- 

nificant event during the year was the massive move taken 

by foam manufacturers to counter the competitive effects of 

alternate cushioning products, particularly urethane foams. 

Realignment within the latex foam industry resulted in pro- 

duction reductions. Some capabilities were discontinued or 

converted to other purposes. Latex foam’s position in the 

cushioning product line is now less than its peak of a few 

years ago and may be somewhat healthier thereby. While 

this adjustment reduced latex consumption in foam products, 

other items, notably carpet back sizing and carpet coatings 

employing foam, increased their usage with an all-over latex 

consumption for the year moderately good. 

Prices of products made from latex were erratic. Hevea 

latex itself suffered during most of the year because of high 

prices, reaching over forty-five cents, but recovered a good 

portion of its previous position later in the year when its 

price declined to around thirty-five cents. Latices used in 

paint declined two cents because of pressure from alternate 

polymers, not by reason of changes in raw material or manu- 

facturing costs. Synthetic rubber latices prices remained es- 

sentially unchanged. 

In the face of generally lower economic activity and un- 

favorable usage in foam, consumption of synthetic latices was 

at levels comparable to 1959. Nitrile and neoprene latices 

were consumed at the 1959 rate in the textile, paper, and ad- 

hesive fields. The SBR latices lost ground in foam despite 

major improvements in quality and utility, but gained sub- 

stantially in textile usage. 

While there are as yet no serious inroads into usages domi- 

nated by latices by reason of their aqueous colloidal proper- 

ties, there are developments which appear to invade markets 

normally open only to latices. New polymers and techniques 

permitting such items as 100 per cent, or near 100 per cent, 

solid adhesives or non-aqueous liquid form, with faster proc- 

essing properties, will doubtless grow and influence current 

latex markets 

The year 1961 will have latex consumption influenced 

greatly by the general well being of the U. S. A. economy, 

with no new or spectacular uses on the horizon. There will 

doubtless be pressures on prices; with no expectancy of 

monomer prices, volume rates or other cost economies en- 

abling reductions; whereas other factors, such as increasing 

transportation costs, reduce possibilities for price reductions. 

Production capabilities appear adequate for all demands. 

Competition between producers for segments of the latex 

market is so great that there will unquestionably be steady 

and significant improvements in quality and utility resulting 

from large research and development programs in numerous 

laboratory facilities devoted exclusively to latex and rubber 

investigations. With some markets shrinking, others leveling 

off, and with few new uses, efforts to increase a producer's 

share of markets now result largely from improved latices, 

improvements both in their polymer content and their rheo- 

logical properties. 

Abhi e Nolan 

General Sales Manager, Chemical Division, International 

Latex Corp., Dover, Del. 



H. Shannon 

It is difficult to speak authoritatively for the hard rubber 

sector of the rubber industry in the absence of separate 

statistics. However, the experience of American Hard Rub- 

ber Company in 1960 and its expectations for 1961 may 

parallel that of the hard rubber sector in general. Although 

the “soaring sixties” didn’t get off to as soaring a start as 

many economists had predicted, 1960 was a good year for 

American Hard Rubber. Increases in sales and profits were 

recorded, resulting mainly from increases in our productive 

capacity and improved operating efficiency. 

We are looking forward to further increases in sales and 

profits in 1961. The accomplishment of this forecast will 

require continued research and product development, and 

constant process improvement and operating cost reductions. 

The probable softness of the economy in the first half of 

1961 will not make this task an easy one. 

Salesmanship, individual selling, product promotion, adver- 

tising will be the key factors in determining how far and how 

fast our economy moves forward. They will determine where 

our economy will stand at the beginning of 1962. 

HK CSfhnunnen 

President, American Hard Rubber Co., Butler, N. J 

F. L. Dawes 

While our business is world-wide and there has been a 

sharp curtailment in export sales, we have shipped a satis- 

factory amount of machinery to foreign plants affiliated with 

or owned by American rubber and plastic manufacturers. 

During this year 1960, we have manufactured or are in the 

process of manufacturing a record volume of equipment for 

new plants now being established by the leading tire manu- 

facturers in the United States. Our volume was augmented 

by large installations of aircraft brake and tire testing equip- 

ment. The value of new orders booked during this year 

will be considerably higher than the average annual sales for 

the past fifteen years of operation—a larger sales volume 

than any year, in that fifteen-year period, except 1956 and 

1959. 
In brief, sales have been satisfactory and, while there has 

been some decline in percentage of profit on volume, meas- 
ured against prevailing economic conditions, 1960 will be a 

year of satisfactory accomplishments. 

Domestic competition has been intense and it is reason- 
able to assume that it will continue to be so. There is a 
definite trend in international trade to export more goods 

and import less in the United States. This situation presents 

a real challenge, which can only be met by better methods 

of production and more economic designs that will permit us 
to offer our customers new and more useful products. To- 

ward this end, we have made substantial capital expenditures, 

a major part of which were used for new, automatic, labor- 

saving machinery and increased office space which will house 

additional technical personnel. 

While there is no immediate business boom in the offing 
we feel that the future of the industry which we serve is 

assured by the built-in demands of an expanding population 

and that our company will be in an excellent position to 

better serve this industry. 
\T CH) 

FL. Lawes 
President and General Manager, Adamson United Co., Akron, 

Ohio 

Michael W. Huber 

In 1960 total U. S. consumption was approximately 1,500 

million pounds. Total foreign Free World consumption was 
an estimated 1,230 million pounds. Total Free World con- 

sumption was roughly 2,730 million pounds. This was a new 

high for carbon black consumption. 
I think 1961 will probably see a slight drop in total Free 

World consumption. Total U. S. consumption will be in the 

order of 1,440 million pounds. Foreign Free World consump- 

tion will approximate 1,283 million pounds, and total Free 

World consumption 2,723 million pounds. 

Inasmuch as carbon black shipments depend heavily on 

rubber usage, the high level of demand for tires caused a 2 

per cent increase in domestic carbon black shipments in the 

first six months of 1960 over the comparable period in 1959. 

In the last half of 1960, however, as tire production was cut 

back in line with shipments, carbon black shipments fell 6 

per cent below the previous year. I think this weakness will 

continue into 1961. Original equipment tire production will 

reflect an approximate 10 per cent cutback in automobile pro- 

duction, and replacement tire shipments will fail to exceed 
the 1960 level. Not only will the effect of the business slow- 

down contribute to the postponement of replacement tire pur- 

chasing, but a smaller number of tires will be due for re- 

placement in 1961, reflecting the low level of tire production 

in 1958. In short, I expect a 4 per cent decline in domestic 

rubber consumption from 1960 to 1961, which will be paral- 

leled by a similar decline in domestic carbon black shipments. 

In contrast to the domestic market, total 1960 exports from 

the United States expanded 8 per cent above 1959. Exports 

were stimulated by high rates of economic activity in nearly 

all countries of the world and by increasing usage of rubber. 

The outlook for carbon black exports in 1961 is that they 

will decline approximately 20 per cent to an estimated 400 

million pounds. This will be due to the current expansion 

of capacity in many countries abroad. 

In summary, 1961 is expected to be a year of temporary 

slackening in total U. S. demand for carbon black. This, 

coupled with the new capacity abroad, should require very 

little additional expansion in the carbon black industry in 
1961. Supplies of carbon black world-wide should be ample. 

Michal Ue Miber 
President, J. M. Huber Corp., New York, N. Y. 
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Compounding 

OIL RESISTANT 

icone Rubber 

By ROBERT L. DAILEADER 
Silicone Products Department. 
General Electric Company, 
Waterford, New York 

ILICONE rubber has proved itself as a temperature 
resistant elastomer for more than a decade. Many 
physical properties of silicone rubber elastomers 

have been improved considerably during that time. 
Oil and fuel resistance, however, has presented a 
problem in some aircraft, automotive and electrical 
applications. 

As a result of this experience, new types of silicone 
polymers have been developed which offer improved 
resistance to many oils. These oil resistant materials 
have not found universal acceptance because of their 
high cost, the difficulty of obtaining good bonds to 
other surfaces and the fact their heat resistance at 
temperatures 400°F. has been somewhat 
inferior to general purpose grades of silicone rubber. 
Many fabricators, therefore, have sought ways of 
compounding the general purpose silicone rubbers 
to obtain maximum oil resistance, while retaining the 
other advantages of these materials. 

Investigations of compounding and curing tech- 
niques were made to improve the oil resistance of 
general purpose silicone rubber. In addition, the 
effect of time and temperature of ASTM No. | and 
ASTM No. 3 oil immersion was studied. Finally, a 
general purpose compound was formulated to have 

above 

good oil resistance—resistance to a variety of fluids 
is given for this compound. The object of this work 
was to provide silicone rubber fabricators with 
techniques for obtaining maximum oil resistance using 
general purpose silicone rubber reinforced gums. 

Today the fabricator has available three general 
types of materials from which he can form finished 
parts. These may be described as pure gums, 
reinforced gums, and compounds. The silicone rubber 
gums require addition of fillers and curing agent 
before fabrication. The compounds are pre-mixed 
gums with fillers that require only curing agent 
(many contain this agent) before heat forming. 

Reinforced gums are partially compounded ma- 
terials containing some filler, which are primarily 
designed to take more filler and curing agent prior to 
fabrication. Reinforced gums are increasingly favored 
by fabricators due to inherently improved processing 
character, physical property advantage relative to 
pure gums, and natural versatility relative to pre-mixed 
compounds. Because of this versatility, General 
Electric SE-404 reinforced gum was selected as the 
base material for this study. SE-404 is a general pur- 
pose material based on a methyl-vinyl silicone polymer 
containing a primed silica filler. 
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RECIPE [XY 70ns/300F ASTM #1 RECIPE 
SE 404 100 pts 
CELITE SUPER FLOSS 60 
CADOX $G-50 0.8 

\ 
~ 

SY 

DUROMETER, SHORE A 

TENSILE STRENGTH PSI 

ELONGATION % 

oe o 

8 

VOLUME SWELL & 
°o 1/300 24/300 

OVEN CURE, HRS/TEMP, °F 

FIG. |—Effect of oven cure on oil resistance. 

To test the effects of these variables on oil 
resistance, ASTM Method D471-J7T was_ used. 
Measurements of tensile strength, ultimate elongation, 
hardness and volume swell before and after exposure 
to the various liquids were selected as the criteria 
for oil resistance. 

The base formulation used 
standard test conditions were as follows: 

in this work and 

Base Recipe 

SE-404 100 parts 
Celite Super Floss 60 parts 
Cadox SG-50 0.8 parts 

Press Cure, min. 

at degrees F. 
Oven Cure, hrs. 

at degrees F. 

10/270 

24/480 

Oil Age, 
hrs. at degrees F. 
hrs. at degrees F. 

70/300 in ASTM No. | 

70/300 in ASTM No. 3 

To study the effect of each variable, changes in the 
above recipe and test conditions were made one at a 

[__] 70hs/300F ASTM #3 SE 404 100 pts 
CELITE SUPER FLOSS 60 

AS SHOWN CATALYST 
_ OVEN CURE, hrs/°F 24/480 

VE 
60+ 

40 

DUROMETER, SHORE A 

TENSILE STRENGTH PSI 

ELONGATION % 

a Oo — 

Land o 

VOLUME SWELL % 

1.5pts 1.0 pts Opts 
CADOX TS-50 Cw-2015 Dicup 406 

CATALYST LOADING PER 100 PTS SE-404 

0.8 pts 
CADOX SG-50 

FIG. 2—Effect of catalyst type on oil resistance. 

time, while all other variables were held fixed at the 
level indicated above. 

Oven cures of 1 hour at 300°F., 24 hours at 
300°F., and 24 hours at 480°F. were studied for their 
effect on the oil resistance to ASTM No. | and 
ASTM No. 3 oils of the base recipe. Test results 

are shown in Figure | and tabulated in Table I. While 
changing the degree of oven curing produces a 
change in the physical property profile of the com- 
pound prior to oil immersion, the oven cures studied 
show no marked effect on the percentage of retained 

physicals or the degree of volume swell. 
Three levels of Cadox SG-50, Cadox TS-50, 

CW-2015 and DiCup 40C were evaluated for any 
effect on the oil resistance of the base SE-404/Celite 
Super Floss formulation. In the tests using DiCup 
40C and CW-2015, it was necessary to mold the 
test slabs for ten minutes at 340°F, prior to oven 
curing because of the higher activation temperature 
required to effect a cure with these catalysts. 
Complete test data for these formulations is shown 
in Table II. 

Figure 2 compares the four curing agents at their 
typical levels in the base recipe. No_ significant 
differences in the retained physicals after oil aging is 



evident among the four catalysts. It is concluded that 
catalyst type has no apparent effect on oil resistance. 

To study the effect on catalyst level, the normal 
amount was arbitrarily halved and doubled in the 
standard formulation. The data in Table II shows that 
while catalyst level can alter the physical properties 
of the rubber prior to oil immersion, no marked 
changes in the retained physicals occur as a result of 
varying the amount of curing agent. 

Several loadings of six different silica fillers were 
mixed with SE-404 to evaluate their effect on oil 
resistance. Results of these tests are given in Tables 
III and IV. The correlated data from these tests is 
shown in Figure 3 at equal filler loadings and in 
Figure 4 at equal durometers. 

Loaded with 25 parts of the various fillers, resist- 
ance to aging in low aromatic content ASTM No. | 
oil was approximately equivalent for all fillers. In the 
more aromatic ASTM No. 3 oil, the retained physicals 
of the Celite filled compounds were superior to com- 
pounds based on the other fillers. 

When the formulations are compared at equal du- 
rometers, the physicals on aging in ASTM No. | oil 
again appear about equal, except for the Santocel CS 
filled compound which is poorer than average. In 
ASTM No. 3 oil, the Celite fillers retain their original 
properties better than do the other fillers. 

Celite Super Floss and Celite 350 filled compounds 
offer the best resistance to ASTM No. 1 and No. 3 
oils. Although Neo Novacite filled compounds per- 
form well in ASTM No. | oil, their performance in 
ASTM No. 3 oil is inferior to the Celite fillers. Com- 
pounds containing reinforcing type fillers have less 

I—EFFECT OF OVEN CURE ON OI 

RESISTANCE 

TABLE 

Recipe 

100 parts 
60 parts 

0.8 parts 

24/300 24 

SE-404 

Celite Super Floss 

Cadox SG-50 

hrs/°F 1/300 Oven Cure, 

Cured Physicals 

70 

690 

250 

85 

70 

770 

260 
90) 

Hardness, Shore A 

Tensile, psi 

Elongation, % 

Tear, pi 

Oil Aged 70 hrs/300°F., ASTM No. | 

64 63 

690 750 

220 180 

5 4 

Hardness, Shore A 

Tensile, psi 

Elongation, 

Volume Swell, % 

Oil Aged 70 hrs/300°F., ASTM No. 3 

45 44 

440 510 

% 240 200 

Qq 40 41 

Hardness, Shore A 

Tensile, psi 

Elongation, 

Volume Swell, 

oil resistance, with Santocel CS filled compounds be- 
ing poorest. For a given filler type, the higher the 
loading the better the compound resists changes in 
physical properties due to oil immersion. 

To study the effect of time and temperature, three 
temperatures and four immersion times for periods 
up to one week in both ASTM No. | and ASTM No. 

TABLE II—EFFECT OF CATALYST TYP! AND LEVEL ON OIL RESISTANCE 

Recipe 

100 

60 

100 100 SE-404 

Celite Super Floss 60 60 

Cadox SG-50 0.8 1.6 

Cadox TS-50 0 

CW 2015 

DiCup 40¢ 

5 

100 

60 

100 

60 

100 

60 

100 

60 

100 

60 

3.0 

Oven Cure: 24 hours at 480 

Cured Physicals 

66 

630 

160 

60 

Hardness, Shore A 73 75 
Tensile, psi 790 900 

Elongation, % 150 140 

Tear, pl 65 70 

Oil Aged 70 hrs 

Hardness, Shore A 66 68 60 

Tensile, psi 780 870 590 

Elongation, % 130 130 150 

Volume Swell, % 5 5 6 

Oil Aged 70 hrs 

49 42 

650 440 

120 140 

37 40 

Hardness, Shore A 50 

Tensile, psi 610 

Elongation, % 110 

Volume Swell, % 39 

300° F, 

70 8 

750 990) 

150 130 

60 80 

60 

400 

230 

60 

ASTM No. | 

64 70 56 

690 870 620 

130 120 190 

6 ) 6 

300°F, ASTM No 

47 

500 

100 

38 

5] 4] 
670 400 

110 150 

35 40 



RECIPE 

SE-404 
FILLER AS SHOWN 
CADOX SG-50 

OVEN CURE, hrs/*F 

100 pts 
25 
0.8 

24/480 

DUROMETER, SHORE A 

RECIPE 
SE-404 
FILLER 

CADOX SG-50 
OVEN CURE, hrs/*F 

KS9_ oricinai 

FSS3 70nrs/300F ASTM #1 
100 pts 
AS SHOWN 

0.8 

[__] 70nrs/300F ASTM #3 24/480 

Re 7 
uW Oo 

no a] 

DUROMETER, SHORE A 

TENSILE STRENGTH PSI 

w Oo Oo 

TENSILE STRENGTH PSI oO 

ony 
Cl 7 

mi LONGATION % 

on oO oO 

+7% 247 % ia] un oO 

ELONGATION % 

: VOLUME SWELL % Idd is is 
HiSiiX303 Sontocel CS Celite SF Celite 350 

FILLER TYPE, 25pts PER 100 04 pis ot -4 

. 3—Effect of filler type on oil resistance at equal loadings. 

HiSiIX303 SantoceiCS CeliteSF  Celite 350 NeoNovacite 
24 pts 22pts 60pts 57 pts \25pts 

FILLER LOADING PER !00 pts SE-404 

MS-7 
8 pts 

FIG. 4—Effect of filler type on oil resistance at 70 durometer. 

TABLE IJI—EFFECT OF FI 

SE-404 

Cabosil MS-7 

HiSil X303 

Santocel CS 

Cadox SG-50 

Oven 

66 

1100 
Hardness, Shore A 

Tensile, psi 

Ejongation, 

Tear, pi 

340) 

5 

Oil Aged 

Hardness, Shore A 56 
Tensile, psi 
Elongation, % 300 

10 Volume Swell, 

1050 

Oil Aged 

Hardness, Shore 20 30) 

Tensile, psi 180 

Elongation, % 230 

Volume Swell, 

A 
100 

200 

¢ 49 $2 

LER TYPE AND LOADING ON OIL RESISTANCHI 

Recipe 

100 100 100 

10 30 

0.8 O.8 O.8 

Cure: 24 hours at 480°F 

Cured Physicals 

RS 
76 Ss 

880 650 

200 100 

100 100 

300°F, ASTM No. 

73 80 

860 590 

180 100 
8 Ma 

70 hrs 

50 

970 

290 

10 

STM No. 

59 

430 

120 

38 

300°F, A 

40 

100 

100 

42 

70 hrs 



RECIPE 
SE-404 
GELITE SUPER FLOSS 
CADOX SG-50 

OVEN CURE, HRS/*F 

Oo 75°F OWL TEMP 

© 300°F OIL TEMP 

% 400°F OL TEMP RECIPE 
SE -401 
CELITE SUPER FLOSS 
CADOX £6 50 

OVEN CURE, HRS'*F 

R, SHORE A 
Fe 

DUROMET 

SILE STRENGTH PS 
tN 

100 
TM #! Ol 

FIG. 5—Effect of oil temperature and immersion time on oil re- 
sistance to ASTM No. | oil. 

IMMERSION TIME, HRS 
60 80 

ASTM #2 Ol! 
100 120 

MYEPSION TIE 
120 

ec 
PRS 

FIG. 6—Effect of oil temperature and immersion time 
sistance to ASTM No. 3 oil. 

TABLE 

SE-404 

Celite 

Celite Super Floss 

Neo Novacite 

Cadox SG-50 

350 

Hardness, Shore 

Tensile, psi 

Elongation, 

Tear, pi 

Hardness. Shore 

Tensile, psi 

Elongation, % 

Volume Swell, ( 

Hardness, Shore 

Tensile, psi 

Elongation, 

Volume Swell, 

c 

IV—EFFECT OF FILLER TYPE AND LOADING ON OIL RESISTANCE 

Recipe 

LOO 

100 

100 

O33 O38 O.8 

Oven Cure: 24 hours at 480°F 

Cured Physicals 

§§ 72 
60 3 

870 880 

180 140 

6) 6) 

81 
690 

110 

R45 

$10 

300 

65 

Oil Aged 70 hrs 300°F, ASTM No. 1 

55 68 77 48 

710 

220 

60 

800 830 970 740 

160 110 90 150 

6 6 5 Ss 6 

Oil 

42 

Aged 70 hrs/300°F, ASTM No 

55 37 

710 600 480 

120 80 210 

37 17 49 

50 



TABLE V—EFFECT OF TIME AND TEMPERATURE 

OIL RESISTANCE 

Recipe 

SE-404 100 parts 

Celite Super Fioss 60 parts 

Cadox SG-50 0.8 parts 

Cured Physicals, 24/480 

Hardness, Shore A 

Tensile, psi 
Elongation, % 

ASTM No. | Oil 

4 24 

13°F. hrs. hrs. 

Hardness, Shore A 65 66 

Tensile, psi 790 690 

Elongation, % 140 140 

Volume Swell. “ 

300°F, 

Hardness, Shore A 

Tensile, psi 

Elongation, “% 

Volume Swell. 

400°F. 

Hardness, Shore A 

Tensile, psi 690 

Elongation, % 160 

Volume Swell, @% a 

TABLE VI—EFFECT OF TIME AND TEMPERATURE ON 

OIL RESISTANCE 

Recipe 

SE-404 100 parts 

Celite Super Floss 60 parts 
Cadox SG-50 0.8 parts 

Cured Physicals, 24/480 

Hardness, Shore A 

Tensile, psi 

Elongation, % 

ASTM No. 3 Oil 

4 24 
15°F. hrs. hrs. 

Hardness, Shore A 60 55 

Tensile, psi 800 670 

Elongation, % 140 130 

Volume Swell, % 9 15 

300°F. 

Hardness, Shore A 

rensile, psi 

Elongation, “ 

Volume Swell, “ 

400° F. 

Hardness, Shore A 

Tensile, psi 

Elongation, 

Volume Swell, % 

3 oil were used. Results are shown in Figures 5 and 
6. The tabulated data are given in Tables V and VI. 

Referring to Figure 5 it can be seen that the level 
of physical properties does not change appreciably 
beyond 70 hours immersion in ASTM No. | oil at 
any of the test temperatures. The higher the oil 
temperature the greater the rubber degradation. Elon- 
gation does not appear to be affected by oil immer- 
sion at any temperature. 

The more aromatic ASTM No. 3 oil is more severe 
in its deterioration of the base formulation. As shown 
in Figure 6, increasing the oil temperature markedly 
reduces durometer and tensile strength. Elongation is 
not aflected by oil temperature or immersion time. 
While durometer, volume swell, and tensile strength 
do not change appreciably beyond 70 hours immer- 
sion, tensile strength continues to show a gradual 
decline through 168 hours. 

Immersion Tests 

Immersion tests in various fluids and solvents were 
made on the basic formulation and the changes in 
physical properties are reported in Tables VII and 
VIII. From these data it is evident that changes in 
hardness and volume swell are not reliable measures 
of how other physical properties will be affected. 
Within each type of fluid or solvent group, a broad 
range of retained properties can be found. It is 
important that test data on the particular oil be meas- 

ured, since it is not possible to predict reliable data 
within a given oil grouping. 

In this study a typical formulation based on a gen- 
eral purpose reinforced gum, SE-404, was used to 
investigate several variables thought to possibly influ- 
ence oil resistance. It was intended that the results 
would provide silicone rubber fabricators with leads 

they could employ in compounding for maximum oil 
and fuel resistance. The following conclusions are 

drawn from this study. 

Conclusions of the Study 

1. No significant changes in oil resistance result 
between oven cures of 1 hour at 300°F., 24 hours at 
300°F., and 24 hours at 480°F. 

2. Catalyst type and variations in the catalyst level 
do not affect the percentage of retained physicals. 

3. Semi-reinforcing fillers offer better oil resistance 
than the reinforcing type. Among the semi-reinforc- 

ing type, the Celite fillers are best. 
4. Increasing oil temperature and immersion time 

results in increased deterioration of the rubber. Re- 
tained physicals after ASTM No. | and ASTM No. 
3 immersion remain fairly level beyond 70 hours 

exposure. 
5. A profile of retained properties after exposure 

to a variety of fluids and solvents is given in Tables 
VII and VIII. Hardness change and volume swell 
were found to be an unreliable tool for predicting 

other retained physical properties. 

RUBBER AGE, JANUARY, 1961 



TABLE VII—RESISTANCE TO FLUIDS AND SOLVENTS 

Recipe 
SE-404 100 parts 

Celite Super Floss 60 parts 

Cadox SG-50 0.8 parts 

Cured Physicals, 24/480 

Hardness, Shore A 68 

Tensile, psi 760 

Elongation, % 160 

Test Conditions Retained Physicals 

Solvents time/temp 5 E AV 

Water 168/75 630 150 

70/212 640 140 

Steam 22/338 300 100 

Ethanol 168/75 580 150 

Isopropanol 168/75 : 570 130 
Acetone 168/75 : 560 130 

Toluene 168/25 480 70 

Trichloro 

ethylene 168/7! 290 50 

Carbon 

tetrachloride 290 50 

Oils and 

Lubricants 

ASTM #1 700 150 

ASTM #3 : 500 140 

Anderol L-774 - - - - Dissolved - 

Turbo 15 Dissolved - 

Fuels 

JP-4 

JP-5 

JP-6 

Avgas 

Filler choice, oil type and oil temperature emerge 
as the significant variables to be considered in formu- 
lating for maximum oil resistance. Of course, design 
of any finished part so as to minimize exposure to 

Coming in February . . . 

Quality Control in the Rubber Industry 
By SIMON COLLIER, formerly director of quality control for the 
Johns-Manville Corporation and currently chairman of ASTM Com- 

mittees on Quality Control (E-11) and Rubber and Rubberlike Prod- 
ucts (D-I1), and EDWARD REYNOLDS, quality control consultant. 

TABLE VIII—RESISTANCE TO FLUIDS AND SOLVENTS 

Recipe 
100 parts 

60 parts 
0.8 parts 

SE-404 

Celite Super Floss 

Cadox SG-50 

Cured Physicals, 24/480 

Hardness, Shore A 68 

Tensile, psi 760 

Elongation, % 160 

Transmission Test Conditions Retained Physicals 

Fluids time/temp d E AV 

Texamatic A 70/300 380 150 36 

AQ 351 70/300 560 120 35 

WA 218 70/300 590 140 36 

Hydraulic 

Fluids 

OS-45 70/300 480 110 54 

Oronite 8200 70/300 : 480 90 83 

Oronite 8515 10/400 - - Too Weak To Test - - 

Univis J-43 70/250 5 510 80 102 

Skydrol 500 10/250 Too Weak To Test - - 

Versilube F-50 B 

Extreme Pressure 

Lubricants 

Hypoid EP (90 cut) 

Silicone Fluids 

SF-96 (1000) 5 bs 670 140 

Viscasil (100,000) 75 690 160 

particularly severe fluids will always influence the 
usefulness of a particular compound in any applica- 
tion. However, consideration of these conclusions 
on the part of a fabricator should enable him to 
utilize better the lower cost, superior heat resistance 
and better bondability of general purpose silicone 
rubbers over materials which offer only better oil 
resistance 

[he most comprehensive series of articles prepared to date specifically designed for the rubber 

manufacturing industry. It will cover concepts, personnel, organization, statistical techniques and 

the over-all philosophy of quality control. The series will help all rubber manufacturers — large 

and small—to better understand and to adopt the latest developments in the quality control field 



CONCLUSIONS 

Special studies and conclusions 

of an informative four-part series 

By A. W. NICONCHUK 
United Shoe Machinery Corp., Beverly, Mass. 

ET us now enumerate conclusions for the facts 
presented in Parts 1, 2 and 3 of this series. From 
the compounding studies discussed in Part 2, we 

can state that after eighteen experimental runs with a 
maximum batch size of 135 pounds, it was found nec- 
essary to follow these procedures in order to reproduce 
suitable natural rubber soling stocks: 

(1) Fast curing soling stocks should not exceed 
50 Mooney for processing safety. 

(2) Prebreakdown of rubber on mill results in 
better quality soling stock. 

(3) Sulfur and accelerators must be omitted from 
Banbury mixing (particularly with an inadequate 
Banbury cooling system). 

(4) When milling sulfur and accelerators into “hot” 
stocks, the mill temperature should be maintained 
below 200°F. 

(5) Proper dispersion of sulfur on a 40 inch mill 
requires six minutes with rolls set at ’s inch. 

(6) Banbury mixed stocks should be cooled to a 
minimum of 100°F. before addition of sulfur and 
accelerators. 

(7) Unless completely removed prior to vulcaniz- 
ing, the use of anti-tack agents, such as soaps and 
stearates, is prohibitive since such materials interfere 
with proper knitting of sole and heel pieces. We 
prefer the use of polyethylene liners for uncured slabs, 
thereby eliminating the need of dusting agents. 

(8) Soling stock removed directly from the rubber 
mill should be cooled to ambient temperature before 
stacking to prevent precure. 

(9) Calendering of soling stocks to uniform thick- 
ness is essential to uniformity in cured soles. 
(10) Masterbatching of sulfur/accelerators and 

blending with Banbury masterbatch on rubber mill 

(below 200°F.). 
Our evaluation of suitable soling stocks was deter- 

mined by actual wear test performance. Tables | and 
II show soling stocks, developed by United Shoe 

Machinery Corporation, that performed exceptionally 
well on wear tests. Table III lists some of the physical 
properties. 

We also conducted several special studies in our 
research on the vulcanized-on-sole process. To deter- 
mine the degree of heat available at the rubber leather 
interface, a heat transfer study was done under actual 
molding conditions. This information was needed for 
the following reasons: 

(1) There was poor hot bond strength between 
the rubber sole and the leather upper. This bond is 
the degree of attachment of the sole to the upper 
immediately after the end of the curing cycle when 
bottomed shoes are removed. We noted that an im- 
properly bonded sole, despite favorable upper prepara- 
tion, had a tendency to creep away from the welt plate 
line. This distorted the sole extensions when the molds 
opened. In some cases, when sticking to molds oc- 
curred, the sole became dislodged from the upper. 
This condition was quite pronounced when thermo- 

plastic adhesives were used. 

(2) Hot or cold bonds were inadequate with natu- 
ral rubber, cork filled, soling stocks during field trials. 

(3) Hot or cold bonds were inadequate with syn- 
thetic rubber soling stocks, particularly the nitrile 
types. 

Thermocouples Attached to Shoe 

The heat transfer study was performed with the 
aid of a potentiometer, several thermocouples and 
a selector switch. The thermocouples were at- 
tached to the shoe upper at various points midway in 
the lasted margin, as shown in Figure |. The shoe 
upper was slotted to accommodate the wires without 
damage by welt plates. 

Time/temperature curves were plotted under vary- 
ing conditions with various soling stocks. The most 
significant points of interest are shown in Figure 2. 



TABLE I—TRANSLUCENT SOLING STOCKS 

(Developed by United Shoe Machinery Corporation ) 

NBR (Hycar 1052) 100.0 — — —- — 

SBR (Pliofiex 1778) — 100.0 ~— , — 

NBR (Hycar 1203) - 100.00 — 

NBR (Paracril OZO) ~ _— — 100.0 — 

NBR (Hycar 1432) . : —— 106.0 

PVC , — 443 
50.0 35.00 35. 50.0 HiSil 233 50.0 

Cumar R-29 15.0 

Coray 40 30.0 . = 

Araeel SD 10.0 - 10.50 S&S te 

DOA 15.00 i 22.3 

Stearic acid 1.0 ; 0.70 . 1.0 

Stabilizer - 4 

Zinc Oxide (Protox 169) ; .70 - 1.0 

Paraffin 70 , 1.0 

Plasticizer S¢ 

Wingstay ST 

Wingstay S 

Superlite 

Sulfur 

Captax 

Altax 

Methyl! Tuads 

Methyl Zimate 

Piperidine Sieves (CW 1015) 

Bismate 

Diethylene Glycol 

RBH Red Disp 0.2 0.2 

A? 
Goodvear Chemigu N-6, N-600, Goodrich Hycar 1041, 1042 

Key information noted included: (a) An initial 5 to 
6 minute curing time required to reach 220°F. (b) 
Maximum temperature reached at end of 12 minutes 
curing cycle was 240° to 250°F. (c) A slight rise in 
temperature after molds opened. (d) Four to 5 minute 
interval to dissipate heat to 220°F. (e) The dwell 
from 220°F. on the rising curve, to 220°F. on the 
falling curve is approximately 12 minutes. This span 
of the cure is known as the Critical Area. 

Significance of Critical Area 

[he significance of this critical area rises from the 
fact that both our developed soling stocks and adhe- 
sives show a fairly “tight” cure in 12 minutes at 
220°F. Temperature in excess of 220°F. is added 
insurance toward optimum cure. At the end of the 
curing cycle (12 minutes) when the molds open, both 
the soling stock and the adhesive have reached such 
an advanced state of cure that even mold sticking, if 
occurring, has no detrimental effect on the bonded 
outsole. We recommend cooling to ambient tempera- 
ture subsequent to removal of shoe from foot form 
before bond testing. Our many tests on quality of 
bond revealed no significant difference between a 30 
minute and a 24 hour test. Quality of bonds and test 
methods was discussed in Part 3, “Adhesives.” 

We determined the thermal condition at the rubber 
leather interface by increasing the temperature at the 
main heat source, the bottom mold, from 325°F. to 

350°F. This is shown in Figure 3. The thermal gain 
was approximately 10°F. A ten degree heat differential 
at this critical interface can spell the difference between 
adequate bonding and premature failure. Heating sole 
molds to 350°F. is not recommended nor necessary 
for natural rubber soling stocks. With synthetic rubber 
soling stocks, high molding temperatures were essential 

to a complete cure. 

Side and Bottom Molds 

Individual contribution of the side molds and bot- 
tom mold to the curing of the outsole is illustrated in 
Figure 4. Due to the limited contact area, the side 
molds cure only the sole extensions as shown in an 
earlier cross section diagram (approximately /%4 inch). 

SUITABLE SOLING STOCKS FOR VULCAN- 

IZED-ON-SOLE PROCESS 

TABLE Il 

(Developed by United Shoe Machinery Corporation ) 

296-38-1 1296-38-3 1327-17 1322-15-5 1322-25-1 l 
Non- Mark (Oil Res.) (Oil Res.) 

Black Brown Long Wear 

Smoked Sheet 100 100 

SBR Rubber 

NBR Rubber 

NBR/ Vinyl 

Plastone 

Mineral Rubber 

Pine Tar 

Stearic Acid 

Reogen 

Silene EI 

Dixie Clay 

Lt Mag arb 

Pliolite S6B 

Reclaim Rubber 

Protox 169 

Agerite Powder 

Agerite Hypar 

Paraffin Wax 

Diethylene Glycol 

Altax 

Captax 

Me Tuads 

Sulfur 

HiSil 303 

Roxtone 180 

Cumar R-29 

Agerite Stalite 

Red Oxide 

Carbon Black 

Polybutene 32 

HiSil 233 

Arneel SD 

Agerite White 

Durex 12687 

Methyl Zimate 

Cumate 

Dioctyl Adipate 

Ferro 1820 

Sulfasan R | 

— t. te rt — AN —rwe — & ¢ oe 

AA — 1 we 

nan 

an 

tod td Wd A ty 

Goodyear Pliofiex 1502 

Goodrich Hycar 1041, 1042, 

Goodyear Chemigum 6, N600 

Includes all of these 



Slots in Shoe Upper ~ 
for Thermocouple Wires 

Lasting Margin 

A 

Thermocouple wires x 

| attached to Selector Switch 

x a —~ 

) 
FIG. |—Wires were attached to the shoe for the heat transfer 

study. 

This accounts for the low reading of the thermocouple 
positioned midway on the lasted margin and just 
beyond the cured portion of the sole extension. 

Reliance on sole mold alone shows temperature drop 
approximately 25°F. The conductivity curve rises to 

the 220°F. point in approximately the same manner 
and then flattens out. Therefore, accuracy of the 

data is questionable due to indeterminable heat losses 
to adjacent cold surfaces. 

Figure 5 shows the degree of heat transfer in a 
particular neoprene soling stock. Despite the high de- 
gree of heat transfer, this soling stock was considerably 
slower curing than the USMC stocks. 

Thermal Conductivity Study 

The key points drawn from this thermal conductivity 
study are: 

(1) The temperature reached at the interface of 
the rubber and leather (cement line) must be suffi- 
cient to cure the adhesive during the curing cycle, in- 
cluding cooling period. 

(2) The ideal condition exists when both the soling 
stock and the adhesive cure during the vulcanizing and 
cooling cycle. Either the sole or adhesive must show a 
degree of cure in order to effect a hot bond. 

(3) The rate of heat transfer determines the curing 
conditions at the interface. Cure systems for both the 
soling stock and the bonding adhesive must be formu- 
lated around the temperature conditions at the cement 
line. 

(4) The rate of heat transfer through the soling 
stock varies directly with the temperature of the bot- 
tom mold. Higher sole temperature will result ir 
higher temperature at the interface of rubber and 
leather. This condition can be gained at the expense 
of overcure at the sole tread which in turn reduces 
wear qualities. 

(5) Synthetic rubber soling stocks can withstand 
higher curing temperatures than natural rubber with 
no detrimental effects to wear quality. 

CURING 

TEMPERATURE (°F) 

Cement or soling stock must be 
cured in this portion of cycle 

- preferably both - for ideal 

condition. 

QUABOAG 3/31 58 

USMC STOCK 1327-17 (GRS) 

«— molds opened 

TIME (Min.) 

FIG. 2—Time and temperature curves for the BUVP heat transfer study for various soling stocks under varying conditions. 
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TcMPERATURE (°F) 

315°F [SM]  [S.M]330°F 

350°F 

<-— molds opened 

TIME (Min.) 

FIG. 3—Heating natural rubber soling stock to 350 F. is 
recommended. 

(6) Side mold temperature plays an important role 
in curing the extensions of the sole. Side molds insure 
a tight cure at the bite line of the shoe. Close control 
of side mold temperature is essential to prevent leather 
burns. A minimum temperature is desirable. 

(7) Determination of bond strength between the 
rubber sole and the leather upper should not be at- 
tempted until the sole has cooled to room temperature 

Bottom mold only at 3259F 

TEMPERATURE (°F) 

Side molds only at 320°F 

TIME (Min.) 

FIG. 4—Individual heating of side molds and bottom molds, using 
1296-38-1 soling stock in heat transfer study. 

after removal from the vulcanizer. Soling stocks suit- 
able for the molded-on process are highly accelerated 
and will continue to cure at reduced temperature. Our 
natural rubber soling stock 1296-38-1 will show a 
degree of cure in 3 days at 75°F. and a complete cure 
in the vulcanizer in six to ten minutes depending on 
sole thickness. 

Microporous Cellular Soling Stock. Our study with 

TABLE III—PuHyYSICAL PROPERTIES OF SOLING STOCKS FOR THI 

VULCANIZED-ON-SOLE PROCESS 

(Developed by United Shoe Machinery Corporation ) 

Cure Rate 

Specific Gravity 

Tensile Strength 

Elongation (“% ) 

Hardness (A) 

Tear (ppi) 

Abrasion (taber ) 

Abrasion( BuStd ) 

Flex(72°F.) 

Flex( 0°F.) 

Moldability 

Storage Stability(72°F.) 

Storage Stability( 0° F.) 

Adhesion(SATRA ) 

Heat Conductivity 

Sole Appearance 

Processibility 

Rubber Content (“ ) 

1296-38-1 

8 min. at 

300° F. 

1.30 

2490 

490 

79 

5.0x 10° 

1.0x 10" 

Good at 

250 psi 

3 days 

indef. 
100-4 

Excellent 

100% 

Good 

No bloom 

Good 

41.0 

1296-38-3 

8 min. at 

300° F. 

1.30 

2500 

S00 

5.0x10 

1.0x 10" 

Good at 

250 psi 

over 14 days 

indef. 

100-4 

Excellent 

80% 

Good 

No bloom 

Good 

41.5 

1327-17 

10 min. at 

335°F. 

1.19 

2950 

475 

70-73 

220 

645 

3.3x10 

1.0x 10" 

Good at 
250 psi 

over 20 days 

indef 
100-4 

Good 

100% 

Good 

No bloom 

Excellent 

42.6 

1322-15-5 

12 min. at 

335°F. 

1 2e 

2745 

600 

80 

286 
177 

69 

7.0x 10° 

over 1.0x10° 

Good at 

250 psi 

30 days 

indef. 

100+ 

Excellent 

85% 

Good 

No bloom 

Excellent 

46.5 

1322-25-1 

12 min. at 

3335°F. 

1.23 

2425 

515 

68 

239 

.060 

83 

over 1.0x10' 

over 1.0x10" 

Good at 

250 psi 

30 days 

indef. 

100+ 

Excellent 

85% 

Good 

No bloom 

Excellent 

42.5 
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TEMPERATURE (°F) 
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FIG. 5—Degree of heat transfer in neoprene soling stock. 

this type of soling stock was very limited and was 
confined to several small sized shoes. Natural rubber 
sponge stock was used and we found that uni-direc- 
tional heat was inadequate to effect a tight cure. As 
soon as the blow occurs, an insulation medium is 

formed by gas cells and the thermal conductivity 
drops below the range required to cure the rubber. 
Heating the foot form appears essential to successful 
molding of micro-cellular soles. 

Various Investigations 

Mold Lubricants and Cleaning. The molds used in 
our study were not chromium plated. Chrome plating 
or Teflon coating aids in keeping molds free of hard, 
insoluble surface crusts inherent with molding of rub- 
ber stocks. The Teflon coated molds used had a 
tendency to chip and wear and were not as effective 
as chromed plate molds. 

We investigated a number of mold lubricants and 
found that silicone oil sprays (100 per cent or emul- 
sions) were highly effective. An aerosol type silicone 

spray applies a very fine mist thereby preventing 
imperfections in molding due to excess lubricant. A 
number of aerosol lubricants were tried and the least 
expensive proved to be General Purpose Mold Release, 
manufactured by North Shore Laboratories, Salem, 
Mass. 

Irregular shaped mold surfaces, such as cleats, have 
a greater tendency to become dirty than do smooth 
surfaced molds. Heavily encrusted molds can be 
cleaned quite readily by the use of silicone emulsion 
sand blast. 

Reduced Vulcanizing Time (Preheating). Prior to 
installation of a British United Vulcanizing Press 

unit, the plant manager said that he would live with 
the 12 minute cure for a while but eventually would 
expect a much shorter cure time. Obviously, a shorter 
cure time would increase production and would be 
reflected in a more profitable operation for the shoe 

manufacturer. 

Emphasis on a shorter cure time poses a problem to 
the rubber manufacturer. Highly accelerated soling 
stocks introduces such problems as processing and 
storage stability. The research efforts of the USMC 
team defined the limitations of accelerated cures by 
chemical means. In an effort to support BUVP in- 
Stallations, coupled with satisfying the needs of the 
shoe and rubber manufacturers, the USMC team re- 
sorted to physical means in the form of pre-heat 
assists. 

Suitable Preheat Method 

The objective of this study was to determine the 
most suitable preheat method that would insure: (1) 
Minimum vulcanizing time. (2) Rubber processing 
safety. (3) Adequate shelf life. 

Once again the study was restricted to uni-direc- 
tional heating with no assist from heated, metallic 
foot forms as used in string lasted techniques. Our 
studies of the several preheat methods included: (1) 
Dielectric heating (high frequency RF). (2) Radiant 
heating, single and dual surface exposure. (3) Con- 
ductance heating. (4) Circulating hot air. 

Electronic Heating 

Several authors have explained the details of 
electronic heating (6). Materials conducive to di- 
electric heating must be polar, containing oppositely 
charged atom pairs called “dipoles.” Dipoles placed 
in an electric field will attempt to align with the po- 
tential gradient, setting up a torque called “dipole 
moment.” By high frequency reversal of the electrical 
field, the dipoles attempt to align with each directional 
change. The medium containing the dipoles resists 
realignment absorbing energy in the form of heat 
commonly known as “dielectric loss.” Materials with 

Raise 

| 
ower 

TOP ELECTRODE 

1/2" to 38" Thick 

| RUBBER SPECIMEN ae 010" Teflon Sheet 

"14" x 14” Polyethylene 

BOTTOM ELECTRODE 

FIG. 6—Rubber specimens from '/2 to ¥% inch were tested in 
this heater. 
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a high loss factor are readily heated electronically. An 
extensive tabulation of high loss materials was com- 
piled by A. Von Hippel (7). We used equipment with 

the following specifications: 
Thermal RF heater, model 1000 (LaRose ). 

Power output: 15 kv. 
Heating capacity: 10 Ibs. compound a min- 

ute, (240°F. to 250°F.). 
Electrode area: 16 inches by 18 inches. 
Electrode spacing: 1.5 inch to 6.25 inch. 
Frequency: 48 to 60 mc. 
Power line current: 230 v, 70 amp. 

The heater was converted to low voltage operation. 
This was more than adequate for this study. Some 
modification was required to offset the minimum spac- 
ing between electrodes in order to accommodate rub- 
ber specimen 42 inch to % inch thick. This was 
accomplished as shown in Figure 6. 

Purpose of Teflon 

The Teflon which sandwiches the specimen serves 
the dual purpose of proper spacing and ready release 
of tacky rubber compositions. Polyethylene and 
Teflon are recommended due to low loss factors (7). 
LaRose Manufacturing Company recommends a 

¥4 inch air space above the specimen for most efficient 
heating. We found it necessary to slightly compress 
the rubber specimen between the contact surfaces in 
order to level specimen surface irregularities that re- 
sult in “hot spots” or arcing. 

TABLE 1V—-PREHEATING VARIOUS GUMS 

Specimen thickness: 2 inch 

Ambient Electrode Time 

Temp. Distance Cycle Heat 

(°F.) (inches) = (sec.) (°F) 

NBR (Chemigum N6B) — 80 

NBR (Chemigum 1052) 80 

NBR (Chemigum N-8) 80 

NBR (Chemigum N-6) 80 

NBR (Hycar 1001) 80 

NBR (Hycar 1072) 80 

NBR (Hycar 1042) 70 

Polyacrylic (Hycar 4021) 70 

SBR (Plioflex 1502) 80 

SBR (Plioflex 1502) 80 

SBR (Plioflex 1773) 80 

Neoprene (WRT) 80 

Neoprene (GN) 80 

Butyl (365) 80 

Chlorinated Butyl 

(Enjay MD 551) 

Polyurethane ¥4 140 

(Genthane S) 

Polyurethane Broke 

(Adiprene B) Needle 

Nat. Reclaim 90 

Pale Crepe 80 

130 

Smoked Sheet ; 90 

110 

225 

230 

230 

230 

230 

230 

200 

150 

80 

160 

80 

165 

170 

80 

140 

pe 
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TABLE V—CURING SYSTEMS 

Standard 

Nitrile 

Stock 

(Control) 

Curing 

System 

Sulfur 2.0 

Thiazyl acc. 

Thiazole acc. 

Dithiocarbamate 

MeZimate 

Cumate 

Amine 

Maximum preheat 

tolerance 200°F. 310°F. 250°F. 270°F. 

Center 

Preheating Gum Rubbers. The degree of heat in- 
duced by RF heating was studied for natural and 
several synthetic gums. The need for uniformly 
thick specimen was apparent and this was accom- 
plished as follows: (1) Rubber breakdown by 10 
minute milling. (2) Freezing in dry ice/acetone bath. 
(3) Band sawing to desired thickness. (4) Thawing 

to ambient temperature. 
Heat determinations were made at the center of 

the heated specimen using a needle, surface pyrometer. 

Results are shown in Table IV. 

Priority for NBR Type Gum 

Since NBR type gum was most receptive to RF 
heating, it commanded priority in the shoe bottoming 
study. Utilizing previous United Shoe research on NBR 
type soling material, we directed our study toward 
determination of maximum induced heat to minimize 
vulcanizing time without danger to scorching or pre- 
cure. With United Shoe Machinery Corporation nitrile 
soling stock 1322-15-7, RF heating revealed the 
following: 

(1) Degree of heat induced varies directly with 
electrode spacing. 

(2) This stock, accelerated by a dithiocarbamate 
system, can be preheated to 200°F. without scorching. 
Above this temperature, volatile matter present cre- 
ates a cellular structure that is tightly cured at 250°F. 

(3) When preheated to 200°F. the subsequent 
vulcanizing time for the soling stock is six minutes. 

(4) Plasticity is increased four times. Mold flow, 
determined by spew, indicates a half-minute for pre- 
heated stock compared with two minutes for stock 
that has not been preheated. 

(5) The 200°F. through heat is reached in four 
to eight seconds, depending on electrode spacing. 

(6) The preheated stocks, vulcanized in half the 
normal curing cycle, showed neither inferior physical 
properties nor inferior bonds to leather.. 

(7) Heat loss from preheated stock when removed 
from the RF heater varies with stock thickness and 
the degree of induced heat. 

(8) Preheated sole is limp but can be handled. 



TABLE VI—RADIANT HEATING 

Temperature 

Temperature of Opposite 

Near Heat at Center Surface 

(°F.) ("F.2 (°F.) 
150 70 70 

210 110 80 

230 145 95 

280 cured 210-220 130 

¥g inch depth 

Temperature 

of Surface 

Safe Processing Stock. Slower curing systems are 
more adaptable to the RF preheat method. A number 
of curing systems were studied to determine the 
maximum tolerable induced heat that would prevent 
scorching. A few of these stock systems are shown in 

Table II. 
The use of system three in Table V resulted in the 

following: (1) Increased scorch time by 400 per cent 
(3 minutes to 12.5 minutes). (2) Storage stability of 
one month at 90°F. continuous heat. (3) A satisfac- 
tory cure in six minutes after 240°F. to 250°F. 
preheat. (4) Physical properties were comparable to 

control (standard 12 minute cure). 
Work shoes were made in accordance with above 

outlined system and subjected to vigorous field trials. 
No evidence of rubber failure was observed after one 
year of continuous wear under the very rugged condi- 
tions obtaining in an oil refinery. 

Heating Aids. Certain fillers enhance dielectric heat- 

ing of rubber stocks (6). The best of fillers for this 
purpose is carbon black which is prohibitive in a non- 
marking soling stock. A few materials that showed 
promise in our study included: 

(1) Sulfonamides 

(2) Phenol-formaldehyde resins 
(3) Urea-formaldehyde resins 
(4) Cellulose derivatives 
(5) Polyvinyl pyridine 
(6) Polyvinyl chloride resins 
(7) Natural resins 

Air Circulating Oven. Very little effort was ex- 
pended in this study when it was determined that this 
preheating method was very slow. The NBR soling 
stock used in the RF study was placed in an air circu- 
lating oven set at 200°F. The time element to reach 
200°F. at the center of the biscuit was approximately 
30 minutes. There was no evidence of scorch in the 
specimen. 

We learned that one of the fast curing USMC 
natural rubber soling stocks when preheated to 150°F. 
in the oven required only 42 minutes in the BUVP 

for a complete cure. 

Radiant Heating: A radiant heat source was used 
in the study of single exzosure radiant heating. Hee! 
and sole biscuits were measured for heat absorbed 
The results are shown above in Table VI, “Radiant 
Heating.” 

The uneven heat distribution by the radiant meth- 
od sharply contrasts with the uniform heat of the RF 
method. It should be noted, however, that the radiant 
method reaches 210°F. on the closest surface in three 
minutes, contributes considerably to cure of the adhe- 
sive, and reduces over-all cure time. This method was 
tested in the field and improved the degree of cure in 
very thick heel sections. The major deficiency of this 
type of preheating is the lack of control to prevent 
scorching of relatively fast curing stocks. 

Compare RF and Radiant Methods 

Figure 7 shows soling stocks preheated by radiant 
method compared to the RF method. Heat measure- 
ments were taken at the rubber/leather interface dur- 
ing vulcanizing by the previously described method. 
Although both test specimens were preheated to 
200°F. the differential in surface heat loss, during 
transfer to vulcanizer, is greater in the radiant heated 
sample. This accounts for the initial lag and the 
parallel nature of the curves. 

In the method of dual surface exposure, we utilized 

z | ' fa 

Dielectric Heater 

% Radiant Heater 

TEMPERATURE (°F) 

TIME (Min.) 

FIG. 7—Heat measurements were taken at the leather/rubber 
interface for radiant and die!ectric preheat methods. 



a dual radiant heater in the form of a king-size pop-up 
toaster. Heat input was controlled by a 15 ampere 
powerstat. The degree of preheat was determined by 
affixed thermocouples, as shown in Figure 8. The dif- 
ference in heat between the two exposed surfaces is 
believed due to distance from the heating elements. 
This method of preheating is much more effective than 

the RHA heater. 
Conductance Heating. This method of preheating 

is currently popular in Europe. A preheating unit of 
this type is available commercially from British United. 

Figure 9 shows various thickness of soling stock 
1322-15-7 (fast cure), preheated in a flat bed press 
with platens at 200°F. The curves depict time to 
reach tolerable preheat for various thickness of soling 
stock. It will be noted that a half inch thick soling 
stock requires approximately six minutes to reach the 
desired degree of preheat. This is comparable to the 
time required to complete vulcanization and could 
be performed concurrently during vulcanization, thus 
synchronizing the overall process. 

A modified radiant heater or a conductance heater 
appears to be the most practical approach to satisfying 
the needs of both the shoemaker and the rubber 
formulators. 

Dielectric Preheat Is Efficient 

Of the several methods investigated, dielectric pre- 
heating appears to be the most efficient in speed, heat 
control, range of soling stocks, and from the stand- 
point of automation. The basic disadvantage with 
dielectric heating appears to be cost of equipment, 
operational cost, and operating hazards. 

In general, selectivity of bottoming materials, aided 
by preheat assists, indicates that a four to five minute 

TEMPERATURE 

TC Wire 1 - top 

TC Wire 2 - center 

TC Wire 3 - bottor 

‘a ee 
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TIME (Min.) 

FIG. 8—Degree of preheat in the dual surface radiant heater is 
determined by thermocouples. 

TEMPERATURE (°F) 

TIME (Min.) 

FIG. 9—Specimens of soling stock 1322-15-7 were preheated by 
conductance. 

curing cycle, which allows for safety in rubber proc- 
essing and adequate shelf life, is feasible. Some soling 
stocks can be cured with reduced side mold tempera- 
ture. This eliminates heat damage to the upper 
leather. 

It is our conclusion that preheating of soling stocks 
appears feasible and practical for the molded-on 
process. Preheating of soling stocks acts as an assist in 
reduced vulcanizing time and makes storage stability 
and stock processing less critical. 
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ATTRITED CARBON BLACKS and THEIR BEHAVIOR in ELASTOMERS 

Effect of Attrited Blacks 

‘On SBR and Other Rubbers 

By A. M. GESSLER 
Chemicals Research Div., Esso Research & Engineering Co., Linden, N.J. 

tion through ball or two roll (rubber) milling was 
described in the first paper (/) of this series. 

Unexpectedly large increases in the surface area of 
the blacks were shown to attend the attrition. These 
increases were attributed partly to the breakage of 
secondary aggregate structure, and partly to abrasion 
or fragmentation occurring at the surfaces of indi- 
vidual particles. Oxidation of the blacks, the extent 
of which was shown to increase linearly with the 
surface area of the blacks, was envisioned as arising 
from free radical activity, unpaired electrons being 
made available from the homolytic cleavage of carbon 
to carbon bonds in the course of the attrition. The 
acidity of the blacks, as indicated by pH, was shown 
to increase with the oxidation. Oil absorption meas- 
urements finally were used to indicate the dissipation 
of secondary or aggregate structure in attrited carbons. 

T modification of carbon blacks by severe attri- 

Effects on Butyl Properties 

A second paper in this series (2) showed the effects 
of attrited blacks on the properties of butyl. Improved 
stress-strain and dynamic properties, it was proposed, 
resulted from an increased reinforcing capacity asso- 
ciated with both the physical and chemical changes 

rendered in the blacks by attrition. The intrinsic 
conflict in butyl cures between abrasion resistance on 
the one hand and hysteresis on the other was shown 
to be resolved, good abrasion resistance as well as 
good dynamic properties being provided with attrited 
blacks in samples cured for relatively short times. 
The advantages of attrited blacks were further re- 
ported to be maintained over a wide range of black 
concentrations. As a result, the use of higher loading 
levels was suggested for these blacks as a means of 
gaining economic advantages over the corresponding 
standard blacks. Finally, the sharp response of butyl- 
attrited black systems to unpromoted heat treatment 
(3,4) was cited as further evidence for increased 
chemical activity in the attrited blacks. 

The present paper considers the effects of attrited 
blacks in SBR and other elastomers with much higher 
unsaturation than butyl. With natural, acrylonitrile- 
butadiene, and chloroprene rubbers, for which illus- 
trative data are presented, the approach involves 
straightforward consideration of the blacks. How- 

ever, with SBR the anticipated effects of attrited 
blacks are not directly achieved. Cure with these 
blacks is severely retarded. Therefore considerable 
discussion is devoted first to the vulcanization be- 
havior of SBR-attrited black systems, and second and 
more especially, to the unusual cure activating influ- 
ence obtained when glycerol or other polyols are 
added in these mixtures. 

Good dispersion of carbon black in elastomers is a 
requisite to obtaining optimum vulcanizate quality. 
This is especially true with attrited blacks. Since 
these blacks are fluffy (not pelleted or otherwise 
densed), and since they also have low secondary 
structure and high surface area, they require particular 
handling care. For the work reported here and in 
previous papers compounds were prepared on an open 
mill. The black was added slowly and as uniformly 
as possible along the length of the mill nip. In addi- 
tion, the batch was cut from time to time as the black 
was being added, but never before the disappearance 
of all free black. As a general rule, we attempted to 
keep the amount of black falling through the mill into 
the pan at an absolute minimum, and particularly, to 

avoid the formation of compacted plates in this by- 
passed black. Therefore, we employed longer mixing 

times than normal with standard blacks. This fact, 
though it may constitute cause for practical concern, 
was not a deterrent in our work. Our first objective 
was to assay the intrinsic potentialities of attrited 
blacks, and not the prospects for their immediate 
adaptability to accepted commercial processes. 

Retard Cure of SBR 

Unless otherwise stated, the studies in this paper are 
restricted to the compound formulations shown in 
Table I. The words “‘attrited” and “ball milled,” as in 
previous papers, are used interchangeably to refer to 
blacks which were ball milled in steel assay jars 
(1% gallon capacity) under standard conditions as 
already described (/). 

In the absence of the selected additives which will 
be discussed in a later section, a primary and yet 
surprising effect of attrited blacks in SBR is to retard 
cure. Table II shows a typical set of results for SBR 
vulcanizates with a series of ball milled HAF blacks. 
Cure retardation effects are seen to increase with the 
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time of carbon black attrition. Modulus and shore 
hardness are sharply decreased; extensibility is greatly 
increased. In addition, undesirable softening of the 
vulcanizate due to insufficient cure is apparent in the 
decay of dynamic properties. Reductions in dynamic 
modulus, K, are disproportionately larger than the 
reductions in internal viscosity, 7, with the result that 
relative damping is increased, according to the 
equation: 
Per cent Relative Damping = 200/[1 + (2K/zx? nf)], 
where f refers to frequency in cycles/second (5). 

Cure retardation with attrited blacks in SBR is 
further demonstrated by comparing similar butyl and 
SBR systems. This is done in Figure 1, using the 
same series of blacks as in Table II]. Modulus in the 
case of SBR is decreased more than 65 per cent with 
HAF black, ball milled just long enough (4 hours) to 
increase its surface area from 80, its original value, 
to 90 M?*/g. This is a nominal change, considering 
the full extent of the surface area changes attending 
attrition, plotted along the abscissa. 

By contrast, modulus with butyl is decreased less 
than 15 per cent with the same ball milled black. In 
this case the decrease is attributed to reduced aggre- 
gate structure in the black, rather than to cure rate dif- 
ferences. Finally, it is interesting to note that the curves 
for butyl and SBR, in Figure 1, are very nearly 
parallel as the surface area of the attrited black is 
increased from 95 to 136 M?/g. The effects of attri- 
tion apparently yield similar changes in the modulus 
of both rubbers in this range of the attrition spectrum. 

Cure retardation with attrited blacks in SBR is a 
general and consistent phenomenon. Figure 2 shows 
that effects similar to those just reported for ball 
milled HAF black are also obtained with ball milled 
SRF, FEF, and SAF blacks. It is noteworthy that the 
break in these curves, following the initial and sharp 
decay of modulus, is not uniquely associated with the 
surface area of the black. 

Effect of Carbon Black Acidity 

The pH of carbon black decreases very rapidly 
during the early stages of severe attrition. With high 
structure furnace blacks such as FEF, HAF, ISAF, 
or SAF, more than 75 per cent of the total pH 
change is achieved in the first four to eight hours of 
ball milling (/). This pH change, furthermore, can 
be correlated with the modulus change in the resulting 
vulcanizate. Figure 3 shows a relationship using the 
butyl and SBR systems referred to in Figure 1, ex- 
pressing pH reciprocally as the hydrogen ion concen- 
tration in moles/liter. Clearly, the SBR cure system 
is much more sensitive to carbon black acidity than 
is the butyl cure system. This sensitivity, though it is 
not understood, apparently accounts for the unique 
behavior of SBR with attrited blacks. Natural, acryl- 
onitrile-butadiene, and chloroprene rubbers, like 
butyl, exhibit no similar cure retardation effects. 

Until the time that work was initiated with SBR, 
reduced modulus in vulcanizates with attrited blacks 
was associated almost entirely with reduced aggregate 
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TABLE I—BASE FORMULATIONS 

STYRENE RUBBER 

Compounds cured at 300°F. 

GR-S_ 1500 100.0 

Phenyl-8-Naphthylamine 0.5 

Black 50.0 

Stearic Acid 1.0 

Zinc Oxide 5.0 

Sulfur 2.0 

2,2’Benzothiazyl disulfide 

Zinc Diethyl-Dithiocarbamate* 

NATURAL RUBBER 

Compounds cured at 287°F. 

Smoked Sheets 100.0 

Phenyl-8-Naphthylamine 0.5 

Black 50.0 

Stearic Acid 3.0 

Zinc Oxide 5.0 

Sulfur 3.0 

Mercaptobenzothiazole renee 1.0 

ACRYLONITRILE RUBBER 

Compounds cured at 287°F. 

Hycar OR 15 100.00 

Black 50.0 

Stearic Acid 1.0 

Zinc Oxide 5.0 

Sulfur 5 
2,.2’'Benzothiazyl disulfide 

Diphenylguanidine’ 

Dibutyl Phthalate 

CHLOROPRENE RUBBER 

Compounds cured at 287°F. 

Neoprene GN 100.0 

Black 50.0 

Magnesia 4.0 

Neozone A 2.0 

Zinc Oxide 5.0 

Sulfur 1.0 

Diphenylguanidine 1.0 

BUTYL RUBBER 

Compounds cured at 307°F. 

Enjay Butyl 217 

Black 

Stearic Acid 

Zinc Oxide 

Sulfur 

retramethylthiuram disulfide 

2,2’Benzothiazyl disulfide 

(1) Altax, (2) Zimate, (3) Captax, (4) D.P.G., (5) Tuads. 

or secondary structure in the black. Justification for 
this association was found in the fact that modulus is 
known to decrease when secondary structure is re- 
duced without changing the pH or other properties of 
the black. Since the dissipation of black structure, 
as it is measured by oil absorption tests, and the 
regression of pH follow parallel courses during the 
attrition, it is impossible at this time to separate the 
influence of each on modulus. Experimental evidence 
(6) indicates, however, that modulus losses resulting 
from reduced black structure alone are very nearly 
constant (300 to 500 psi) regardless of the polymer. 

Therefore, critical cure differences between SBR 
and butyl seem to be a reflection of differences in 
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the sensitivity to acidity in the black, as is indicated in 
Figure 3. With this in mind, limitation of the oxida- 
tion, and hence the acidity, of severely attrited blacks 
is suggested as an approach to “tailoring” these blacks 
for SBR. If oxidation is the result of free radical 
activity, as we have proposed (/), the use of free 
radical acceptors in the attrition reaction might con- 
stitute a means for accomplishing this purpose. 

Some General Glycerol Effects 

The cure of SBR with attrited blacks is greatly 
improved when polyols, like glycerol, are added in the 
compound. This effect, which is discussed in detail 
in the next several sections of this paper, is preceded 
here with a short discussion of the literature pertain- 
ing to the use of glycerol in rubber and other elas- 
tomers. 

The use of glycerol in rubber has recently been 
reviewed (7). Glycerol and other polyols are employed 
as auxiliary agents in the development of optimum 
mechanical properties. Chemisorption at the surface 
of active fillers and direct chemical reactions involving 
the vulcanization system are proposed as mechanisms 
for this effect. Howland and coworkers (8) studied 
aqueous phase diluents in the emulsion polymeriza- 
tion of butadiene-styrene rubber, and found that poly- 
mer synthesized in the presence of glycerol exhibited 
abnormally high stiffening in tread type compounds, 
and cured considerably more rapidly than standard 
styrene rubber. They offered no explanation for this 
result, but reported that similar effects were not ob- 
tained when methyl alcohol was used in place of gly- 
cerol. The increased vulcanization rate and higher 
modulus and tensile strength in styrene rubber-hy- 
drated silica systems containing ethylene glycol were 
also demonstrated (9). 

Addition 2f Glycols 

Hausch (/0) found that the addition of glycols or 
amines to silica decreased the adsorption of malachite 
green on the pigment. He proposed that glycols and 
amines reduced the accelerator adsorption in mixtures 
ol Hevea and silica, and that this led to improved vul- 
canizates. Previous work in these laboratories (//) 
showed that glycerol in conventional butyl-silica sys- 
tems yielded little improvement in vulcanizate quality. 
In butyl-silica systems which were heat treated, how- 

ever, glycerol produced vulcanizates with improved 
modulus, tensile strength, and dynamic properties. 
Polyol activation of thermal interaction between the 
filler and polymer was envisioned. Finally, Tinyakova 
and coworkers in Russia have proposed that hydrozen 
sulfide formed by the reduction of sulfur with polyols 
is an explanation for cure acceleration effects which 
are obtained with these agents (/2). Data from solu- 
tion studies were offered to support this proposition. 

The greatly enhanced properties which result in 
SBR-attrited black vulcanizates when glycerol is 
present have already been mentioned. Curves in 
Figure 4 show this effect, and demonstrate the im- 

TABLE II—EFFECT OF ATTRITED HAF BLACKS ON 

PROPERTIES OF SBR 
Compounds cured 45 minutes at 300°F. 

Time of ball milling, 

hours 0 4 8 12 
Surface area of black, 

M?/g. 80.0 90.0 95.0 108.0 136.0 

Oxygen content of black, 

Wt. per cent 0.58 0.81 1.04 1.1 

PH of black 6.9 4.5 4.3 4.1 
Properties of SBR vulcanizate 
Modulus at Ib/in* 

100% 415 200 190 165 150 

300% 2325 825 750 545 355 

500% 2000 1865 1410 855 

700% 3430 3215 2505 1850 

Tensile strength, 
Ibs./in.? 3495 3460 3430 3220 1925 

705 740 800 815 

24 

8 1.72 
5 

Per cent elongation 425 

Dynamic properties 
nfxl0*, poisesxcps 4.28 3.67 3.87 3.49 3.01 
Kx10°*, dynes/cm? 11.3 8.19 8.43 7.66 6.38 

per cent relative 

damping 26.3 30.4 31.0 30.9 31.8 
Shore hardness 53 46 43 42 35 

proved stress-strain properties which result from the 
use of glycerol (3.0 php) in an SBR compound with 
ball milled HAF black. The ball milled black used 
in this work, and in all subsequent work in this paper 
dealing with HAF black, was characterized by the 
following analytical data: surface area = 106 M’/g., 
weight % oxygen 1.57, slurry pH 4.0, oil ab- 
sorption 0.61 cc./g. Typical properties for a 
standard HAF black are listed in Table Il. The oil 
absorption value for the standard black is 1.08 cc./g. 

The effect of glycerol concentration was studied in 
SBR compounds containing 40 volumes (72.0 php) 
of ball milled FT black (surface area 128 M?/g., 
weight % oxygen 1.97, slurry pH = 4.35). Since 
this work involved other considerations, which are 
outside the scope of this paper, the base formulation 
in Table I was changed to contain increased quanti- 
ties of sulfur and accelerators: 2.75 parts sulfur, 
1.75 parts 2,2’benzothiazyldisulfide, 0.2 parts zinc 
diethyldithiocarbamate. Modulus and tensile curves 
in Figure 5 show the results which were obtained. 
In accordance with these data, glycerol concentration 
at 3.6 php was taken as the standard for the work 
reported in this paper. No attempt was made to 

investigate the interrelation between the optimum 
glycerol requirement and the concentration and tyne 
of black. It is nevertheless recognized that systematic 
study of these parameters might be of great va'ue in 
understanding more clearly the role played by glycerol 
in SBR-attrited black systems. 

Giycerol Effect is Unique 

The powerful cure activating effect of glycerol is 
unique in SBR systems with attrited blacks. Glvcero! 
increases the rate of cure in systems with standard 
black, but it has little or no effect on the vltimate 
state of cure. The upper curves in Ficure 6 show 
that modulus increases at early cure times when s!v- 
cerol is present in this kind of compound. Hovever, 



the difference virtually disappears when the cure time 
is extended to 60 minutes or longer. Modulus values 

then tend to be the same, regardless of the presence 
of glycerol. By contrast, SBR-attrited black com- 
pounds containing glycerol (lower curves in Figure 
6) display not only increased cure rate, indicated by 
the steeper slope in the early portions of the glycerol 
curve, but the ultimate modulus after both curves 

have leveled is 58 per cent higher in this case. Both 
cure rate and cure state effects are attributed to 
glycerol in these systems. 

The equilibrium swelling capacities of the vulcan- 
izates used in the work of Figure 6 were measured 
in toluene (48 hours at 25 0.5°C.). The results 
in Figure 7 corroborate the conclusions drawn from 

the modulus data in Figure 6. Volume swell values, 
particularly for samples at long cure times, tend to 
be the same for standard black compounds with and 
without glycerol. With attrited black, however, 

the presence of glycerol leads to vulcanizates with 
higher cross link density and significantly lower swell- 
ing capacity. The reversal in the swell curve shown 
in Figure 7 for the ball milled black vulcanizate with- 
out glycerol is not paralleled by the corresponding 
modulus curve in Figure 6. No explanation for the 
divergence is offered. Reversion, in the sense of 
softening, is generally not experienced with styrene- 
butadiene rubbers, which tend to harden or resinify 
on extended curing or on heat aging. The slight 
increases in volume swell, occurring when the vul- 
canizates with standard black and glycerol are cured 
for longer times, is also unexpected. However, since 
the samples were weighed originally but not finally 
after drying, the influence of extractable matter may 
be a factor in these results. 

Requires SBR 

The unique nature of the glycerol cure activation 
effect in SBR-attrited black systems is further demon- 
strated when the results in Figure 6 are compared 
with those obtained from similar experiments with 
butyl or natural rubber. Figure 8 shows that in butyl 
compounds containing standard black, the modulus of 
the glycerol systems is uniformly lower. This sug- 
gests a simple diluent or plasticizer action as the 
role of glycerol in these vulcanizates. The loss of 
modulus which glycerol produces in butyl compounds 
containing ball milled black, however, is larger than 
would be expected from diluent action alone, and 
increases with the time of cure. Thus, the glycerol 
effect in butyl is not only very much smaller than 
that in SBR but, oddly enough, in the opposite direc- 
tion. In the presence of glycerol, modulus is de- 
pressed in butyl, and enhanced in SBR. This is 
especially true in systems with attrited blacks. 

Detailed tensile and cure data from these experi- 
ments with SBR and butyl are presented in Tables 
III and IV, respectively. Carefui inspection of the 
values in the first four columns of each of these tables 
will convince the reader that SBR and butyl are indeed 
different in their response to the separate influences 
of attrited black and glycerol. The remarkable and 
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striking results in Table III have been referred to 
already, but in much less detail. It is noteworthy 
in Table IV that tensile strength and extensibility suffer 
very little change as a result of glycerol addition when 
butyl is compounded with standard black. This seems 
to support the proposition which was suggested by 
the modulus data, namely, that the glycerol effect is 
simply a plasticizer or diluent effect. Much greater 
changes in tensile strength and elongation are ob- 
served when glycerol is added in the butyl compound 
with attrited black. These results, like the modulus 
data, imply that important changes in either the cure 
or reinforcement systems, or both, attend the use of 

glycerol in this case. 
The uniqueness of the glycerol cure activation 

effect in SBR systems containing attrited blacks is 
associated with both the polymer and the black, as 
already described. Additional support for this state- 
ment is found in the fact that similar results are not 
obtained with natural or butadiene-acrylonitrile rub- 
bers. Attrited blacks do not lead to cure rate diffi- 
culties in these elastomers, and the addition of glycerol 
produces insignificant changes in the quality of the 
vulcanizates, regardless of the nature of the black. 

Independent of Sulfur 

In attributing the uniqueness of the glycerol effect 
in SBR to the polymer and the black, the possibility 
had to be considered that the activity of glycerol 
might instead be related to the particular chemical 
environment of the cure, i.e., to the chemical activity 
of the accelerator or accelerator combination used to 
make the cure. SBR _ vulcanizates containing ball 
milled black were therefore prepared with the accel- 
erator systems which were used in butyl and natural 
rubber, and which gave neither cure retardation nor 
glycerol activation effects in these polymers. Table V 
shows that in the absence of glycerol, attrited black 
retards the cure of SBR to very nearly the same 
extent for the three accelerator systems studied. Simi- 
larly, the magnitude of the glycerol activation effect 
appears to be about the same in the three cases 
shown. From this, the dependence of these phe- 
nomena on the polymer composition and the black 

type seems assured. 
It is interesting to note in Table VI that SBR, when 

cured with dicumyl peroxide (Di Cup at 1.0 php) 
without sulfur or accelerators, suffers little or no cure 
retardation with attrited blacks. This observation is 
contrary to expectation since acidic compounds are 
generally not recommended for use in peroxide cured 
vulcanizates (/3). Glycerol yields relatively small 
cure activation effects in peroxide cured SBR. Though 
glycerol has a greater activity in the attrited black 
compound (Table VI), the vulcanizate changes it 
produces are small, when compared with the changes 
in the corresponding sulfur cured compound. 

In further consideration of the glycerol effect, SBR- 
attrited HAF black systems were studied with other 
hydroxy compounds substituted for glycerol. The 
standard formulation was used in this work, and the 
concentration of the substituted polyols was taken as 
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TABLE I[I—CurE STUDY SHOWING EFFECT OF GLYCEROL IN SBR 

WITH STANDARD AND ATTRITED HAF BLACKS 

Not Heat Treated 

Condition of black Ball Milled 

Glycerol. php 3.0 

Cured 15 min. at 300°F. 

Modulus at |b/in® 

100% 135 

300% 305 

500% 610 

800% 1220 

Tensile strength, Ibs./in.* 1610 
Per cent elongation 1000 

Shore hardness 

Cured 20 min. at 300°F. 

Modulus at |b/in° 
100% 

300% 

500% 

700% 

Tensile strength, Ibs./in 441 

Per cent elongation 
Shore hardness 62 

Cured 30 min. at 300°F. 

Modulus at |!b/in 
100° 

300% 1750 

4090 

4340 
530 

63 

395 

$00% 

Tensile Strength, Ibs./in 

Per cent elongation 

Shore hardness 

Cured 45 min. at 300 F. 

Modulus at I!b/in 
100° 

300 

SO0% 

Tensile Strength, Ibs./in 

Per cent elongation 

Shore hardness 

Cured 60 min. at 300° F. 

Modulus at Ib/in 

100° 

300 

500% 
1950 

4430 

520 
64 

Tensile Strength, Ibs./in.* 

Per cent elongation 

Shore hardness 

Standard 

485 
2475 

3910 5 
585 460 

, 

Heat Treated 

Milled Standard 

3.0 — 3.0 — 3.0 

200 200 410 600 

575 625 2410 3360 

1815 1960 

3735 3735 3800 

740 460 355 

48 62 65 

205 695 

850 3680 

2665 

4000 3820 

625 320 
47 

3985 
380 

1850 1870 

4810 4400 

4810 4400 

500 500 
<7 

54 J/ 

a molar equivalent of glycerol at 3.0 php. Results are 
given in Table VII, listing the hydroxy compounds in 
order of increasing cure activity as judged by the 300 
per cent modulus. 

Other Polyols Studied 

Aromatic hydroxy compounds (mono-, di- and tri- 
hydric phenols) are generally undesirable. Cure is 
not obtained at all with three of these, even when the 
vulcanization time is extended to sixty minutes. Two 
others give little or no improvement over the control 
compound which was prepared without polyol addi- 
tion. Hydroquinone alone shows positive results in 
terms of increased modulus, increased tensile strength, 
and reduced extensibility. Since phenols are weak 
acids, and since the vulcanization of SBR is sensitive 
to acid (Figure 3), one might suspect that phenol 

responses are related to phenol acidity. This is evi- 
dently not the case, as shown by the widely different 
results obtained with catechol, resorcinol, and hydro- 
quinone. All of these have roughly the same dis- 
sociation constants. 

Monohydric alcohols such as n-propyl alcohol or 
lauryl alcohol yield little if any enhancement of cure, 
even when their concentrations are increased to pro- 
vide the same number of hydroxyl groups as glycerol. 
Aliphatic polyols, however, generally appear extreme- 
ly effective. Ethylene glycol and 1,2,6 hexanetriol 
promote cure to a greater extent than does glycerol, 
despite the fact that lower tensile is obtained with 
these polyols than with glycerol. Experiments with 
trimethylene glycol (propandiol-1,3) indicate that the 
reactivity Of polyols is not necessarily associated with 
the 1,2 structure of the hydroxyl groups which is 
characteristic of glycerol, ethylene glycol, and 1,2,6 



IV—CurE STUDY SHOWING EFFECT OF GLYCEROL IN BUTYL WITH 

STANDARD AND ATTRITED HAF BLACKS 

Not Heat Treated 

Condition of Black Ball Milled 

Glycerol, php 

Cured 20 min. at 307°F. 

Modulus at |b/in* 

100% 
300% 
500% 

Tensile strength, Ibs./in.* 

Per cent elongation 

Shore hardness 

Cured 30 min. at 307°F. 
Modulus at |b/in’ 

100% 
300% 
500% 

Tensile strength, Ibs./in.’ 

Per cent elongation 

Shore hardness 

Cured 45 min. at 307°F. 

Modulus at Ib/in’ 

100% 

300% 

500% 

Tensile strength, Ibs./in.* 

Per cent elongation 

Shore hardness 

Cured 60 min. at 307°F. 

Modulus at |b/in’ 

100% 

300% 

500% 

Tensile strength, Ibs./in.’ 
Per cent elongation 

Shore hardness 

200 

740 

1900 

3050 

710 

52 

250 
1000 

2175 

2700 

615 

55 

Standard 

3.0 —— 

450 

1625 

2300 

440 

66 

Heat Treated 

Ball Milled Standard 

3.0 3.0 3.0 

200 
980 

2510 
3400 
670 
48 

400 

1600 

400 
1500 

2360 

455 

65 

2300 
460 
65 

550 

2050 

290 

1600 

2235 
340 
64 

3000 

475 

54 

hexanetriol. 
Hausch (9) showed that in Hevea the adsorption of 

malachite green on silica was reduced by both polyols 
and polyamines. Since no similarity appears in the 
cure activating effect of diethylenetriamine and the 
polyols in Table VII, the activity of the latter must be 
attributed to something more than the placation of 
adsorptive tendencies on the part of the filler. Polyols 
are believed to be involved somehow in interactions 
with the polymer, the black, and the curing systems. 
Polyamines, at least diethylene triamine, are not simi- 
larly involved in these interactions. 

Attrited Blacks Improve SBR 

When the compounds are properly cured in the 
presence of glycerol or other polyols, as has been 
described, attrited blacks lead to SBR vulcanizates 
with improved properties. The nature of these im- 
proved properties is discussed in the next several 
sections of this paper. For this discussion, attrited 
black compounds were prepared with glycerol as 

already specified (3.0 php). Due to the increased 
shortness and hardness which result when glycerol 

is added in SBR systems with standard black (Table 
111), no glycerol was used in the preparation of these 
systems. Vulcanizates were cured for 30 minutes at 
300°F. 

Stress-Strain Curves Shifted 

As was the case with butyl (2), SBR vulcanizates 
containing attrited blacks are characterized by in- 
creased tensile strength and extensibility. For the 
coarser blacks, such as FT black (Figure 9), the 
stress-strain curve is shifted in the direction of in- 
creased stress. Activation of the black by ball milling 
in this case is believed to lead to increased numbers 
of polymer-carbon attachments. As a result, the 
reinforcing action of the black is greatly increased. 
FT black is a subnormal structure black. The geome- 
try of its particle distribution, i.e., its secondary 
aggregate structure or oil absorption capacity, is not 
appreciably changed by ball milling. Similar results 
are obtained with MT black. 

The formation of increased numbers of polymer- 
carbon attachments is claimed for ball milled FT 
black systems and for attrited black systems gen- 
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TABLE V—COMPARISON OF GLYCEROL EFFECT IN SBR COMPOUNDS WITH 

DIFFERENT ACCELERATOR SYSTEMS 

Glycerol, php 
2,2’ benzothiazyl disulfide 
Zinc diethyl dithiocarbamate 

Mercaptobenzothiazole 

Tetramethylthiuram disulfide 

3 

0.15 

0 

0 

Cure 

140 

315 

705 

1210 

1750 

1850 
950 

54 

Modulus at Ibs./in.’ 

100% 

500% 

700% 

900% 

Tensile strength, lbs./in.? 

Per cent elongation 

Shore hardness 

3 
2 
1S 0 

0 

0 

15 min. at 300°F. 

240 

1220 

2930 

3685 

590 

58 

3.0 
1.0 

0 

0 

1.0 

3.0 

0 

0 

1.5 

0 

0 

5 
0 
0 
1.0 

30 min. at 300°F. 20 min. at 260°F. 

365 

1550 

3515 

150 
310 
720 

1240 
1935 
2250 
985 
51 

370 

1445 

3470 

150 

300 

610 

935 

3600 

515 

65 

3950 

565 

63 

1200 

960 

50 

erally. The interaction of carbon black with polymer 
free radicals formed during milling is one possible 
mechanism (/4) for bringing about these attachments. 
This concept was invoked in the discussion of attrited 
blacks in butyl (2). However, the possibility for car- 
bon-polymer interaction during vulcanization, by free 
radical mechanism (/5), or more probably, by com- 
plex oxidation-reduction schemes which also involve 
sulfur (/6), seems much more likely with SBR. The 
unique nature of the cure retardation, and concomi- 
tant glycerol activation effects in sulfur cured SBR- 
attrited black systems, seems to be entirely in accord 
with the requirements for this latter mechanism. 

Action with Finer Blacks 

With finer blacks—specifically, the high structure 
furnace blacks—the stress-strain curve is shifted in 
the direction of reduced stress. Figures 10 and 11 
show results for FEF and HAF blacks, respectively. 
Reduced stress in these systems is attributed to the 
dissipation of secondary or aggregate structure in the 
blacks. The effect of the increased surface activity 
of the attrited blacks is believed to be overshadowed, 
in these cases, by viscosity effects. Viscosity of the 
elastomer-black matrix is much less in the absence of 
secondary or aggregate carbon structure. 

Dependence of vulcanizate modulus on structure, 
geometric complexity, of dispersed carbon black 

was recognized in previous work with butyl (2). A 
similar situation is obtained with SBR. Once the 
geometric complexity of the black is reduced to a 
nearly constant state by attrition, the vulcanizate 
modulus at uniform black concentration tends to seek 
a common level, regardless of the surface area or the 
surface activity (oxygen content) of the attrited 
black. This behavior, shown in Figure 12, is the 
same as shown for butyl in the previous paper. Be- 
cause of greater sensitivity of cure in SBR, the points 
for SBR vulcanizates with attrited blacks are some- 
what more scattered than for corresponding butyl 
systems. Similarly, greater modulus increases are ob- 
served as structure or geometric complexity of stand- 

1.€., 

ard blacks increases from FT to SFR, up to the high 
structure furnace blacks, FEF, HAF, and SAF. 
Roughly, the latter standard blacks have the same, 
strong aggregation habits and give the same high 
values for vulcanizate modulus. 

Viscosity Reduced 

If viscosity and relaxation effects are indeed related 
to geometric complexity of carbon black, as we have 
suggested, this should be apparent in raw mixtures 
of polymer and black and should become larger as 
concentration of black is increased. This is confirmed 
by the Mooney viscosity plots in Figure 13. Lower 
viscosity is obtained with attrited black. The curves 
diverge for mixtures of SBR with standard and at- 
trited HAF blacks. Viscosity of the standard black 
system, only ten Mooney points higher at twenty 
volumes loading, is eighty points higher at sixty vol- 
umes loading. This clearly demonstrates the decreased 
viscosity which results in an elastomer compound when 
the high degree of structure ordinarily present in a 
black like HAF black is destroyed. We believe this 
viscosity change leads to the downward displacement 
cf the stress-strain curves (Figures 10,11). This is 
an advantage of attrited blacks which is clearly apart 

TABLE VI—EFFECT OF ATTRITED HAF BLACK AND 

GLYCEROL IN SBR COMPOUND 

Cured with peroxide 20 minutes at 300°F. 

Ball Milled Condition of black Standard 

Glycerol, php 3.0 3.0 

Modulus at Ibs./in.* 

100% 

300% 

500% 

700% 

175 
670 

1850 

3125 

160 

475 

1400 

2350 

2750 5 

785 

53 

312! 
700 

Tensile strength, Ibs. /in.? 

Per cent elongation 

Shore hardness 
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TABLE VII—EFFECT OF SELECTED HypRoxY COMPOUNDS SUBSTITUTED FOR GLYCEROL 

IN SBR-BALL MILLED HAF SysTEMs 

Cured 20 min. at 300°F. 

Shore 

Hardness 
Tensile strength Elongation, 

Ibs /in? per cent 
Modulus. Ibs/in’ 

ADDITIVE 200% 300% 500% 

No Cure 

No Cure 

No Cure 

2250 

3050 

Catechol (1,2 dihyd: »xyphenol) —--- - —— — 
pyrogallol (1,2,3 trih, Jroxyphenol) ——————— 

phloroglucinol (1,3,5 trihydroxyphenol) 

water 

lauryl alcohol (3 moles) 

2550 
1875 

310 52 2500 

350 S: 3015 

350 be 2 2590 

325 5§ 35 2830 
330 ST: 3240 

350 2765 

440 : 2 3150 
4225 

NO ADDITIVE (control) 
diethylenetriamine 

n-propyl alcohol 

resorcinol (1,3 dihydroxyphenol) 

phenol 

n-propyl alcohol (3 moles) 

lauryl alcohol 

water (3 moles) 

hydroquinone (1,4 dihydroxyphenol) 

trimethylene glycol (propandiol-1,3) 605 

710 1500 

900 1750 

1900 

4500 

3500 

3615 

GLYCEROL 
ethylene glycol 

1.2.6 hexanetriol 985 

and distinct from their reinforcing action in the 
vulcanizate. 

Increased length and strength of SBR vulcanizates 
containing attrited blacks are evident at normal filler 
loading levels (thirty volumes), but become more 

when carbon black concentration is 
Test results 

pronounced 
increased to forty, fifty or sixty volumes. 
are shown in Table VIII for SBR systems with stand- 
ard and ball milled HAF blacks. Data are presented 

for both heat treated systems and for control systems 
which are not heat treated. The enhanced tensile 
properties which are shown in Table VIII to result 
from the use of attrited black are illustrated in Fig- 
ure 14 by plotting tensile product (tensile strength x 
clongation) curves. These curves refer to samples 
before (solid lines) and after (dotted lines) heat 
treatment. They indicate that concentration of at- 
trited black can be increased by 15 to 25 volumes 

TABLE VIITI—EFFECT OF FILLER CONCENTRATIONS ON THEI TENSILE PROPERTIES 

OF SBR WITH STANDARD AND ATTRITED HAF BLACKS 

Cured 30 min. at 

Volumes of Black 30 

Condition of Black Std. B.M. Std. 

Modulus at Ibs/in* 

100% 

200% 915 580 

300% 1800 1190 

400% 2825 2180 

Tensile Strength, Ibs/1 3315 3330 

Per cent elongation 445 500 

Shore hardness 58 56 

Electrical Resistivity, ohm.cm. 2.9x10" 3.8x10" 

315 260 605 

1835 

3180 

4.7x10' 

Modulus at Ibs/in’ 
100% 399 165 695 

200% 1335 330 2215 

300% 2550 735 3730 

400% 0 1510 0 

Tensile Strength, Ibs 3025 3620 3925 

Per cent elongation 330 600 305 

Shore hardness 59 48 67 

Electrical Resistivity, ohm.cm. 3.9x10  9.1x10" 3.8x10" 

1755 0 

2935 0 

4380 

8.6x10 

1585 0 

3010 

4545 

8.6x10* 

300° F 

Not Heat Treated 

40 

B.M. Std. B.M Std. B.M. Std 

1610 680 0 

2000 0 

3450 0 

0 0 

1975 

360 1105 495 

850 3000 1400 0 

2690 0 

3890 0 

4110 2625 3750 

520 5 425 170 355 105 

62 8 70 82 77 90 

4.3x10 5.7x10' 3.7x10° 4.6x10° 4.1x10 

3340 
23 

Heat Treated 

930 1439 335 2000 §§ 0 685 

625 0 965 0 : 0 2000 

2195 Vv 3 0 0 

0 3720 v 0 0 

3210 4280 2510 : 2040 2765 

555 190 470 135 3; 75 260 

55 75 60 83 66 90 73 

1.1x10° 2.3x10% 4.1x10° 4.3x10" 3.1x10° 2.2x10” 
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TABLE IX—EFFECT OF FILLER CONCENTRATION ON THE DYNAMIC PROPERTIES 

OF SBR WITH STANDARD AND ATTRITED HAF BLACKS 

Cured 30 minutes at 300°F. 

Volumes of black 

Condition of black 

Dynamic properties in SBR 

nf x 10°, poises x cps 

K x 10°, dynes/cm’ 

per cent relative damping 

Volumes of black 

Condition of black 

Dynamic properties 

nf x 10°, poises x cps 
K x 10°, dynes/cm? 
Per cent relative damping 

Not Heat Treated 

40 

B.M. Std. B.M. 

2.27 6.84 4.32 
6.87 14.6 10.4 

28.0 37.4 339 

Heat Treated 

40 : 60 

Std. B.M. Std. .M. Std. B. M. 

5.75 2.99 10.0 16.5 7.65 

13.8 8.15 18.4 28.6 14.0 

34.1 30.7 42.3 44.4 42.4 

over that of standard black before tensile product is 
reduced to typical values ordinarily obtained for 
standard black compounds. Unusually high values 
of tensile product are obtained with the attrited black. 
These values approach 200 x 10%. The possible effect 
of this result on abrasion resistance (/7) is note- 
worthy. Finally, the heat treatment response in Fig- 
ure 14 is interesting. The detrimental response with 
standard black indicates a disadvantage which may 
describe the fate of SBR in conventional Banbury 
mixing. More will be said about this later in the 
section on heat treatment responses. 

Shore hardness data in Table VIII stress the in- 
creased softness obtained with attrited black. Elec- 
trical resistivity values in this table indicate that 
attrited black is dispersed fairly uniformly, by the 
action of heat treatment, even at high levels of load- 
ing. This result agrees with the concept of increased 
black activity; pigment-polymer associations are held 
as a requisite for immobilization of black particles 

which otherwise might recluster to form carbon-carbon 
associations in the course of the vulcanization re- 
action (/8). 

Dynamic Qualities Softened 

The dynamic properties of SBR are improved with 
attrited blacks. Data in Table IX give results ob- 
tained from tests with the modified Yerzley oscillo- 
graph (5). The compounds used in this work were 
the same as those in the carbon concentration study 
reported above. A plasticizing oil (Sun Circo Light, 
10 php) was added to the base formulation to facili- 
tate the testing of the highly loaded samples. The 
use of attrited black decreases both nf and K. Changes 
in relative damping, though much smaller than for 
the corresponding butyl systems (2), indicate that re- 
duced internal viscosity and increased dynamic soft- 
ness are realized in attrited black systems without loss 
in over-all rubberlike properties. Heat treatment ren- 

TABLE X—FLEXING PROPERTIES OF SBR WITH STANDARD AND 

ATTRITED HAF BLAcKs 

Cured 30 minutes at 300°F. 

Not Heat Treated 

Volumes of Black 30 30 

Condition of Black Std. B.M. 

Static compression, inches 0.186 0.261 

Initial dynamic compression, 

inches 0.131 0.201 

Dynamic drift. inches 0.013 0.012 

Compression Set, per cent cw 3.8 

AT in degrees C. 2.0 

Std. B.M. Std. B. M. 

0.151 0.215 

0.096 0.171 

0.018 0.021 

20.0 

Treated 

40 30 30 40 40 

Std. B. M. 

0.169 0.308 0.236 0.324 

0.181 0.286 0.113 0.266 

0.024 0.021 0.011 0.050 

a 7.0 11.8 Je 15.0 

16.0 17.0 15.0 21.0 
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TABLE XI—EFFECT OF ATTRITED HAF BLACK IN NATURAL, ACRYLONITRILE, 

AND CHLOROPRENE RUBBER 

Compounds cured 45 minutes at 287°F. 

Smoked Sheet 

Standard Ball Milled 

Elastomer 

Condition of black 

Modulus at Ibs./in.* 

100% 625 350 

200% 1560 875 

300% 2610 1755 

400% 2800 

Tensile Strength, Ibs./in.* 3465 3505 

Per cent Elongation 380 470 

Dynamic properties 

nfx10°°, poises x cps ys 

Kx10°°, dynes/cm* ] 

5 1.32 

6.46 

‘ 

B 

Per cent relative damping 19.6 18.3 

Electrical resistivity, ohm cm. 2.0x 10° 8.3x10" 

Fensile product x 10° 131.7 164.7 

Hycar OR 15 Neoprene GN 

Standard Ball Milled Standard Ball Milled 

650 400 860 600 

1810 950 2300 1550 

3000 2000 2565 

3065 

4240 2780 3065 

280 380 

9.05 

17.1 

41.4 

1.7x10° 

77.8 

ders some further improvement in the dynamic quali- 
ties of the vulcanizates. 

Flexometer Tests 

Goodrich flexometer tests were run with above 
samples containing thirty and forty volumes of black, 
respectively. Tests were run at 100°C. using 145 
lbs./in.* load with a ¥ inch stroke. In the absence 
of heat treatment, no sacrifice in flexing properties 
results from the use of attrited blacks (Table X). No 
increases in dynamic drift, compression set, or AT 
are obtained, despite the fact that these samples sus- 
tain a larger imposed compression due to their greater 
softness. Heat treatment renders these attrited black 
samples too soft for the testing conditions. There- 
fore, in testing, severe static and dynamic defor- 
mations lead to relatively high values for compression 
set. This difficulty would probably be corrected if 
the stiffness of the vulcanizates were increased by 
omission of the plasticizing oil. Clearly, there is no 
evidence in the AT values for intrinsic hysteretic 
failure with heat treated attrited black systems. 

Cyclic extension-retraction tests run at constant 
extension of 150 per cent with the Instron tester dem- 
onstrated another advantage for attrited blacks in 
SBR. Curves in Figure 15 show, respectively, the 
first and sixth extension-retraction cycles for vulcan- 
izates with standard and ball milled HAF blacks. 
The first cycles are indicated by solid lines, and the 
sixth cycles by dotted lines. Open circles denote 
standard black, and solid circles denote ball milled 
black. 

Figure 16 shows that decay of stress on prestressing 
(the Mullins effect) is less with attrited than with 
standard black. The plot is constructed using values 
taken from the extension curves of each extension- 
retraction cycle. The zero point refers to the original 
extension and numbers refer to subsequent extension- 
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retraction cycles. Stress decay is expressed in terms 
of the absolute loss in modulus at 125 per cent elon- 
gation. The total changes in going from the original 
to nearly steady state condition amount to 43 and 29 

per cent for standard and attrited black systems, re- 
spectively. The substitution of carbon-polymer at- 
tachments for the weaker carbon-carbon attachments 
is suggested as an explanation for the superior per- 
formance of attrited black compounds in this test. 

The heat treatment of SBR-carbon black mixtures 
generally leads to vulcanizates with increased modulus 
and reduced extensibility. With channel black, a 
thermal interaction response, similar to that obtained 
with butyl, but much smaller in magnitude, is ob- 
tained (3). Care must be taken, however, to limit the 
heat treatment, both with respect to time and tem- 
perature, if resinification and related, undesirable oxi- 
dative effects are to be avoided. 

'nusual Response 

In contrast to butyl, the thermal interaction of SBR 
occurs, even if only to a limited extent, with furnace 
as well as channel blacks. Table III shows that 
conventional heat treatment responses are obtained 
with standard HAF black, whether or not glycerol is 
present in the compound. If 300 per cent modulus 
is taken as criterion, resultant modulus increases are 
less than 15 per cent. In the absence of glycerol, 
the heat treatment of SBR with attrited HAF black 
(Table III) yields much greater thermal interaction 
responses. The enhanced activity of oxy blacks is 
thus confirmed, the modulus at 300 per cent being 
increased this time by 48 to almost 100 per cent, 
depending on the cure. 

The presence of glycerol in mixtures of SBR with 
attrited black, shown in Figure 17, leads to an un- 
expected reversal in the heat treatment response. 
Modulus is decreased (downward pointing arrows); 
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TABLE XII—EFFECT OF MIXING CONDITIONS ON PROPERTIES OF NATURAL 

RUBBER WITH ATTRITED HAF BLACK 

Compounds Cured 20 Minutes at 287°F. 

Mixing Conditions (see below) 1 2 3 

Modulus at Ibs./in.” 
100% 430 360 

200% 935 825 

300% 1715 1600 

400% 2665 2600 

500% 

Tensile Strength, Ibs./in. 3380 3390 

Per cent Elongation 480 490 

Shore Hardness ; 61 59 

Dynamic Properties 

nfx10°°, poises x cps 3.02 

K x 10°°, dynes/cm* 97 9.80 

Per cent relative damping 26.5 

Mixing Conditions 

1) Polymer broken down prior to addition of black. 

2) Like 1), except glycerol (3.0 php) added with black. 

3) Polymer not broken down prior to addition of black. 

4) Like 3), except glycerol (3.0 php) added with black. 

5) Concentrated masterbatch prepared. 

of glycerol was not only not required, but, except 
in the special case described below, produced no 
significant improvement in the quality of the vulcani- 
zates. 

In the work done with natural rubber, difficulty was 

decrease is largest in the earliest cure, and tends to 
disappear in the longest cure. Heat treatment of the 
same system without glycerol (upward pointing 

arrows) produces increases in modulus which become 
larger as the cure time is increased. Heat treatment 
of the two systems therefore leads to a single level 
for the modulus. This is a surprising result for which 
no explanation can be given yet. 

Examination of columns five and six in Table III 
reveals no difference, essentially, in the stress-strain 
properties of heat-treated SBR-attrited black com- 
pounds respectively prepared with and without gly- 
cerol. Heat treatment was carried out by hot milling 
the polymer-carbon black masterbatch for ten minutes 
at 300° to 310°F. on an open mill. Stearic acid, 
and glycerol, when used, also were added in the 
masterbatch. This is a mild form of heat treatment. 
It produces results which tend to be similar to those 
obtained from Banbury operation, where the times 
generally are shorter (after initial incorporation of 
the black) but the stock temperature is higher. 

Similar Effects Obtained 

Effects similar to those in fully cured butyl and 
SBR compounds are obtained when attrited blacks 
are used in other elastomers. Results shown in Table 
XI illustrate vulcanizate changes resulting from the 
substitution of attrited for standard HAF black in 
natural, acrylonitrile-butadiene, and chloroprene rub- 
bers. The compounds were cured for 45 minutes at 
287°F. As already stated, cure retardation problems 
were not encountered with these polymers. The use 

experienced in reproducing test results with attrited 
black compounds. Tensile strength, for example, was 
found to vary considerably in similar batches prepared 
under seemingly identical conditions, but at separate 
times. A final set of experiments was undertaken, 
therefore, to determine what effect might be obtained 
if the mixing procedure were purposely changed. 
Accordingly, natural rubber was mixed with attrited 
HAF black under the following conditions: 

Five Conditions 

Condition 1. The raw rubber was premasticated 
by passing it once through a tight 6 inch by 12 inch 
mill (0.007 inch clearance) at 80° to 90°F. Then 
the rubber was immediately banded, and milled con- 
tinuously with active rolling bank until the band was 
smooth. This required three to four minutes. Then 
cooling water—not used until this time—was turned 
on, and the addition of black was initiated. Normal 
mixing procedures were followed to complete prepa- 
ration of the batch. 

Condition 2. The procedure of Condition | was 
followed in every detail, except that glycerol (3.0 
php) was added with first additions of the black. 

Condition 3. The raw rubber was premasticated 
and banded as in Condition 1. Cooling water, how- 
ever, was turned on and the black addition was 
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FIG. 13—Curves compare Mooney viscosity for SBR 
systems with varying concentrations of standard and 
ball milled HAF blacks; FIG. 14—Tensile product of 
SBR vulcanizates compared with standard and ball 
milled HAF blacks. Solid lines: control; dashed lines: 
heat treated; FIG, 15—Cyclic stress-strain curves are 
shown for SBR vulcanizates with standard and ball 
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milled HAF blacks; FIG. !6—Curves show loss of 
modulus on cyclic extensions for SBR vulcanizates with 
standard and bal! milled HAF blacks; FIG. 17—Effect 
of heat treatment on modulus of SBR-attrited HAF 
black systems with and without glycerol; FIG. I8— 
Effect of mixing procedure on stress-strain properties 
of natural rubber vulcanizates with attrited HAF blacks. 



started immediately, while the band was still rough. 
The polymer was not broken down as in Condition 1. 
After all the black was added, milling was continued 
for four minutes, the time consumed in previous cases 
to effect polymer breakdown prior to the addition of 
black. Normal mixing procedures were followed 
then to complete preparation of the batch. 

Condition 4. The procedure of Condition 3 was 
followed in every detail, except that glycerol (3.0 

php) was added with first additions of the black. 
Condition 5. The procedure of Condition 2 was 

followed in every detail, except that the black charge 
was increased from 50 to 100 php in the preparation 
of the original masterbatch. The masterbatch was 
diluted next with virgin rubber to obtain the required 
black loading (50 php). The virgin polymer used 
for dilution was premasticated and banded as in Con- 
dition 3. Normal mixing procedures were followed 
thereafter to complete preparation of the batch. All 
the compounds were cured for 20 minutes at 287°F. 
in this condition. 

A Dispersion Problem 

The problem of attrited black utilization in natural 
rubber is apparently a problem of dispersion—in its 
broadest sense. If mixing is more severe, as in Con- 
ditions 3 and 4, better dispersion of the black appar- 
ently is obtained. The improved vulcanizate quality 
which therefore results is seen by comparing the 
curves for Conditions | and 3 on the one hand, and 
2 and 4 on the other, in Figure 18. Table XII con- 
tains a detailed compilation of all the data obtained 
from the experiments just described. Concentrated 
masterbatching (Condition 5) is another method for 
increasing the severity of the milling action. Good 
utilization of the black is therefore provided. 

Dispersion appears to be aided also by the use of 
additives. Glycerol, in mixtures of attrited black 
with Hevea, is cited as an example. Profound cure 
effects, encountered with SBR, are not obtained in 
these systems. In the writer’s opinion, the increases 
in vulcanizate length and strength, which are obtained 
without other significant changes in the stress-strain 
curve (Figure 18), are unmistakable evidence of 
improved dispersion. 

Summary 

The cure of SBR is severely retarded in compounds 
with attrited blacks. This retardation is not found in 
butyl, natural, and acrylonitrile-butadiene polymers 

containing the same blacks, but is associated with the 
sensitivity of SBR to acidity on the part of the black. 
The cure of SBR-attrited black compounds is sharply 
activated when glycerol or other aliphatic polyols are 
added in the compound. The glycerol activation effect 
is unique with respect to both the polymer and the 
black. It is not obtained with SBR containing standard 
blacks, or with other elastomers, regardless of the 
black. Cure retardation and glycerol activation 

effects are specially pronounced in attrited black-SBR 
systems which are cured with sulfur. A combined 

reinforcement-vulcanization reaction is therefore en- 
visioned to include the polymer, the black, sulfur, and 
glycerol as the reactants. 

When the compounds are properly cured with gly- 

cerol, attrited blacks lead to SBR vulcanizates with 
improved properties. The results are generally simi- 
lar to those observed with butyl. Tensile strength 
and extensibility are increased. The vulcanizates are 
softer, evident from reduced modulus and Shore hard- 
ness. Dynamic properties are improved; both dy- 
namic modulus and internal viscosity of attrited black- 
SBR vulcanizates are less than obtained ordinarily 
with standard blacks. The increased activity of 
attrited black leads to greater heat treatment responses 
when glycerol is not present in the compound. The 
heat treatment of SBR containing both attrited black 
and glycerol results in a reversal of the normal heat 
treatment response. The reason for this reversal is 

not understood. 
Attrited blacks in natural, acrylonitrile-butadiene, 

and chloroprene rubbers give results similar to those 
in butyl. Cure retardation and glycerol activation 
effects are not encountered with these elastomers. 
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DITORIAL 

Competitive Progress 

> Although consumption of new rubber, the major barometer of the rubber 

industry, fell off by some 75,000 long tons in 1960, in comparison with the 
previous year, the industry achieved a total of six new records in consumption 
and production, as pointed out in the annual year-end statement of the Rubber 
Manufacturers Association. These included the production, consumption and 

exports of synthetic rubber, the ratio of synthetic to total new rubber use, 
and shipments of passenger car replacement tires and passenger, truck-bus 
and farm tires. The specific figures will be found in the Review and Preview 

Section of this issue. 

We respectfully call our readers’ attention to this special section, a feature 
of our January issue for many years past. A great many of the 1960 and 
1961 estimates in this special report are our own, but the report also includes 
statements of fact and opinion from a number of outstanding authorities in 

all the important branches of the rubber industry. In general, these state- 
ments, which cover a good deal of ground, are on the optimistic side for 1961, 
insofar as the rubber industry is concerned. There is little doubt that addi- 
tional records of some kind will be established in the next twelve months, 
especially in synthetic rubber and in the shipment of replacement passenger 

tires. 

Among the statements referred to above is one by Harvey Firestone. 
chairman of the Firestone Tire & Rubber Co. Mr. Firestone states that 
“confidence” is the keyword in the Firestone vocabulary for 1961. But the 
portion of the statement we like best is devoted to competition. Along these 
lines he says: “During its most competitive years the rubber industry has 
made its greatest progress. The most rapid advances in technology to meet 
marketing challenges have taken place when competition was the strongest.” 

The history of the industry bears out this statement strongly and since the 
climate for 1961 will certainly ¢all for competitive conditions up and down 
the line, especially in the field of synthetic rubber, we confidently look forward 
to “rapid advances in technology.” Spearheading these technological ad- 
vances will be new types of polyisoprene and polybutadiene rubbers. Before 
the year is out, however, we predict that at least one new major polymer will 
enter the market arena. 

Various appellations have been applied to the coming year of 1961, includ- 
ing “Sober Sixties,” “Profitless Prosperity,” and “Year of the Costs.” Where 
the rubber industry is concerned, keeping in mind Mr. Firestone’s statement, 
we believe it will be a year of “competitive progress.” It should prove to be 
healthy progress. 
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NEWS REPORTS 
and industry activities 

JANUARY, 1961 

General Tire Offers Licenses 

For 

> General Tire and Rubber Co., 
Akron, Ohio, has been officially 
awarded a U.S. patent for its High- 

Mooney oil-extended rubber, and 
M. G. O’Neil, company president, 
immediately made the announcement 

that licenses under the patent will be 
awarded to the entire rubber indus- 

try. The official recognition of Gen- 

eral’s ownership of the patent fol- 
lowed a reversal of the U.S. Patent 

Office Board’s 1957 rejection of the 
company’s bid for a patent. District 
Judge Alexander Holtzoff of the 

U.S. District Court of the District of 
Columbia had overruled the board’s 

decision. The controversy surround- 
ing the High-Mooney process dated 
back to November 20, 1950, when 

General Tire had originally applied 
for a patent on the invention devel- 
oped by a team of General Tire sci- 
entists in the company’s Research 
and Development Division in Akron. 

Last June 10 Judge Holtzoff ruled in 

effect that General Tire was entitled 
to a patent on its High-Mooney 

process as it Was a new invention, 

despite arguments by government at- 
torneys that the company should be 
denied a patent. 

Universal Usage 

Since 1958, use of the invention 

by the rubber industry in making tire 
treads has been almost universal. 
During 1959, 1.4 billion pounds of 
oil-extended rubber were produced 

within the industry in the United 
States, and production in 1960 is 

estimated to be far in excess of this 

amount. Further, it is estimated that 

during 1959, at least 75 per cent of 

the total oil-extended rubber pro- 

duced was used in the making of tire 

treads. Oil-extended rubber is pres- 

ently selling for approximately 5.25c 

per pound less than standard 50- 

Mooney styrene-butadiene rubber. 

Best Paper Award 
> The Division of Rubber Chemistry, 

American Chemical Society has 
named Robert M. Murray and J. 

Donald Detenber (DuPont) as the 

next recipients of the Best Paper 

Award. The Messrs. Murray and 

Detenber presented their paper "A 

Study of First and Second Order 

Transitions in Neoprene" at the Fall 

Meeting of the Division held on 

September 13 to 16, 1960. The award 

will be presented to the co-authors 

at the forthcoming Spring Meeting 

of the Rubber Division to be held in 

Louisville, Ky. 

“Now that a patent has been 
granted to General Tire covering 
the oil-extended rubber,” said Mr. 

O’Neil, “we expect to charge a rea- 

sonable royalty for a_ license to 

other companies who want to use 
our invention.” Mr. O’Neil also com- 

mented that “This discovery is esti- 

mated to be saving the motoring 
public in excess of $60 million per 
year in its purchases of tires and 

rubber products. It is also estimated 
that continued widespread use of it 
by the Rubber Industry will result 

in total savings to the public of hun- 
dreds of millions of dollars during 

the coming decade.” 
Discovery of the company’s High- 

Mooney process evolved from one 
of the early research assignments for 
Gilbert Swart, General Tire research 
director, and his research and de- 
velopment staff, during a search for 
proper materials to produce floor 
matting for automobiles and other 

industrial rubber products requiring 

a similar type composition. The re- 
search on this project involved the 
scientific blending of synthetic rub- 
bers with various selected oils, and 

Its Oil-Extended Rubber 

the team found that the end-product 
possessed surprisingly excellent prop- 

erties. 

“Our research staff was intrigued,” 
said Mr. O’Neil. “They began to 

conduct extensive laboratory tests to 

delve deeper into the whole tech- 
nology. Time and money were ap- 

propriated by the company to allow 

our research and development peo- 

ple to study every phase of the 
situation. In time, based on what 
they had learned in their research 

on automobile floor matting, our 

chemists developed an oil-extended 

synthetic rubber which they believed 
might be superior to the conventional 

synthetic rubber being used in the 

making of tire treads.” 

The new rubber was subjected to 

exhaustive testing and shattered the 
preconception that rubber processing 

additives in general and _ large 
amounts of oil in particular had a 

deteriorating effect on rubber quality. 
“We realized,” said Mr. O'Neil, “we 

had discovered a new rubber of out- 

standing qualities.” Further develop- 

ment resulted in a greater number of 

tires being produced at a substan- 
tially lower cost and capable of 18 

per cent longer wear. 

Meanwhile, the discovery itself 
was at first allowed and later re- 

jected by the U.S. Patent Office on 

the grounds it was not a patentable 
invention. Research on oil-extended 
rubber for tire treads, based to a 

substantial degree upon the informa- 

tion disclosed by General Tire to the 
Federal government, was immedi- 
ately intensified throughout the in- 
dustry at a time when the govern- 

ment was the owner of the synthetic 

rubber plants. General Tire offered 

the invention to the government at 

the time of the Korean War and in- 

formation on the invention was pub- 
lished as early as 1951. 

é 
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Chicago Hears Islinger 
On Elastomers in Space 

» “The Role of Elastomers in the 
Aero-Space Age,” was the subject of 
a talk given by J. S. Islinger (Armour 

Research Foundation) to the Chi- 

cago Rubber Group, on November 

18, 1960, at the Furniture Club in 
Chicago, Ill. According to Mr. 
Islinger, the amazing developments 

in the rubberlike material field in 

the last five to ten years can be at- 
tributed to the increasing demands 

of both speed and altitude of recent 
manned aircraft and unmanned air- 

craft missiles and satellites. He ex- 

plained that in high performance air- 
craft the elastomers used are exposed 
to extremely high temperatures, such 

as the heat generated internally 
within the system, such as a high 

performance engine or _ hydraulic 
system, and heat generated by fric- 

tion at supersonic speeds. 

If such aircraft, Mr. Islinger 

pointed out, are based in arctic cli- 
mates, or if they fly at extremely 
high altitudes at relatively slow 

speeds, all rubberlike items would 

be subjected to fairly low tempera- 

tures. The Armour research engi- 

neer explained that many of the 

elastomer materials are in contact 
with, and must be resistant to, an- 

other environment composed of all 
the various fluids such as the fuels 
or propellants, the hydraulic fluids, 

lubricants, and others which are re- 
quired for system operation. 

Other Conditions 

In satellites and space vehicles, 
Mr. Islinger stated, other environ- 

mental conditions must be taken into 

consideration. According to the 
speaker, these include the effects on 

elastomers of radiation, extremely 
high vacuum conditions, and the 
combined effects of these environ- 
ments with the others, including the 

thermal environment. He stressed 
that when these orbiting and inter- 

planetary vehicles are manned, these 

elastomer materials must be called 
upon to aid in maintaining a habitable 

environment within the cabin of such 
vehicles and they must not become 

toxic or emit objectionable odors or 
in any other way cause discomfort 
to the occupant. 

At the conclusion of his talk, Mr. 

Islinger showed a motion picture on 

flights made by the North American 

X-15 airplane, which is being used 

in research flights to study the prob- 
lems likely to be encountered in 
flight beyond the atmosphere. 

JANUARY, 1961 

J. S. Islinger (Armour Research Foundation), on left, discusses his Chicago Rubber Group 
talk on "The Role of Elastomers in the Aero-Space Age," with T. C. Argue (Roth Rubber), 

vice-president of the Chicago Rubber Group. 

Shell Plans New Plant 
> Shell Chemical Co., New York, 

N. Y., has announced that it will 
build a new polypropylene plant with 

an initial capacity of 80 million 

pounds a year near Woodbury, N. J. 

The plant will utilize a new process 

developed in a four year, multimil- 

lion dollar research program con- 

ducted at Shell Development Co.'s 

research center at Emeryville, Calif. 

The Plastics and Resins Division of 

Shell Chemical will build and oper- 

ate the new plant. A new research 

center and technical service center 
will also be constructed at the manu- 

facturing plant, in order to provide 

complete technical assistance for 

makers of industrial and consumer 

products. 

Cooney Rejoins Egleston 
&> Edward C. Cooney has rejoined 

the William D. Egleston Co., Cam- 
bridge, Mass., after an 1l-year ab- 

sence, and will serve as manager of 

the company. A 1931 graduate of 

Boston University, Mr. Cooney also 
attended the University of Puerto 

Rico. His experience includes 13 

years with the Bell System as sales 

supervisor and manager. Before re- 

joining the Egleston Company, he 
spent seven years with the New 

Jersey Zinc Co. as manager of their 

pigment office in Boston, and four 

years in metal sales in New York. 

Hewitt-Robins Acquisition 
® The board of directors of Hewitt- 

Robins Inc., Stamford, Conn., and 

the Union Chain and Manufacturing 

Co., Sandusky, Ohio, have approved 
the acquisition of Union Chain by 

Hewitt-Robins, subject to approval 
by the stockholders of Union Chain. 

The acquisition will be in return for 

common stock in Hewitt-Robins, and 

Union Chain will be operated as a 
division, with E. F. Emmons, now 

president of Union Chain, heading 

the division as its president. Hewitt- 

Robins’ line of industrial products 

includes material handling and 

processing equipment, conveyor belt- 

ing, industrial hose and power trans- 

mission machinery. Union Chain 

manufactures conveyor and power 
transmission chain and sprockets in 

its plant at Sandusky, Ohio. The 

acquisition is expected to increase 

Hewitt-Robins sales about 10 per 

cent. 

Introduces Slim Sidewall 

> Tire designers at U. S. Rubber 

Co., New York, N. Y., are hoping 

that the introduction of new white 
sidewalls an inch and a quarter wide 

by Chevrolet will herald an industry 

adoption of the new style being 

pioneered by the company. The 

Monza, a new luxury version of the 

Corvair coupe, will feature the slim 

sidewall on the car’s 13-inch tire. 



German Rubber Conference Themes: 

Synthetic Rubbers and Fibres 

An evaluation of the papers presented at the Inter- 

national Rubber Conference in Berlin on October 

4.8, 1960, written exclusively for RUBBER AGE 

[The themes of the 1960 conference 

of the Deutsche Kautschuk Gesell- 

schaft, held October 4-8 in Berlin, were 

synthetic rubbers and man-made fibres. 

The two plenary lectures illustrated 

this two-fold approach since the first 

dealt with the development of synthetic 

rubber since 1930 (Dr. P. Baumann) 

and the second with the development 

of man-made fibres (Dr. A. Ebert). 

This dichotomy continued throughout 

the first day for, after the plenary lec- 

tures, the conference split into two 

parts, one part dealing with elastomers 

and the other with fibres. The word 

“halves” was not used, for the attend- 

ance at the paired sessions did not 

justify its use and there was as a rival 

attraction an exhibition of apparatus 

and machinery and also one of prod- 

ucts using both rubber and textiles. In 

addition, the program organizers had 

arranged outings for the ladies. The 

business meeting of Tuesday, October 

4, the press conference, and the recep- 

tion by the Berlin Senate were reported 

in the November, 1960 issue of RUBBER 

AGE, and it now remains only to try to 

interpret some part of the Berlin meet- 

ing to American readers. 

The first plenary lecture reviewing 

synthetic rubber development did not, 

in fact, devote much time to the earlier 

history of the industry but concentrated 

on the elastomers now available, their 

1959 production and probable trends. 

The lecturer showed how analytical 

practice had kept pace with synthetic 

developments. For example, earlier 

molecular weight determinations by 

viscosity measurements were subject to 

unknown errors by chain branching and 

generally by shape. Now that there is 

more control of shape and distribution, 
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combinations of molecular weight 

measurements by different means en- 

able the shape and distribution to be 

assessed. Similarly, control of the mode 

of addition has been matched by the 

development of infrared spectroscopy 

which can measure the contributions of 
1,2 and 1,4 as well as cis and trans, to 

the total polymer. Referring to work 

carried out at Hiils, and therefore pre- 

sumably characteristic of modern Ger- 

man production of cold SBR rubber, 

e RAYON 
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Figure |—Fibre Consumption in (1) West 
Germany and (2) in the United States. 

Dr. Baumann quoted the following 

data: 

Mw = 500,000 (by light scattering 

and ultra-centrifuge ). 

(Mw/M;) — 1 
in the distribution). 

About 2.4 cross-links per macro- 

molecule. 

Interest partly centered on the new- 

est of rubbers, ethylene-propylene co- 

polymer (AP rubber in German) for 

which he gave: 

Mw 207,000 

(Mw/Mn) — 1 = 5.5 
The major interesting feature of Dr. 

Ebert’s plenary lecture on the develop- 

ment of man-made fibres for industrial 

applications was his demonstration of 

the fact that this had taken a different 
course in West Germany than it had 

in the United States. This, while it is 
probably well known to the economic 

advisors of the textile companies, may 

not have been fully appreciated by the 

technologists to whom it was addressed. 

The point is well made in Figure 1 

which is based on two of the slides 
shown by Dr. Ebert. (Note that the 

scale for U.S. is one-tenth of that for 

West Germany to bring the graphs into 

the same diagram.) The history with 

which Dr. Ebert was concerned is that 
of the last ten years. The survival of 

rayon, and indeed the growth of its 

use in Germany, was attributed to the 

progressive modification of the rayon; 

conditioned yarn strength has increased 
by 50 per cent and wet strength by 

80 per cent and conditioned tire cord 

strength by 75 per cent. In the earlier 

years of the period, improvements were 

achieved by spinning from doped baths 

or with doped viscose, initially 1 to 3 

5 (one peak only 
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per cent, based on cellulose of aliphatic 

amines and later polyethylene oxides; 

but more recently still, even better re- 

sults have been obtained without addi- 

tions of this nature. The newest yarns 

are bean-shaped in cross-section and 

seem to contain a larger number of 

smaller crystallites though the over- 

all crystallization is not much altered. 

Some interesting observations on 

nylon versus Perlon draw attention to 

the importance of the antioxidants 

added to these fibres, and it is obvious 

that the author feels that Perlon may 

yet win a large share of the tire cord 

market. He also points out that com- 

pared with the newer rayons, nylon 

carries a higher price whether reckoned 

on weight or on strength units, and 

that it must also carry the cost of hot 

stretching. One might add here that 

the direct cost of hot stretching is not 

the end of the matter, for it is usual 

to put in some of the hot stretch after 

a first coating of the adhesive and 

before a second coat. This double 

coating is both a trouble and an ex- 

pense. 

The end part of this second plenary 

lecture reviewed the uses of man-made 

fibres in products other than tires, and 

the speaker’s remarks were linked to 

the exhibition of such products in the 

main circulation space of the Kongress- 

halle. 

Both these plenary lectures were 

simultaneously translated into English 

and French and monaural earpieces 

were provided. Thereafter presentation 

normally followed in the native lan- 

guage of the speaker but a surprising 

amount of the discussion was in Eng- 

lish. There was, however, a pattern in 

this and it became obvious that much 

discussion was, in fact, with the speak- 

ers’ compatriots; only our hosts, for 

the main part, ventured outside their 

mother tongue. 

{n Historical Paper 

Before leaving the historical field it 

is convenient here to review the paper 

presented on Thursday on the initial 

stages of scientific research on natural 

rubber. This is a truly historical paper 

presented by Dr. F. Kirchhof, a name 

perhaps better Known to those who, 

unlike the present reviewer, were active 

in rubber research before the war. Dr. 

Kirchhof quotes J. P. Joule’s paper 

(1859) showing the force exerted for 

a 400 per cent extension and the corre- 

sponding temperature change. It seems 

that this was not christened the 
“Gough-Joule effect” until 1930 when 

a German, Lothar Hock, so referred 

to it. Turning next to the discovery 

of vulcanization, the paper refers to 
Goodyear’s earlier work and its rela- 

tion to the patent granted to Hayward 

(1839). Interestingly, there is also re- 

called the fact that black powder (i.e., 

charcoal, nitre, sulphur) was used by 

the natives of Central and South Amer- 

ica mixed with latex and dried down 
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Table 1—Constitution of Polybutadienes 

Diene Rubber (A, J and F) 

(lithium butyl polymerized ) 

Polybutadiene B (American 
source, Al/Ti catalyzed) 

Hills If (Al + heavy metal) 

His I 

onto their textiles and heated by the 

sun. From vulcanization to latex analy- 

sis starting with Michael Faraday 

(1826) and thence to the unravelling 

of the chemical nature of rubber in 
which, of course, Harries is the great 

name—commemorated at this meeting 

of the D.K.G. by the award of the 

Carl Dietrich Harries Plaque to one 

of the plenary lecturers and a colleague. 

With the notable exception of Good- 

year, this was essentially an exercise 

in European science as the impressive 

list of references testifies. Dr. Kirch- 

hof’s presentation ended with a bonus 

not available in the printed version—a 

series of slides with the photographs of 

many of the workers recalled in his 

review; bearded Victorian worthies or 
their Germanic counterparts. The 

printed version concludes with a quo- 

tation, “Our lives are the poorer when 

we lose the horizon of history.” 

Synthetic Elastomers 

Seven papers under the general head- 

ing of elastomers were given after the 

plenary lectures on the first day in the 

main auditorium. Some of these were 

designed to report to a German audi- 

ence the state of development work and 

technology elsewhere and their general 

content is known, or is otherwise avail- 

able, to the American technologist. 

Three of these papers are reported on, 

two of them at this point and a third 

later in the review. Others were con- 

cerned with ethylene copolymers which 

are also mentioned later. Of immediate 

interest is the question, “How do the 

German polybutadienes compare with 

the American?” Information on this 

can be obtained by comparing Dr. 

Engel’s paper with that of Drs. Alliger, 

Johnson and Forman or with other 

sources. Table 1 indicates, for exam- 

ple, structural differences. 

It is obvious from Table 1 that the 

American and German papers are, in 

fact, reporting polymers of different 

constitution and therefore of different 

properties, though polybutadiene B, 

used by Dr. Engels to compare with 

Hiils II, was of American origin and 

is clearly of the same general type as 

Hiils II. Diene rubber is amorphous 

and therefore has exceptionally good 

low-temperature properties — better 

than natural rubber though probably 

not better than non-crystallizing natu- 

trans 1,4 

ca 69% 

ral rubber; it is designed for use in 

tires but its processing behavior is not 

discussed. However, the suggestion of 

blending with natural rubber and 

thereby obtaining the processing char- 

acteristics of the latter, may mean that, 

in spite of its amorphous structure, it 

does not extrude well on its own. Hils 

II, a linear polymer, is described as 

“middling to bad” for extrusion, a de- 

scription applied equally to Hills I even 

though this is amorphous. Technology 

seems to indicate 50-50 blends with 

natural rubber for both Hiils II and 

Diene rubber, rather than blends with 
SBR. 

The ethylene copolymers dealt with 

were those with propylene and vinyl- 

acetate. The possibility of producing 

a usable rubber from the former hinges 

on obtaining a suitable cross-linking 

reagent and the papers by Drs. Natta, 

Crespi and Bruzzone, by Drs. Canevari 

and Morando, and also the paper by 

Drs. di Guilio and Ballini (given on 

Thursday morning) are mainly con- 

cerned with examining a range of sul- 

phur, peroxide and _ sulphur-modified 

peroxide cures, though the former au- 

thors cast around a little more widely 

for possible curing agents. The prob- 

lem of a curing system for these poly- 

mers is not solved. Copolymers with 

vinylacetate seem to be regarded as a 

substitute for, or possibly an improve- 

ment on, thermoplastic polyethylene, 

though to obtain higher softening 

points some crosslinking by peroxide 

or radiation is necessary, and, more- 

over, this is best achieved in the pres- 

ence of a multifunctional transfer 

agent. Vinylacetate as a co-monomer 

has the advantage of improving the 

adhesion and the clarity of polyethylene 

as well as giving a polymer with easier 

processing characteristics which arise, 

of course, from its lower softening 

point. 

Elastomers were again discussed in 

the conference room on Thursday af- 

ternoon when three papers dealing 

with analysis were presented. Drs. Kim- 

mer and Schmalz deal with the de- 
termination of isomers present in poly- 

mers. This is a very full paper with 

considerably more discussion and de- 

tail than usually gets past the referees 

of the journals and, for this reason 

alone, will be a valuable source paper 

for students. Too frequent!y it is taken 

for granted that 1,2 and 1,4 addition 

are “determined from i.r. spectroscopy” 
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Figure 2—Cure Rate of Incoming Deliveries of SBR 1500 Over a Three 

Month Period. 

without thought of the principles in- 

volved or the accuracy possible. The 

authors place greater reliance than the 
reviewer does on iodine values for un- 

saturation determination. In an un- 

known polymer—and one in which the 
isomers are required is by definition 
an unknown polymer — the possible 

effects of cyclization, splitting out, and 

so forth, can obscure the quantitative 

addition reaction. It is good to see the 

determination of the extinction coeffi- 
cients fully discussed and the extrapo- 
lation that this involves. 

Dr. Feuerberg presented a paper on 

identification and quantitative determi- 

nation of elastomers in rubber which 

this reviewer was particularly inter- 
ested in hearing, having already given 

some thought to this subject, and Dr. 

Brodsky presented a paper on the de- 

termination of residual monomers in 

latices. This, too, is of interest in 

view of the current desire to write 

such determinations into British Stand- 

ards for SBR. The method developed 

is gas chromatography at 80° C. with 

hydrogen as the carrier gas, dimethyl- 

glycolphthalate as the stationary phase 

on kieselguhr. High temperatures, 

200° C. and over, are used for injection 

which is by syringe through a rubber 

vaccine-type cap. The method is said 

to give a result in 8 minutes and to 

measure concentrations of monomer 
down to 0.02 per cent with an accuracy 

of 5 per cent. 

Capillary Flow Method 

The last paper to be mentioned from 

this group was somewhat on its own 

and dealt with a capillary flow method 
for assessing processing behavior. Ef- 

fectively, this method is a capillary 

extrusion plastimeter which provides 
two parameters describing the behav- 
ior of the polymer instead of the one 

given by a Mooney viscometer, as nor- 

mally used. Derivation of the parame- 

ters depends on a double-log plot. The 

English title announced in advance 

was a little misleading for, in spite of 

their obvious and institutional interest 
in neoprene, the authors do, in fact, 

discuss other polymers. It is a paper 
for rheologists. 

The third group of papers on elas- 

tomers was presented on Friday after- 

noon in the conference room and 

dealt with raw rubber. Drs. Soininen, 
Bask and Pehu-Lehtonen present evi- 

dence based on the effect of piperidine 
on rubber solutions, showing that some 

association between natural rubber 

molecules is sufficiently stable to with- 
stand processing and is not dissociated 
by ordinary polar reagents which would 

disrupt certain types of hydrogen bond. 

They ascribe the effect to carboxylic 

acid groups present in natural rubber 
but absent from synthetic cis-polyiso- 

prene. It is a pity they did not frac- 

tionate their rubber samples and dem- 

onstrate its presence in the more heav- 

ily oxygenated fraction. 

Dr. Peakman discussed what in the 
now permissible short Anglo-Saxon 

words is dirt in rubber, referring to it 

politely as foreign matter. He makes 

in his paper the fairly obvious point 

that it is mesh opening, not mesh size, 

of a screen that is important, but he 

also includes a lot of factual data of 

interest to compounders and a short 

discussion about the probability of par- 

ticles of dirt being so located as to be 

a major cause of tread cracking. There 

is, apparently, not a great deal to be 

said for this ancient belief. With the 

advent of synthetic general purpose 

rubber, dirt ceases to be a problem 

and variability in supplies a thing of 

the past—or so we were led to hope. 

Dr. Heal discussed the standard SBR 

rubber LTP 1500 made to specification 
by four suppliers. This paper is frankly 

polemical with two major accusations: 
(a) synthetic rubber is a very variable 

product; and (b) some of the lack of 

control by the producer is due to his 
use of an out-of-date test compound 

using EPC black and MBTS accelera- 

tion. I think he firmly establishes his 
case and, for good weight, some other 

points are thrown in and may be con- 

ceded; principally that it is the rate of 
cure of SBR 1500 which is variable, 
and the processibility of the oil-extend- 
ed version, the former being illustrated 

by Figure 2 and the latter by Figure 3. 

However, evidence of completely sound 

statistical planning of the experiments 

is missing, and consequently there is 

room for procedural or testing differ- 
ences to be invoked to cover some of 
the change. For instance, there is a 

clear trend in Figure 2. How real is it? 

Man-Made Fibres 

We turn now to the second main 

topic of the conference and to the 

series of papers which opened in the 
conference room on Wednesday after 

the plenary session in the auditorium. 

All seven papers mention tire cord in 
their titles and we may properly in- 
clude the paper on cord paths in tires 

given by Dr. Gough on Thursday 

morning. Three papers discuss the tex- 
tile for tire cord, and the two Ameri- 
can papers, one dealing with the newer 

viscose cords and the other with nylon, 

will not be discussed here. Dr. Titz- 

mann’s account was of the properties 
of polyester-cords compared with other 

textiles, and gives the German view. 

Moreover, the range of comparison is 

wide and, apart from rayon manufac- 

ture which has been discontinued at 
Bobingen, the author seems equally 

interested production-wise in Nylon 6 
and 66, polyester (polyethylene  te- 

rephthalate) and polyvinyl alcohol, and 

this reviewer presumes materials quoted 

are all of German manufacture. In so 

far as the values can be read from a 

rather small diagram, the tenacities at 

PLASTICITY UNITS AT 120°C, 

10 
TIME - MINUTES 

Figure 3—Plasticity-Time Curves for Dif- 
ferent Samples of Oil-Extended Rubber. 
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room temperature and 100° C. are given 

in Table 2, determined on a Zwick ma- 

chine, distance between jaws 50 cm, 

time of loading to 1 g/den. approxi- 

mately 3 sec. The 100° C. values were 

measured after 3 min. controlled im- 

mersion in paraffin and the shrinkage 

measured during immersion in paraffin. 

Table 2 sets out the static properties 

of the materials Dr. Titzmann dis- 
cusses, and two questions immediately 

come to mind: Why is the super-super 

rayon so low and why is the shrinkage 

of the tire cord polyester omitted? 

Properties over the range 20 to 200 

C. are given in diagrams for all the 

materials and after very brief comment 

on them the paper turns to a discus- 

sion of the thermal degradation of cord 

materials. The cords were placed ten- 
sionless in strand form in atmospheres 

of pure nitrogen, steam, and air at a 

series of elevated temperatures from 
120° to 210°C. The results are ex- 

pressed as per cent of remaining tensile 

strength and were shown over a num- 

ber of diagrams, first as a function of 

time at 210° C. and then as a function 
of temperature after eight hour expo- 

sure. Purely thermal degradation, pre- 

sumably in the absence of stabilizers, 

can be ignored below 150° C. but at 

210° C. the polyesters break, down at 

first and then the breakdown appears 

to be self-inhibiting. Nylon 66 simi- 

larly shows a retardation but the ini- 

tial rate is lower and the retardation 
starts much later. The rayons show 

greater degradation and nylon 6 the 

greatest. In air, oxidation takes con- 

trol and the polyesters show to greater 

advantage while in steam the improved 

nylon 66 is the best, ordinary nylon 

comparing with the improved rayons. 

This general picture is well-known, but 
it is useful to have it factually before 

one; it can be modified by the incor- 

poration of antioxidants and other sta- 

bilizers against thermal degradation but 

not against hydrolysis. 

Creep and Growth 

There is no subject connected with 

tire cord which has caused more trou- 

ble than the lack of dimensional sta- 

bility shown by nylon and _ polyester. 

This has led to the need for hot stretch- 

ing and post-inflation which, inciden- 

tally, are very fully discussed by Dr. 

Lauterbach for nylon. Dr. Titzmann 

presents comparative data on the phe- 

nomena concerned by ranking the 

materials in order of their per cent 

elongation at | g/den on loading and 

unloading after a period of 13 days 

and giving the percentage increase in 

elongation for 20 days relative to five 

hours. The essentials of his tables are 

given as Table 3. 

Obviously the materials rank differ- 

ently for each column of data and the 

tire designer can take his choice and 

having made it, adapt his design to take 

advantage of, or minimize, the effect 
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Table 2—Tenacities and Shrinkage of Tire 
Cord Materials (100°%) 

Textile and denier 

Improved nylon 840/140 

(high shrinking ) 

Polyester 1000/200 

Nylon 6 840/140 
Polyester (low 

shrinking) 1050/200 

Normal nylon 66 840/140 

Polyester (tire cord 

type) 1070/200 
Polyvinyl alcohol 1210 

Rayon (super-super) 1670/720 

Rayon (super) 1630/720 

Rayon (normal) 1690/720 

of the particular combination of prop- 

erties his choice has given him. 

Of course, all the above discussion 

assumes a battery of meaningful tests 

with an adequate background of inter- 

pretation, and some of the other pa- 

pers concern themselves with just this 

point. Most of our testing is so-called 

Static testing and results may or may 

not rank materials in the same way 

as dynamic tests. In any case, it may 

be argued that tests on cords differ 

from the actual system existing in a 

tire and thus lead to the desire for 

measurements made on the cord em- 

bedded in rubber, and to evaluation 

of the adhesion between cord and rub- 

ber. Drs. Kemnitz and Espanion dis- 

cuss the effect of cord construction, 

mainly twist, on a variety of static 

properties and then consider a number 

of dynamic tests, again with some 

emphasis on twist. They conclude with 

some correlation diagrams relating to 

(a) compression fatigue to loss in 

twist; (b) dynamic modulus to cord 

retraction; (c) damping of elongation 

and ratio of elastic strain to total 

strain; (d) loss in twist to tan 45 of 

material; (e) energy damping to cord 

retraction; (f) loss energy to cord re- 

traction. The frequency of the dy- 

Tenacity in g/den 

RT 
Shrinkage at 160°C 

100°C % 

6.0 6.0 

5.3 10.0 

6.8 

A ‘an 

6. at wit 

not given 

extends ca 1% 

2.0 

1.9 

1.8 

a 

hw wy eCnoo- 

namic tests was 17 CPS and the mate- 

rial, rayon. 
One of the two papers from eastern 

Europe was presented by Dr. Bartha 

of the state research institute for rub- 

ber in Budapest. The author has 

evolved a method for the dynamic 

testing of tire cord which bears strong 

resemblance to the well-known Good- 

year tube test in which a tube con- 

struction is rapidly flexed by rotating 

it while it is bent through an arc of 

90°, the time to failure assessing the 

merit. The Hungarian test uses a solid 

cylinder of rubber instead of a tube; 

on the outside of the cylinder the cords 

are bonded in the surface parallel to 

its axis. It is claimed that failure of 

individual cords can easily be seen 

and that cords can be extracted and 

examined after a period of fatigue. 

Simple elasticity theory gives approxi- 
mate values for the average tensile 

force (P) and maximum strain of the 

cords which will be alternately exten- 

sion and compression (e). The lifetime 

of the cord will then follow an equa- 

tion: 

P 

Table 3—Elongation on Long-Term Loading and Unloading 
(Room Temperature) 

Elongation 

at 1 g/den 

Per cent absolute 

Material 

o Oo High shrinkage polyester 

lire cord polyester 

Low shrinkage polyester 

Polyvinyl alcohol 

Super-super rayon 

Super rayon 

Standard rayon 

Standard nylon 66 

Nylon 6 

Improved nylon 66 

tl” 

oo 

a tyIy~ivn= 

) 

i” 

in” 

4 n 
a 

“ahi bh - $ = 

>) 

Elongation Retained 

after unloading 

Per cent relative 

Growth 

20 days/5 hrs. 

15.8 18.8 

21.4 18. 

27.9 15. 

34.6 30. 

39.3 16 

40.0 10. 

47.0 23.6 

15. 

11. 

16. 



n is the number of cycles and D and 

m are parameters to be determined. 

The results suggest that this analysis 

has some validity which, if substan- 

tiated, means that it might be prefer- 

able to the purely empirical rotating Temperature 10 
tube test, for it is a simpler test piece 40°C 2.8? 2.63 

to make and does not involve, as does 80 6.75 5.38 4.17 
the other, reinforcing textiles not part 120 13.40 10.13 

Table 4—Diffusion Constant as a Function of Temperature 
and Biack Content (D x 10’ cm’. sec-') 

Loading of HAF Black 

20 30 

of those actually being tested. Dr. van 

Wiingdaarden of Holland gave the de- 

tails of his improvements in making 

and using the Firestone flex fatigue 

test sample. The amount of detail he 

gives concerning the building of the 

test piece, the need to measure and 

correct for twist variation and his 

emphasis on the need to design the 

experiment statistically are all admir- 

able. What he does not give, however, 

is a worked example with the analysis 

of variance corresponding to his bal- 

anced incomplete block. What sort of 

residual error is obtained? How large 

does the experiment need to be to 
achieve given levels of differentiation? 

Here some actual figures would be of 

inestimable benefit. 

Sull dealing with tire cord, the gadg- 

eteers will wish to notice a device for 
the rapid determination of moisture in 

cords described by Drs. Haase-Deyerl- 

ing and Meumann. It is a black box 

into which the cord is fed into two 

measuring slits. The authors show its 

use in maintaining control charts as, 

for example, when material comes from 

the calender. 

Tires Discussed 

In transferring the discussion from 

the cord to the tire we can consider 

in passing Dr. Gough’s paper on cord 

paths in tires. Published work un- 

doubtedly lags well behind practice in 

this field and Dr. Gough introduces 

methods which he has been using for 

some years. His paper is necessarily 

complex and will be read in detail only 

by specialists. His work starts from 

the premises that cord paths, and 

therefore other dimensions of a tire, 

cannot be described by closed mathe- 

matical functions. He finds, however, 

that if the radius from a given point 

on a tire section to the axis of rotation 
is plotted against the cosine of the cord 

bias angle, a diagram is obtained which 

describes the cord path and enables 

deviations from simple trellising to be 

used for prediction and correction of 

design. The R-cos o chart can show 

the behavior of the assembly during 

shaping, and slippage, if any, can be 

detected; and can be used as the basis 

for determining the cord path in the 

tire from that on the former on which 
it is built. The steps in calculating on 

a digital computer are given for cord 

path calculation from given R-cos o 

curves. The usefulness of this paper 

will depend on the extent to which it 

is in advance of, or at any rate differs 

from, methods in use in other design 

offices. 

Tires were discussed in the audito- 

rium on Thursday afternoon and one 

of the papers we have already reviewed 
was presented. It is paralleled by the 

paper of Drs. Kern, Hafner and Nip- 

pold in that these authors too are con- 

cerned with geometrical descriptions, 

but of the finished tire and not merely 

the cord structure. As with Dr. Gough’s 

paper, Dr. Kern and his colleagues 

have written for the specialist. They 
consider in detail the stress and strain 

trajectories on that portion of the tire 
carcass behind the tread which is in 

contact with the road and consequently 

deformed. These trajectories are com- 
puted electronically from measurements 

made on the tire. Once again, their 

value can only be assessed in the tire 

design offices of other manufacturers. 

The outraged squeal of a misused 

tire I have always taken as a reproach 

for cornering too fast. It contributes 

to road safety and it might be held 

anti-social to design tires that don’t 

squeal when misused. Drs. Miller and 

Slaby do not share my backward opin- 

ions and their paper analyzes the 

phenomena. A paper by Dr. Cooper 

analyzes the stiffness of a tire into two 

components, one due to structure and 

the other a pneumatic component “car- 

ried by the air pressure acting on the 

contact patch.” Treated empirically 

this is fair enough and enables useful 

design data to be obtained rapidly with 

simple mathematics. 

Elastomers and Fibres 

It is undoubtedly true that the papers 
so far reviewed were those around 

which the conference was built and 

constituted for many German. tech- 

nologists the meat of the conference. 

This was clearly shown by the at- 

tendances at the sessions and the dis- 

cussions outside them. The organizers, 

in concentrating on elastomers and 

fibres, had drawn attention to the joint 

use of these materials in bulk in our 

automotive society. Something of the 
competition of nylon with the newer 
rayons was shown at the conference, 

and the competition between natural 

rubber-polybutadiene blends and SBR 

to provide the treads was also shown. 

But it is high time we turned to chem- 

istry for a change. 

Professor Scheele opened the Thurs- 

day morning auditorium session de- 
voted to Vulcanization. His review of 

peroxide and sulphur vulcanization of 

synthetic rubbers was stimulating if 

sometimes speculative. One of the ad- 

vantages of speculation is that it may 

serve to encourage discussion, and in 

this case it did. Scheele was followed 

by Dr. Kern presenting a paper jointly 

with Drs. Franck and Hafner on the 

activation energy of vulcanization. In 

the work described the authors argue 

that the time to achieve a given level 

of modulus, tensile strength or free 

sulphur may be taken as equivalent 

to a rate constant and, from the usual 

Arrhenius equation, the plot of the log 
(time) against reciprocal temperature, 
One can obtain an activation energy. 

Physical Chemistry 

The authors find that straight lines of 

the same slope (meaning equal activa- 

tion energy) are obtained with all three 

of the properties mentioned above 
using, of course, the same compound 
(accelerated by cyclohexylbenzthiazyl- 

sulphenamide). Under normal factory 

conditions the process is not isothermal, 

for vulcanization starts as the com- 
pound warms up and continues as it 
cools down. Calculations, with a com- 
puter, enable an equivalent tempera- 

ture to be ascertained and properties 

calculated for this temperature agree 

remarkably well with those found. 

However, one is instinctively cautious 

in discussing the over-all energy of 

activation of a complex process which 

must include a number of steps. For 

one thing the argument can only apply 

to properties as they increase up to the 

optimum cure judged on modulus and 

tensile strength, and in fact some 

extrapolation is involved. Is the close 

agreement in the Arrhenius plots be- 

tween the physical properties and the 

consumption of sulphur other than 
chance? What happens, for example, 

if the compound is modified or a dif- 
ferent accelerator system used? One 

has the feeling that the Arrhenius plots 

would depart from linearity and with 

this departure what theoretical basis 

would remain? 

Dr. Studebaker continues his use of 

lithium aluminum hydride as a tool 

to investigate the cross-linking of rub- 

ber, this time in MBT accelerated 
stocks. His work will be well-known 
in America. The German papers in 

this section include a paper by Drs. 
Auler and Bostrém on the diffusion of 

Ss; in rubber. This technique has (Auer- 

bach and Gehman) been used before. 
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The authors are, however, particularly 

concerned with diffusion in the pres- 

ence of carbon black. By plotting the 

log concentration against the square 

of the distance a linear plot is obtained 

if Fick’s law holds, which is true at 

the concentrations considered. 

Diffusion Constant 

Drs. Auler and Bostrém conveniently 

summarize their figures for the diffu- 

sion constant as shown in Table 4. 

It will be noticed that the diffusion 
constant depends linearly on the black 

content. Some experimental work on 

the diffusion of sulphur from the 

breaker-strip to the side walls of a 

giant tire cover substantiated the cal- 

culations made from the more funda- 

mental measurements. The authors 

point out that variation in the filler 

loading enables the diffusion rate to be 

held at a desired value. Another Ger- 

man paper by Drs. Mocker and Old 

reviews the possible uses of the po- 

larograph in the rubber laboratory. This 

paper is longer and more detailed than 

those most English/American journals 

publish, especially in its exposition of 
the basis of the subject. As regards 

analytical estimations, it treats of ZnO 

in technical zinc oxide powder as well 

as its lead and cadmium content; zinc 
sulphide and oxide in “Sachtolith” and 

lithopone; zinc covering on galvanized 

iron (this seems de trop); zinc oxide 

in vulcanizates (by first ashing); simi- 
larly, lead in vulcanizates and in lith- 

arge. Combined sulphur is dealt with 

by wet oxidation to sulphate which is 
determined indirectly by lead precipi- 

tation, and free sulphur by pyridine 

extraction and direct polarography 

after removal of oxygen. The methyl- 

ene blue absorption onto blacks and 

other fillers was also studied and a 

range of figures is reported. The second 

part of the paper deals with organic 

groupings common in accelerators and 

other substances, and in particular with 

MBT and MBTS and their transforma- 
tion rate. If I may presume to offer 

criticism in my comment on this paper 

I would say that too much has been 

attempted by reviewing and working 

over the whole field in one paper. The 

free sulphur determination is given 

without any indication of interference 

from antioxidants or accelerators. Only 

certain unusual compounds do inter- 

fere but they are in the literature. 

Similarly, ashing is a crude method of 

obtaining organic free material with 

Zn, Cd and Pb present and cannot be 

applied to neoprenes. On the other 

hand the exploration of polarographic 

technique has shown its possibilities 

more widely than hitherto and war- 

rants a series of more critical papers 

or even a monograph from the authors. 

Every conference attracts its quota 

of papers on physical testing and over 

the years we can see the trend towards 

dynamic rather than static tests, ever 

fresh attempts at an abrasion test that 
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Table 5—Structure and Vulcanizate Properties of Silicas 

Water lost 

Material 

Highly active silica 9 

Half-activated silica 

(about equivalent to 12 
a china clay) 

Highly active silica Not 

(unheated ) Given 

Same silica (heated 

to 400°C). 

Same silica (heated 

to 600°C) 0.4 

*A gas permeability method 

will simulate tire tread behavior and 

an expansion at both ends of the tem- 

perature range. Thursday morning in 

the conference room was devoted to 

this subject with seven papers and two 

more were presented on Friday after- 

noon. They may be considered in two 

sections, the first dealing with specific 

known test procedures, and the second 

with properties and principles. In view 

of the need to keep this review to a 

reasonable compass I shall deal with 

the second of these sections noting only 

the titles of the papers relevant to the 

first so that those concerned with this 

subject matter may refer to the full 

papers in Kautschuk U. Gummi as they 

appear. As they will be printed in the 

language in which they were written, 

I note it for the information of mono- 

glot readers: “New Abrasion Studies 

on the Dunlop-Lambourn Principle” 

(in German) Dr. D. Beckmann; “Cold 

Testing Methods for High Polymers” 

(in German) Dr. O. Umminger. (This 

paper lists 19 methods of test, 11 of 

them in various national standards (in- 

cluding one from the U.S.S.R.); “In- 

ternational Rubber Hardness, Micro- 

hardness and Shore-hardness” (in Ger- 

man) Drs. F. Handler and P. Kainradl; 

“Influence of the Thickness of Test 

Vulcanizates on the Tensile Strength 

Values Measured by the ASTM Stand- 

ard Method” (in English) Dr. D. I. 

Nazeni; “Tensile Strength of SBR Vul- 

canizates, Reliability and Methods of 

Measurement” (in English) Dr. W. 

May. 

Physical Testing 

It is pleasing to record that the first 

two papers dealing with principles and 

properties reported collaboration be- 

tween research groups in Germany and 

in England. This is a development 

which should not go unnoticed in 

America. 
The main point of these papers, as 

I understand them, is to suggest a tem- 

perature—frequency transform for dy- 

namic properties (e.g. the dynamic 

Surface Area 

above 120° BET Carman 

mg" 

PH Foreign Tensile 

Oxide Strength Shore 

X kg.om™~ Hardness 

6.8 : 210 80 

200 

modulus) other than that used by Dr. 

Ferry and his co-workers and which 

is, moreover, independent of the glass- 

transition temperature. If accepted, 

this is of course very important. The 
further part of the work concerns the 
effect on the dynamic modulus of the 

cross-link density and the carbon black 

structure. The approach of Dr. Bulgin 

and his co-workers is to obtain a rela- 

tionship between frequency and tem- 

perature for equal values of the prop- 

erty considered, modulus or resilience. 

Dynamic Properties 

Since this relation shows as a linear 

one when log (frequency) is plotted 

against I/T, they suggest that the proc- 

ess is reasonably represented by an 

Arrhenius’ type equation from which 

activation energy and frequency factor 

can be calculated. The energy found 

is the same for both resilience and 
modulus and is largely independent 

of their magnitude. The frequency 

factor is, however, sensitive to these 

properties. It should be added that the 
supporting data are taken from ex- 

periments with seven types of dynamic 

tests which jointly cover a frequency 

range from 0.1 to 20,000 cps. The 

effect of cross-link density is discussed 

in general terms without reference to 

the transform, and the amplitude effect 

when carbon black is present is also 

confirmed down to the plateau region 

at very small amplitudes. The modulus 

of loaded stocks at these very small 

amplitudes is found to be a function of 

the surface area of the black incorpo- 

rated. These two papers need critical 

appraisal by specialists and I hope early 

publication will bring in its train the 

analysis that the carefully accumulated 

data obviously require. 
The Leverkusen laboratories have 

been pioneers in the appreciation of 

the need for dynamic testing and also 

in providing the means for realizing 

practicable tests. Drs. Clamroth, Ecker 

and Fromandi continue in the tradition 

with a paper which commences by 



reviewing visco-elastic properties and 

by referring to the new version of the 

Roelig machine, details of which are 

now available (Kautschuk U. Gummi, 

August 1960). The new machine has a 

positive cam action drive giving known 
synusoidal strain and by an ingenious 
mechanical device enables the hystere- 
sis ellipse displayed by optical means 

to be closed to a line by movement 

of the mirror and hence the phase 

angle to be read directly. The thing 

that appeals is the absence of elec- 

tronics; it is a simple mechanical de- 

vice. The authors discuss the depend- 

ence of the dynamic modulus on the 

amplitude for strains from 0.01 to 

0.5, i.e. 10 per cent compression and 

greater, and then turn to the subject 
of fatigue testing by biaxial stressing. 

A New Test 

This new test is described and the in- 

fluence of various sample parameters 

discussed in detail. For example, the 

direction of calendering the sheet from 

which the sample is taken is considered, 

as well as the more usual factors of 

thickness, time and temperature of 
cure, and so on. Effectively, the instru- 
ment measures the resistance of the 
sampie to crack growth. This is re- 

ferred to as the intrinsic strength of 

the material (Strukturfestigkeit) and 

the evaluation of this parameter in 

terms of mean strain, amplitude, crack 

length, frequency, sample _ thickness, 

etc., forms a major part of the paper. 

The significance of these various con- 

ditions has been assessed by regression 

analysis made feasible for the vast 

amount of data by electronic compu- 

tation. Polynomials of second degree 

were computed and tested, and it is 

shown that the need for the introduc- 

tion of the squared term varies with 

the compound considered. The final 

results are presented as three-dimen- 

sional diagrams. The last new test 

method, considered by Drs. Clamroth, 

Ecker and Fromandi, is an abrasion 

test based on the now familiar Lam- 

bourn principles. Both machine and 

results are discussed. 

Dr. Backes is also concerned with 

dynamic properties measured by the 

Roelig machine. The principle parame- 

ter evaluated is the dynamic stiffness 

which ‘s investigated as a function of 

temperature, carbon black or zinc 

oxide content, and softener. Like Dr. 

Bulgin et al, he uses an Arrhenius type 

equation to express the temperature 

dependence of the relaxation times cal- 

culated from the damping coefficients. 

Ihree-dimensional diagrams complete 

the presentation by showing the differ- 

ence in properties from those of the 

unloaded polymers as functions of tem- 

perature and loading of filler or soft- 

ener. 
The program of the conference mod- 

estly gave the auditorium over on Fri- 

day morning to Fillers and Vulcaniza- 
tion II and I will only menticn the two 
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papers accounting for the second part 

of the title. These both referred to the 
use of phenolformaldehyde resins as 

curing agents, one by Mme. Thelomon 

from France and the other by Dr. 

Giller from Germany. The papers on 
fillers are more ambitious than the 

sessional title would indicate. 

Fillers and Reinforcement 

It is well known that black mixed 
into latex and then dried out does not 
reinforce the rubber unless at some 

stage of its processing it is passed 

through a mill to produce the necessary 

free radicals by mechanical rupture of 
the rubber molecules. M. and Mme. 
Lamm examined this system with the 

help of radiation and found, as they 
had expected, that irradiation could 

take the place of mastication in pro- 
ducing the necessary radicals. Unex- 

pectedly they found that if the black 
and the latex were separately irradiated 
and then mixed, better reinforcement 
was obtained for the same radiation 
dose and, moreover, if a period of 

heating was added after the mixing, 

still higher tensile strength and higher 

elongation at break were obtained. 

Their experiments were limited to the 
determination of mechanical properties 
and no cross-linking indices were ob- 

tained by swelling data. However, as 

they state at the end of their brief 

communication, here is an entirely new 
field waiting for further exploitation. 

Measurement of cross-linking and ap- 

parent cross-linking by swelling in sol- 
vent is the obvious next step. 

Dr. Albrecht’s paper showed the 

properties in a test mix of a number 

of prepared silica fillers together with 

their structure. His findings are given 

in abbreviated form in Table 5. 

It will be noticed that the techno- 
logical properties of the highly active 

silica have been hardly affected by 
heating though it is apparent that the 

structure has undergone a vast change. 

Electromicrographs show that some 

sintering together of particles has oc- 

curred with the material heated at 600° 
C. and it is surprising that this has not 

modified the technological properties 
more, though the fuller table given by 

Dr. Albrecht does show greater modi- 

fication than is indicated above. 

Carbon Structure 

Dr. Schweitzer deals with carbon 

structure and its effects on the usual 

range of tensile properties. The treat- 

ment is very detailed and includes data 

on “post-treated” black, devolatization 

and detritioning but the content of the 

paper is presumably known, or easily 

available, in America. Dr. Bernemann 

gives the Hiils experience of rubber/ 

carbon black wet masterbatching. The 

advantages of this procedure have 

been well canvassed in America and 

German experience seems  unexcep- 

tional. 

Three of the five papers devoted to 
aging and presented in the auditorium 

on Friday morning were given in Eng- 

lish and reviewed, in an_ interesting 

way, in a recent work which is avail- 

able, or shortly will be, in other publi- 

cations elsewhere. Of the two papers in 

German, one was actually from Can- 

ada but given in German, a courtesy 

which I am sure was appreciated by 

our hosts. 

Dr. Edwards studied a series of 

butyl compounds vulcanized by a sul- 

phur system, quinone, or resin, and 

aged them at elevated temperatures in 

air, in superheated water in the ab- 

sence of air and also in its presence. 
In addition to some of the usual physi- 

cal measurements, the author assessed 

the build-up and breakdown of the 

cross-linked network of molecules by 

means of solubility and swelling meas- 

urements. The relation between cross- 
link density and time of heating shows, 

at least with sulphur vulcanizates, a 

rise (unless the curing time has been 

very long) followed by a rapid fall 

which later flattens out. Dr. Edwards 

takes the central portion of these curves 

and shows that the reciprocal of the 

network density plots linearly against 

the time of heating, thus enabling a 

reaction velocity constant (second or- 

der) to be obtained which varies with 

the degree of unsaturation of the origi- 

nal polymer, decreasing with increasing 

unsaturation. 

The Quinone System 

The quinone system behaves simi- 

larly but the resin-cured vulcanizates 

are not sensitive to the degree of un- 

saturation. The type of scission during 

aging was also investigated, and a plot 

of the amount of soluble matters as a 

function of the ratio of cross-link den- 

sities before and after aging shows that 

the quinone and resin cured vulcaniz- 

ates break down by chain scission, 

whereas some of the total scission oc- 

curs at the cross-links of a sulphur vul- 

canizate. One of the physical proper- 

ties measured is the modulus after be- 

ing held at 50 per cent extension for 

one minute. This is found to be linearly 

related to the cross-link density. Other 

properties investigated include water 

absorption and surface softening, the 

latter for resin cured rubbers only. In 

many ways this paper is a model of 

what a modern technological paper 

should contain. Familiar mechanical 

properties are not n2glected, but they 

take second place to measurements 

which really tel! us what is happening 

to the cross-linked structure which vul- 

canization gives us, where scission oc- 

curs and under what conditions. The 

physical properties depend on _ these 

changes and, by medical analogy, are 

the symptoms of which the network 

structural changes are the cause. 

Drs. Kempermann and Clamroth re- 

port a fairly exhaustive search for effec- 
tive anti-ozonants for oil-extended SBR. 

Both accelerated and open-air tests 
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were used, the former over a range of 

ozone concentration from 12.5 to 400 

ppm. Measurements consisted of ob- 

serving the induction period for the 

start of visually observed cracking and 

the rate of increase in the numbers of 

cracks. Both these procedures are open 

to criticisms of which the authors 
show themselves to be fully aware. 

They find that the same relationships 

between various chemicals hold for 

oil-extended SBR as hold for natural 
rubber and unextended SBR. They feel 

that the two parameter approach 

(induction period and rate of growth) 

is valuable, and that derivatives of 
p-phenylene diamine are superior to 

other chemicals tried. Dynamic tests 

can, of course, give a different picture 

and this was not investigated so thor- 

oughly, but there seems little doubt 

that reagents superior statically are also 

good dynamically. 

A Morphological Study 

I have left till last the paper by 

Prof. Schoon, a morphological study 

given on the first day of the confer- 

ence, partly because it does not fit 

easily under the other headings, but 

also because of its unusual interest. 

Prof. Schoon has taken a number of 
polymers, cast films from solution in 

benzene, shadowed these films by 

evaporating iridium onto them, and 

then backed the iridium with silica 
before destroying the original poly- 

mer. These replicas were examined by 

electron microscopy. The _ original 

polymer films were usually about 100 

micron thick. The magnification was 

20 to 80,000 followed by further en- 

largement of the negative of the image. 

Prof. Schoon interprets the pictures 

he gets as showing that polymer films 

cast from solution do not dry down 

to a felt-like structure of interlacing 

molecules, but each molecule forms a 

ball contacting, but not entangled with, 

its neighbors. The surface of the rep- 

lica shows these spherical forms and 

their size can be measured. From the 

apparent diameter Ostwald long ago 

provided a table converting the meas- 

urement into molecular weight for 

given densities and this enables Dr. 

Schoon to give molecular weight dis- 

tributions from a measurement of the 

particle sizes shown in the electron- 

micrographs. Several such distributions 

are given in his paper. Both synthetic 

and natural rubber show this packing 

of spherical macromolecules, the syn- 

thetics being, in general, smaller par- 

ticles than the natural product. The 

paper is a very short one but its im- 

portance is not to be judged from the 

length. Figure 4 shows the excellent 

differentiation of detail which the tech- 

nique has achieved. One would, of 

course, like to see some conventional 

molecular weight determinations made 

on the same materials. From the fre- 

quency distributions which the author 

gives, it is easy to estimate values for 
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Figure 4—Surface of a natural rubber 
latex, the replica obliquely shadowed with 

silica, magnification 60,000. 

(Mw/M,) and if these could have 

been compared with those found from 

conventional measurements, the story 

would have been complete. However, 

even without this rebutting evidence it 

seems that we have to revise our ideas 

of the physical constitution of solid 

polymers that have not been sheared 

by milling. We have also an inde- 

pendent method of measuring molecu- 

lar weight, and a new conception of 

what a polymer surface looks like on 

the molecular scale. Quite a fair cull 

from a paper which, excluding tables 

and diagrams, is only three and one- 

half pages long! 

Conclusion 

From a conference of 63 papers I 

have chosen to deal with those directly 

concerned with the two main themes, 

papers dealing with technology and the 

principles of testing, together with a 

few of personal interest. An apology 

is perhaps due to those authors whose 

papers have been passed over. No re- 

flection on their content is intended: 

indeed, in some cases quite the reverse 

for I am assuming the authors or their 

work to be sufficiently known in Amer- 

ica and I have deliberately emphasized 

the German contribution. It is fairly 

clear that the pattern of textile develop- 

ment for tires is not the same in Ger- 

many as it is in the United States; 

also, with the smaller market and the 

lack of an indigenous oil producing 

industry, fewer types of synthetic rub- 

ber are likely to be produced and 
possibly, therefore, there is a slower 

rate of development in the use of 

newer types. However, this may not be 

true for EP rubber on which there is 

some concentration of effort. Our 

hosts seemed to be particularly grati- 

fied that the international attendance 

was so high and the personal inter- 

change of comment and opinion out- 

side the auditorium and _ conference 

room undoubtedly cut across the na- 

tional boundaries, thanks largely to 

the fluent English spoken by such a 

very large proportion of the German 

professional classes. The closing ses- 

sion held in the auditorium was only 

a brief thank you to the organizers 
and a statement that the next DKG 
international Kautschuk-Tagung would 

not be held for three or four years. 
The organizers are wise in isolating 

their success by a longer period than 

in the past, for other conferences loom 

ahead and too many can easily defeat 
the object of holding them at all. In 

any case we must await the fullness 

of time to see what develops from 

what the Berliners call die schwangere 
Auster for undoubtedly new ideas will 

appear on both sides of the Atlantic 

as a result of the exchanges which 

occurred under its roof. 
Finally, may I mention the universal 

praise from all nationalities for the 

imaginative design of the Kongresshalle 

and its amenities? In spite of the ir- 
reverence of its nickname, Berliners 
are obviously proud of their building; 
and rightly so for it is an architectural 
masterpiece — for which they are in- 

debted to you. 

Polybutadiene Tires 
> U. S. Rubber Co., New York, 

N. Y., has begun production of 
truck tires with treads containing a 
blend of polybutadiene synthetic rub- 

ber and natural rubber, in the first 

commercial use of polybutadiene. 

Last March the company started 
using polyisoprene in truck tires. 

According to the company, the poly- 

butadiene tire runs from 15 to 20 

degrees cooler, and it gives approxi- 
mately one-third more mileage than 

truck tires with all natural rubber 

or polyisoprene treads, and is re- 

sistant to groove-cracking. The tire 
is available in 8.25/20 and 9.00/20 

of the U. S. Royal Fleet Carrier 

truck tire, produced in tubed form 

in both rayon and nylon cord con- 
struction. U. S. Rubber has also 

announced that it is developing 
tires made entirely of polybutadiene 

which are being evaluated for pos- 

sible future adoption as production 

of the new material is stepped up. 

RABRM Changes Names 
> The Research Association of Brit- 
ish Rubber Manufacturers (RABRM) 

has changed its name to Rubber 
and Plastics Research Association of 

Great Britain. Research will be done 
at the testing laboratories of RABRM 

at Shawbury, Shropshire, where work 

on an extensive plan of new buildings 

is underway. Plastic manufacturers, 
who are members of the British 

Plastics Federation, are to be repre- 
sented in the association by a Plastics 

Research Committee and by repre- 
sentatives on the council. 
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Names in the News 

Peter J. O'Reilly, formerly with 

Roger Williams Technical and Eco- 

nemic Services, has joined the 

Product Development Department 

of the Harchem Division of Wallace 
& Tiernan, Inc., Belleville, N. J. 

Donald Wild, formerly with Chemi- 

cal Rubber Co., has joined Har- 

chem’s field sales staff in the Mid- 
west area. 

Frederick W. Moyer, who has been 

assistant treasurer of B. F. Good- 

rich Co., Akron, Ohio, has _ been 

elected treasurer of the company. 
He succeeds E. A. Stevens, who 

has retired for reasons of health. 

Hamilton M. Ross has been elected 

a vice-president of Hewitt - Robins. 

Inc., Stamford, Conn. Norman M. 

Godfrey will succeed Mr. Ross as 

manager of the Robins Conveyors 

Division, Passaic, N. J. Martin Van- 

der Laan has been appointed direc- 

tor of engineering sales. 

Eleanor Crouse, formerly research 

librarian for Columbia - Southern 
Chemical Corp., Barberton, Ohio, 

has joined the staff of the Institute 

for Advancement of Medical Com- 

munication, New York, N.Y., as 

research associate and librarian. 

Prof. Giulio Natta, pioneer in the 

field of stereospecific catalysis and 

stereoregular polymers, has _ been 
awarded a gold medal and honor 

citation by the city of Milan, Italy. 

Ken C, Tucker, formerly manager 

of the Food Industries Division of 

Oakite Products, Inc., New York, 

N. Y., has been named assistant 
sales manager of the firm. 

A. Campbell, Jr., has been promoted 

to manager of sales and marketing 
services for the Thermoid Division 

of H. K. Porter Co., Inc., Pittsburgh, 

Penna. 

Bryce I. MacDonald, Jr., has been 

named manager of manufacturing 
engineering at the Silicone Products 

Department of General Electric Co., 

Waterford, N. Y. He succeeds Dr. 

E. M. Koeritz who recently was 

named manager of manufacturing at 

the Metallurgical Products Depart- 

ment of G-E in Detroit, Mich. 

William R. Randle, previously as- 

sistant purchasing manager for In- 

dustrial Rayon Corp., Cleveland, 
Ohio, has been named purchasing 

manager, succeeding George F. 

Courson, who has retired after 25 

years of service. 

William J. Hanley, president and 

owner of Custom Engineering Co., 
Erie, Penna., will go to England to 

discuss the establishment of an 

English subsidiary. 

R. Bruce Baptie has been appointed 

to the position of products manager, 
industrial chemicals, and Charles F. 

Blaich, Jr., to the post of sales de- 

velopment supervisor, at the Carwin 

Co., North Haven, Conn. 

Francis Cameron has been elected 

president of the St. Joseph Lead Co., 
New York, N.Y., succeeding 

Andrew Fletcher who has_ been 

elected board chairman, and Robert 
H. Ramsey and Lawrason Riggs 3d 

have been named vice-presidents. 

George F. Polzer has been promoted 
to the post of vice-president in charge 

of purchasing, transportation and 

customer relations for Witco Chemi- 
cal Co., Inc., New York, N. Y., and 

will direct these activities for all 

Witco divisions. 

Douglas Mueller, assistant to the 

president of Seiberling Rubber Co., 

Akron, Ohio, has been named direc- 
tor of merchandising and public re- 

lations and will supervise the com- 

pany’s advertising, sales promotion 

and public relations activities. 

I. Rogosin, chairman of the board 
of directors for Tyrex, Inc., New 

York, N. Y., will become president 
of the organization, effective Janu- 
ary 1, as William Dalton has resigned 

the post; Philip E. Robinson has been 

appointed secretary-manager. 

Richard L. Moody, a sales engineer 
for the company since 1958, has 

been named assistant sales manager 

for Wilson Rubber Co., Canton, 

Ohio, and will work directly with 
the company’s sales engineers and 
wholesale distributors. 
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Robert F. Shreve 

Appointed by Spencer 

> Robert F. Shreve has been ap- 

pointed head of the Research and 
Development Department of Spencer 
Products Co., Ridgewood, N. J. A 
graduate of Carnegie Institute of 
Technology, Mr. Shreve previously 
was associated with American Vis- 

cose Corp., and General Mills. While 
at General Mills, he was in charge 
of process development in the Cen- 

tral Research Laboratories. Accord- 
ing to Spencer Products, Mr. Shreve’s 

appointment coincides with the firm’s 
program for the development of new 

products for the rubber and plastics 
industries. Spencer Products now 

produces Ridacto, an accelerator ac- 
tivator. 

Mahoney Named President 

®» J. D. Mahoney has been elected 

president of Mobay Chemical Co., 
Pittsburgh, Penna., succeeding J. R. 
Eck, who has rejoined Monsanto 
Chemical Co. as assistant general 
manager of its Plastics Division. Mr. 
Eck has been president and chair- 
man of the board of directors of 
Mobay since March, 1958. Mr. 
Mahoney is a graduate of the Uni- 
versity of Illinois with a B.S. degree 

in chemistry. He was a member of 
Mobay’s original executive staff and 

has been director of marketing since 
the firm was formed in 1954 as a 
jointly-owned associate company of 
Monsanto and Farbenfabriken-Bayer 
A.-G. 

> Bulletins BL-357, BL-358, and 

BL-362, respectively entitled “Con- 

tinuous Vulcanization of Neoprene 

Extrusions in Liquid Curing Media,” 

“Use of Sulfur to Increase Tensile 
Strength of Neoprene Type WB,” 

and “Oil Extension of Neoprene 

Latex,” are offered by the Elastomer 

Chemicals Department of E. I. du 

Pont de Nemours and Co., Inc., 
Wilmington, Del. 
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Financial News 

Columbian Carbon 

> Nine months ended Sept. 30: 
Net earnings for the period rose to 

$5,344,000, or $3.31 per share, 
from $5,226,000, or $3.24 per share 
for the similar period in 1959. Con- 

solidated sales increased 10 per cent 
to $60,895,000 from the $55,264,- 
000 volume in the 1959 period. The 
record sales and earnings were in 
spite of a comparatively unfavor- 

able third quarter. Although the 

quarter sales of $19,540,000 were 
4.8 per cent ahead of the $18,646,- 
000 volume for the same period of 

1959, net earnings declined by 24.3 
per cent. According to the com- 

pany, increases in write-offs for dry 

holes, geophysical expense and 

lease surrenders, as well as increased 

manufacturing costs and selling and 

administrative expenses, contributed 

to the relatively unfavorable third 

quarter. 

Goodyear 
® Nine months ended Sept. 30: 

Net income amounted to $52,899,- 
557, a decrease of 10.2 per cent 

compared with $58,917,842 earned 
in the first three quarters of 1959. 
Based on 33,207,597 shares of com- 

mon stock now outstanding, net in- 

come was equal to $1.59 per share 
compared with $1.77 in the 1959 

period. Consolidated net sales for 

the period were $1,184,526,548, a 

decrease of 1.6 per cent from the 

previous record of $1,203,521,662 

set in the similar period of last year. 

According to E. J. Thomas, chair- 

man of the board, who made the an- 

nouncement, sales and profits of 

Goodyear’s foreign operations had 
been running substantially ahead of 

a year ago. 

Electric Autclite 

> Nine months ended September 

30: Net income amounted to $4,- 

753,202, or $3.48 per share, com- 

pared to $5,631,773, or $3.59 for 

the comparable period of 1959. (The 

1959 figure exctudes a gain from the 

sale of the company’s investment in 

Crane Co.) Net sales totaled $157,- 
673,978, up from the figure of 

$143,720,333 reported for the same 

period of 1959. 
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U.S. Rubber 

> Nine months ended Sept. 30: Net 
income of $26,504,560, equal to 

$3.76 a common share, was 4 per 

cent lower than the $26,504,560 or 
$3.94, reported for the like period 
last year. Sales of $739,624,625 
compared with sales of $743,230,- 
320 for the similar period of 1959. 
Included in the net income for the 
1960 period were special credits of 

$1,950,000 or 34c a share, reflecting 

the net gain from the sale of the 
company’s plant in Fort Wayne, 
Ind., and from prior years’ tax ac- 

cruals which were no longer re- 
quired. H. E. Humphreys Jr., chair- 

man, told stockholders that the 

company is battling higher costs, 
and that a stiff competitive situation 

in the rubber industry has prevented 
raising prices to recover these higher 

costs. “Our average cost for natural 
rubber during the first nine months 

of the year was about 25 per cent 

higher than during the same period 

last year. In addition, higher wage 
costs went into effect during the 
third quarter,” he said. 

Cooper Tire 
> Nine months ended September 30: 

A net loss of $311,584 was reported 
by the company, compared to last 

year’s net income of $1,004,570, or 
$1.16 a share, over the same period. 

Sales of $27,073,046 were down 
slightly from sales of $27,882,159 
for the same period last year. Cooper 

directors omitted the common divi- 

dend for the fourth quarter, citing 
reduced earnings, higher costs and 
severe price competition. Wayne B. 

Brewer, president, said nine-month 

operations showed a $51,872 profit, 
but that inventory adjustments aris- 

ing from recent declines in the mar- 

ket price of raw materials erased 
this profit. 

Clevite Corp. 
® Nine months ended Sept. 30: Net 

income rose to $5,109,985, equal to 

$2.65 per share, from $4,811,654, 

or $2.51, for the like period of 1959. 

Sales and other revenues totaled 
$73,097,662, up from the $62,448.- 
415 reported for the corresponding 

period of 1959. 

Seiberling 
> Nine months ended Sept. 30: Net 
income was $143,633, a sharp de- 
cline from record-high earnings of 

$1,055,352 in the first nine months 
last year, and income was 2c per 
common share, contrasted with $1.56 

a year ago. Net sales were $37,- 

589,082, down 10 per cent from the 

$41,728,669 recorded in the first 
nine months of 1959. President J. 

P. Seiberling attributed the decline 
to tire market competition, “the most 

severe in over a decade.” The sales 

decline was sharpest in truck tires, 
where Seiberling has a large propor- 

tion of its total volume, the com- 

pany president said. He explained 
that truck tire sales are affected by 

general business conditions, “which 

continued to sag in the third quar- 

ter,” adding that price-cutting slashed 

truck tire earnings. Not consolidated 

in the reported earnings was the 

company’s equity in its investment 

in Copolymer Rubber & Chemical 
Corp., increased by 34c a share, 

compared with an increase of 46c 
a year ago. 

Rubbermaid 

& Nine months ended June 30: Net 

income climbed to $1,292,239, equal 

to 94c a share, from the $963,134, 

or 71c a share, reported for the like 

period a year ago. Net sales were 

at $20,498,443, as compared to $17,- 
759,680 a year ago. 

Baldwin Rubber 

> Year ended June 30: Net income 
reported was $588,071, or $1.34 per 

share, down slightly from the $675,- 

508, or $1.55 reported for the same 

period last year. Sales rose to $20,- 
962,028, compared to $18,978,591 
for the like period of 1959. 

Simplex Wire 
> Six months ended June 30: Net 

income sank to $497,000, equal to 
83c per share, from $695,000, or 

$1.16 per share, in the like period 

of 1959. Sales were $18,381,000, as 

compared to $18,758,000 for the 

like period a year ago. 

Raybestos-Manhattan 
® Nine months ended September 30: 

Net income totaled $2,017,422, equal 

to $3.20 per share, compared with 
$2,803,696, or $4.40, for the like 

period of 1959. 
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Rubber on Display 
At Building Show 

® Rubber materials used in modern 

building construction were on display 

at the 1960 Industrial Building Ex- 
position and Congress, held on De- 
cember 12 to 15, 1960, at the New 

York Coliseum, New York, N. Y. 

The exposition and congress, the 
first of its kind, consisted of two 

separate events running concurrently. 

The exposition, which occupied two 

floors of the Coliseum, presented ex- 
hibits of 115 companies and asso- 

ciations in displays valued at more 
than $2 million. Leading the discus- 

sions at the congress were 65 speak- 

ers representing virtually all types of 

companies, large and small, presently 

engaged in plant expansion. or 
modernization. 

Companies displaying rubber 
products for use in building con- 

struction were the Elastomer Chemi- 

cals Department of E. I. du Pont de 

Nemours & Co., Wilmington, Del.; 
Enjay Chemical Co., New York, 

N. Y.: and Products Research Co., 
Burbank, Calif. The DuPont exhibit 

displayed protective linings and coat- 

ings based on neoprene, Hypalon, 
and Viton synthetic rubbers; colorful 
roof coatings made with neoprene 
and Hypalon; and neoprene gaskets 

for curtain walls. 

Enjay Chemical showed architec- 

tural components made with Enjay 
Buty! in a variety of forms ranging 

from very soft caulks and tapes 

through sponge stock up to molded 
and extruded shapes. Products Re- 

search Co. featured its PRC Rubber 

Calk in its display of its line of col- 

ored protective coatings and sealants, 
caulking compounds and adhesives. 

Duffy Joins General Tire 
> Frank A. Duffy, president of Duffy 
General Tire Co., Atlanta, Ga., has 

joined General Tire & Rubber Co., 

Akron, Ohio, as assistant to the 
president for operation. From 1953 

to 1956, Mr. Duffy served as man- 
ager of the Retail Stores Division of 
General Tire. With his brother, Ber- 

nard J. Duffy, Mr. Duffy has oper- 
ated two successful General Tire 

distributorships. He operated the 
Trenton, N.J., distributorship from 
November, 1946, until he was ap- 

pointed to take over his first Akron 

assignment as retail stores manager. 

Since 1956, the Duffy brothers have 

operated as a partnership in Atlanta. 

With Mr. Duffy’s new appointment, 

his brother, Bernard J. Duffy, will 
assume the presidency of the Duffy 

General Tire Co. 
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George A. Daum 

Named by Goodrich 
> George A. Daum has been named 

technical service manager for Hycar 
special purpose rubber for the B. F. 

Goodrich Chemical Co., in Cleve- 
land, Ohio, responsible for all tech- 

nical service activities for the prod- 

uct’s customers. After graduating 
from Ohio State University in 1935 

with a B.S. degree in chemistry, he 

served as a chemistry instructor at 
East High School, Portsmouth, Ohio. 
Following three years as a chemical 
supervisor at ordnance works in 

Charlestown, Ind., he joined B. F. 
Goodrich Chemical in 1945 as a 
chemical engineer in the firm’s prod- 

uct application laboratory. In 1950 

he was transferred to the Hycar 
Sales Department and in 1952 he was 

transferred to field sales covering 
Western Pennsylvania, New York, 

Vermont, and Western Massachu- 
setts. 

Phillips Staff Changes 
> Assignment changes in the Rubber 

Chemicals Sales Division have been 

announced by Phillips Chemical Co., 

Bartlesville, Okla. C. H. Edwards, 

Jr., technical sales representative 

from the company’s Dallas, Texas, 

office has been promoted to the post 

of manager of the Philprene spe- 

cialty rubber plant at Borger, Texas, 

and George D. Covington has been 

transferred from Providence, R. I., 
to replace Mr. Edwards at Dallas. 
W. R. Haight, sales representative at 

Akron, Ohio, has been transferred 

to Providence, R. I., as_ technical 
sales representative, and F. J. Ennis 

has been added to the Chicago office 

staff as technical sales representative. 

The company has announced that 

the changes are being made because 
of expanding activities. 

PENFLEX 
PUTS LONG LIFE 

FLEXIBILITY 

IN PRESS LINES 

PENFLEX CONNECTORS 
STAND WEAR... TEAR 
HEAT... FLEXING 
Heat... cold ... pressure . . . open 

. close . . . these are the constant 
operating conditions encountered by the 
tube conveying the steam under pressure in 
the platen presses. Many flexible tubes 
failed prematurely until Penflex wire 
braided flexible metallic tubing was in- 
stalled. Now, tubing lasts up to four times 
longer than previous products used. 
Are the flexible tubes on your platen presses 

failing too soon? Costing you extra dollars 
in replacement . . . not to say the time 
lost for maintenance. Then you want to get 
the Penflex story . . . the Job-Proved, 
pre-tested flexible metallic tubing that has 
outlasted others by as much as four times. 
It is the tubing that can save you dollars 
and hours of extra production on your 
tire lines. Get the facts and data book. 
Write to 

PENNSYLVANIA FLEXIBLE 
METALLIC TUBING COMPANY 
Paoli, Pa. 

TIGHT AS A PIPE BUT FLEXIBLE 
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SCOTT TESTER SERVICE 
Whether you own a Scott tensile tester, a 

Scott Mooney Viscometer, or any other 

Scott Tester equipment... you can now 

get certified maintenance at very reason- 

able cost anywhere in the continental 

U. S. and Canada. Take advantage of the 

latest factory know-how and techniques 

to keep your testing equipment working 

properly and economically. Scott field 

men offer complete A to Z service, 

including: 

* Inspection * Adjustment * Calibration * Minor 

Repairs * Work Report * Certificate of Calibra- 

tion (often required on Government contracts) 

Select either of two Scott 

Tester service plans: 

(1) “GROUP SERVICE” PLAN 

Regularly scheduled serv- 

ice trips are made from 

Spartanburg, S. C. and 

on a 

—e 

Providence, R. I. 
a 

fixed fee basis. 

(2) INDIVIDUAL SERVICE PLAN 

For immediate service, or 

when service is required 

other than during sched- 

uled group trips. Special 

rates quoted upon request. 

(NOTE: Models CRE, ACCR-O-METER, STI and RMA 
are serviced only on special order.) 

Write or call for complete information. 

Scott Testers, Inc., 85 Blackstone St., 

Providence, R. I. 

SCOTT 
TESTERS 

IME SURE TEST = St 

E. M. Fettes 

Appointed by Koppers 
> Dr. E. M. Fettes, until recently 

director of research and development 
for the Chemical Division of Thiokol 

Chemical Corp., Trenton, N. J., has 

joined Koppers Co., Inc., Pittsburgh, 

Penna., as manager, Plastics Section, 

Research Department. The appoint- 

ment is one of a series of changes 

in, and additions to, the Research 

Department staff in anticipation of 

the opening of the new Koppers 

Monroeville Laboratory Center. The 

company’s Verona Center will con- 

tinue its activities. Dr. E. W. Volk- 

mann becomes manager of the Mon- 

roeville Center and Dr. F. L. Jones 
will be manager at the Verona Cen- 

ter. Dr. W. Conrad Fernelius, for- 

mer head of the Chemistry Depart- 

ment at Pennsylvania State Univer- 

sity, has joined Koppers as associate 

director of research. Dr. E. E. 

Donath has been named manager of 

contract research, Dr. C. F. Winans 

has been appointed European repre- 
sentative, and Dr. R. B. Spooner has 

been named manager of associated 

researches. Dr. Fettes was associ- 

ated with the U. S. Rubber Co., New 

York, N. Y., and the Kendall Co., 

Walpole, Mass., prior to joining 

Thiokol Chemical Corp. He is a 

graduate of Massachusetts Institute 

of Technology and received his 

Ph.D. at the Polytechnic Institute of 

Brooklyn. 

> “Basic Guide to Ferrous Metal- 

lurgy,” offered by Tempil Corpora- 

tion, New York, N. Y., is designed 

to serve as a standard reference 
source for the engineer, metallurgist 

and skilled worker. 

Goodyear Names Six 
m Six executives of Goodyear Tire 

& Rubber Co., Akron, Ohio, have 

been promoted to new positions. 

They are: Howard L. Hyde, execu- 

tive vice-president; Arden E. Fire- 

stone, vice-president and general 

counsel; Donald H. Walker, treas- 

urer (who died several days after his 

appointment); R. L. Miller, secre- 

tary; Frank T. Quirk, assistant sec- 

retary; and Robert E. Sheldon, asso- 

ciate general counsel. 

Mr. Hyde, who has been vice- 

president and general counsel for 

the last ten years, will have over-all 

responsibility for the financial and 

legal affairs of the company and 

will become a member of executive 

and finance committees. He assumes 

his financial duties as the result of 

the retirement of P. E. H. Leroy, 
vice-chairman of the board and chief 

financial officer. Mr. Hyde was a 

1922 graduate of Ohio State Uni- 
versity, and holds a law degree from 

Harvard University. He was for- 

merly a member of the Cleveland, 

Ohio, law firm of Thompson, Hine 

and Flory, and has been a member 

of the board of directors since join- 

ing Goodyear in 1940 as general 

counsel and assistant secretary. 

A University of Akron graduate, 
Mr. Firestone also holds a law de- 

gree from the University of Michi- 
gan. He was a partner in the Akron 

law firm of Hutchison & Firestone 

from 1932 to 1942. In 1942 he 
joined Goodyear as an_ attorney. 

Mr. Walker attended the University 

of Akron and has been with Good- 

year since 1933. He has had numer- 
ous Overseas assignments. Mr. Miller 

is a chemical engineering graduate 

of Purdue University and a graduate 

of Akron Law School. He joined 

the company as a tire compounder 

and later transferred to the patent 

department. He was also secretary 

to Goodyear’s former chairman and 

assistant secretary of Goodyear Air- 

craft Corp. He has been Goodyear’s 

patent counsel since 1949. 

Mr. Quirk is a graduate of Boston 

College and a lawyer. He started his 

career with Goodyear in 1934 as a 

credit clerk in Boston. Mr. Sheldon, 
who is head of Goodyear’s law de- 

partment, is a graduate of Ohio 

Northern University and Akron Law 

School and has been with Goodyear 
for 38 years. 

> Descriptive literature on the Tri- 

phane absolute 3-micron filter-hose- 
coupling assembly for converting 

existing hydraulic service carts has 

been made available by Aircraft 

Porous Media, Inc., Glen Cove, N.Y. 
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> Norman A. Klemp _ has_ been 

named vice-president of Pacific 

Moulded Products Co. Mr. Klemp 

will continue as plant manager. He 

is a native of Minnesota. He holds 

a chemistry degree from St. Olaf 

College, Northfield, Minn., and an 

M.S. degree in chemistry from North 

Dakota State College in Fargo. He 

is a member of the American Chemi- 

cal Society, TLARGI Rubber Group, 
and has been associated with the rub- 

ber industry for 18 years. William 

Long, formerly of the Clevite-Harris 

Co., has joined PMP as technical di- 

rector in charge of research and lab- 

oratories. Mr. Long will guide the 

firm’s engineering and development 

of mechanical rubber and _ plastic 

parts for aircraft, industrial, com- 

mercial, petroleum and military ap- 

plications. He also will supervise 

technical aspects of production of 

molded phenolic fiberglass products 

and molded, extruded, and metal- 

bonded parts. 

> The Armstrong Rubber Co., West 

Haven, Conn., has announced that 

it will build a $25 million factory, 
warehouse and administration build- 

ing near Hanford, Calif. Construc- 

tion is expected to begin in late 

January. The new facilities will en- 

compass over one million square feet 
and will cover 80 acres of the 320- 

acre site purchased by Armstrong. 

Provisions have been made for a 
465,000 square foot addition, to be 

completed at a later date. James J. 
Walsh, Jr., member of the board of 

directors, will be in charge of the 

new facilities, which will include 

West Coast sales offices. Initial ca- 

pacity will be 10,000 tires a day. 

> Archie J. Smith has been named 
by Stewart Bolling and Co., Inc., 

Cleveland, Ohio, to establish West 

Coast headquarters for the company 
in Woodland Hills, Calif. He will 

be responsible for both sales and 
service, and the branch will handle 

Bolling’s entire line of new and re- 

built machinery. Mr. Smith has 

spent 20 years in sales capacities in 

both the metal-working and non-fer- 

rous lines and has been on the Pa- 

cific Coast for 15 years. 

> The Los Angeles Rubber Group 

held its annual Christmas party din- 

ner dance on December 2 at the 

Cocoanut Grove of the Ambassador 

Hotel in Los Angeles. 
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SEALS-GASKETS-WASHERS-SEPARATORS-INSULATORS 

Easier and Faster with 

HYTRONIC*’ DIE CUTTING MACHINE 

The New Concept in Cutting is the 
Hytronic Die Cutting Machine by 
United Shoe Machinery Corporation. 

The Hytronic Die Cutting Machine, 
with electric drive, hydraulic power 
and electronic control, will cut rubber, 

plastics, cork, paper, fiberboard, alu- 
minum and copper foil, leather al- 

most anything. It will cut single or mul- 

tiple plies with equal precision. It’s 
ideal for short-run jobs, because there 
is no finicky setting up, and it slashes 

die costs compared to conventional 

clickers and presses. It practically elim- 
inates waste material. 

Hytronic Die Cutting Machines are 
being used by leaders in the industry 

like Roth Rubber Co., and Formica Corporation. To find out what 
they can do in your own factory, send for Fact Sheets telling how 

others in your own industry have licked production problems with 
Hytronic Die Cutting Machines. 

UNITED SHOE MACHINERY CORPORATION 
140 Federal Street, Boston, Mass. 



Canadian News 

> Polymer Corp., Sarnia, Ontario, 

is reportedly ready to announce 

more details on a $40 million pro- 

gram to broaden its production at 

home and build up its competitive 
position in world-wide rubber mar- 

kets. The over-all program will, it 
is said, boost Polymer’s capacity 

from 150,000 to 200,000 tons a year. 

About 65 per cent of total produc- 
tion is now going to export markets. 

Polymer’s first overseas project, al- 

ready announced, will be a specialty 

rubber plant to be established in 

France in the Common Market area. 

The biggest home outlay will be a 

$6 to $8 million expenditure on the 

first polybutadiene plant in Canada, 

and Polymer has already announced 

plans to install $1.5 million facil- 
ities at its Sarnia plant for the pro- 

duction of a range of black master- 
batch rubbers. 

These moves, to assure Polymer a 

competitive position in world trade, 

are following a full-scale cabinet 

committee inquiry into the problem 

caused by the fact that the corpora- 
tion’s production far exceeds do- 

mestic demand—earlier in the year 

it was estimated that 2'2 times the 

amount of synthetic rubber needed 

domestically would be produced by 
Polymer in 1960. The special gov- 

ernment committee set up to study 
Polymer’s position felt the new 
moves—including plans to move into 

butyl rubber production in the 

United Kingdom—were much more 
urgent than a decision on whether 

the company remains a crown cor- 

poration or be sold into private 

hands. “We’re going ahead with the 
expansion now without thought as to 

whether the government will sell 

Polymer or not,” Defense Minister 

O'Hurley indicated. “We want to 

hold the markets we have over 
there.” He also, however, stressed 

the point that the government has 

not given up its idea of eventually 
selling Polymer, providing a way 

can be found to insure that its own- 

ership would stay in Canada and 
that the price was right. 

Construction of the new black 

masterbatch facilities at Sarnia will 
start soon and be completed late next 

year. The new rubbers are mixtures 

of synthetic rubber and carbon black 
and will find wide use in the manu- 

facture of tires, tire retreading ma- 

a 

terial and a variety of mechanical 

goods, it is said. 

Polymer’s overseas operations will 

utilize overseas supplies of butadiene 

and styrene, but the manufacturing 

range of the Sarnia operation will be 
broadened by the addition of further 

rubber-making steps and production 

of polybutadiene type rubbers, which 

will mean, before long, construction 

of additional butadiene capacity in 

the Sarnia area. Right now the 
crown company’s operations are 
drawing on United States imports 

in addition to local supplies from its 

own plant and from an Imperial Oil 
plant. The new type rubber, in the 

planning stages for some time, will 
at first find specialized use, such as 

in production of bus and truck tires, 

but in time it is expected to start 

replacing other types of synthetic 

rubber products. Bidding on the 
new plant contract is already open. 

Overseas Expansions 

Polymer’s new course has already 

provoked industry speculation, in 
view of rapid overseas expansions 

already undertaken by other compa- 

nies in Europe, Commonwealth 

countries and in Japan. Available 

overseas raw material sources are 

already being tied up in long-term 

contracts, it has been pointed out. 

In commenting on Polymer’s move 

to keep up with the trend, R. C. 

Berkinshaw, chairman, Goodyear 

Tire and Rubber Co. of Canada, 

Ltd., New Toronto, Ontario, said, 

“This is a wise move and a very 

necessary one if Polymer is to hold 

its competitive position in world 
markets.” But Canadian industry is 

not entirely in agreement on the 

feasibility of this alliance between 

Ottawa and overseas investment. 

“It is a unique thing to see a crown 

company moving into overseas oper- 
ations along with private capital,” 

said W. O. Twaits, president of Im- 
perial Oil. “How far does the crown 

company think it can go in this very 
broad organic chemicals field.” 

But Defense Minister O’Huriey, 

on the other hand, points out that 

both the British and the French are 

quite familiar with this type of op- 

eration, with similar tie-ups within 
their own economies. “Reports 

from France and Britain are that 

they look very favorably on the ex- 

pansion plans over there.” Never- 
theless, there is much speculation on 
exactly what Polymer’s overseas 

policy will be in the face of strongly 

entrenched domestic competition 

where a government controlled Poly- 

mer could be a political liability, and 
reports that a Standard Oil of New 

Jersey affiliate is trying to beat Poly- 
mer to the punch in establishing a 
butyl plant in the United Kingdom 

have raised the question of how 

much actual competing Polymer is 

prepared to do when it is no longer 
only a question of a market to fill. 

As far as the funds which will 

go into Polymer’s overseas expa.- 

sion, some of the new investment 

money will probably come from 

overseas oil refining and petro-chem- 

ical firms which in turn might guar- 
antee long-term supplies of basic 

raw materials. Other funds may 

come from La Banque de Paris et 

des Pays Bas (Bank of Paris and the 

Netherlands). Any spending on the 
Canadian expansion will come out 

of Polymer’s own revenues, but De- 

fense Minister O'Hurley has stated 

that the Canadian government is 

prepared to put up money for the 
overseas expansion program in the 
future, if necessary, in the form of 

advances on Polymer earnings. 

> The Division of Rubber Chem- 
istry of the Chemical Institute of 

Canada, in conjunction with the On- 

tario Rubber Group, will present an 

advanced course in Rubber Tech- 

nology, to be given at the Ryerson 

Institute of Technology, beginning 
January 11. Lecturers and their 

topics are: Dr. B. M. E. Van der 

Hoff, (Polymer), “Mechanism and 

Kinetics of Emulsion Polymeriza- 

tion”; E. B. Storey and M. J. G. 

Davidson, (Polymer), “Styrene-Buta- 

diene and Nitrile-Butadiene Rub- 

bers”; F. Wayne Keeley (DuPont), 
“Neoprene and Hypalon”; Dr. R. T. 
Woodhams, (Dunlop), “Solution 

Polymerization”; Dr. J. Manton, 

(Polymer), “Butyl Rubber”; Dr. L. 
A. McLeod, (Polymer), “Polyiso- 

prene, Polybutadiene”; Dr. Irwin J. 
Schaffner, (U. S. Rubber), “Natural 

Rubber”; Dr. C. Sweitzer, (Colum- 

bian Carbon), “Carbon Black (1)”; 

E. M. Dannenberg (Cabot Corp.), 

“Carbon Black (2); and E. H. 

Schwartz, (Southern Clay), “Non- 

Black Fillers.” The course chairman 

is W. J. Nichol. The prerequisite 
for the course is completion of the 

basic rubber technology course or 

equivalent. 
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Wovens, non-wovens and knits in cotton 

and synthetics for every coating application 

—backed by a century of experience in 
: FIRST In Fabrics for industry /For Mechanical 

supplying fabrics to industry. Write for free Goods, Coated Materials, Tires, Footwear and 

illustrated booklet, “Fabrics Plus,” Dept. G-1 other Rubber Products 
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Overseas 

Madrid—Dow Chemical Co., Midland, Mich., and 

Union Quimica del Norte de Espana S.A. (Unqui- 
nesa) have reached an agreement for construction 
of a petrochemical complex in Spain. Under 
terms of the agreement Dow will purchase a new 
issue of Unquinesa stock. The Spanish company, 
which will probably change its name to Dow- 

Unquinesa S.A., will be entitled to technological, 
engineering and marketing assistance from Dow. 
Plans call for the construction of a cracking unit 
to produce ethylene and propylene and for the 
recovery of butadiene. The Spanish company will 
manufacture polyethylene, polypropylene, and 
polystyrene. 

Tokyo—tThe Japanese Government is considering 
levying import duties on synthetic rubber for the 
protection of the domestic synthetic rubber indus- 
try. Spokesmen for the Trade and Finance Minis- 
tries have said a 10 to 15 per cent duty is under 
consideration. However, the Japan Rubber Man- 
ufacturers’ Association has expressed the opinion 
that such a move might prove unwise as other 
countries might retaliate by raising import duties 
on Japanese goods. 

Rome—tThe U.S. Rubber Co., New York, N. Y., 
and Rumianca, S.p.A., Torino, Italy, have signed 
a technical service agreement for the production 
of polyvinyl chloride resins at a plant to be built 
by Rumianca at Pieve Vergonte, Italy. The plant, 
expected to cost about $3 million and due to be 
in production by mid-1962, will produce about 
10,000 metric tons of resinous copolymers and 
polymers of vinyl chloride annually. The agree- 
ment provides for patent licenses to the Rumianca 
firm for the manufacture and sale of the vinyl 
resins in Italy, and for the use and sale of the 
products in other parts of the world. 

Paris—The first tire manufactured at the new 
Goodyear plant at Amiens, France came off the 
production line exactly one year after construc- 
tion of the $7 million facility began. Production 
at the plant will include complete lines of pas- 
senger, truck and farm tires and tubes for re- 
placement and original equipment in the French 
and common European markets and for export. 

Belfast—Bridgeport Brass Co., Bridgeport, Conn., 
has started production of tire valves, bicycle 
valves and accessories at a 73,000 square foot 
plant at Lisburn, Northern Ireland. The company 
has formed a wholly-owned subsidiary, Bridge- 
port Brass, Ltd., with headquarters in London, to 
carry on the operation. The plant, owned by the 
government, is leased. 



WHAT CAN YOU 

DO WITH THIS 

NEW PRODUCT? 

IMPROVE TENSILE 

ON YOUR 

BUTYL RECLAIM 

Issued by 

The C. P. Hall Co. 

Chemical Manufacturers 

No. 13 

MaccarB® W, water donor magnesium carbonate, has been used 

successfully as an activator for Hypalon cures and as a blowing 

agent for various rubber sponge compounds. Among suggested 

applications are its use as a blowing agent for polyurethanes, 

activator for butyl resin cures, and a fire-retardent ingredient in 

paint. MaccarB® W decomposes upon heating in a series of steps 

with evolution of steam and carbon dioxide. The reaction depends 

upon time, pressure, and temperature. Under pressure in a rubber 

compound, the temperature of evolution is somewhat higher. It 

is a clean, white, odorless powder and is available in 100-lb., 30- 

gal. Leverpak drums with liner. MaAccarB® W is manufactured by 

Merck & Co., Inc. and is distributed by The C. P. Hall Co. 

Preliminary tests and reports from users indicate that our 4039-Y 

Reclaiming Oil improves tensile on butyl reclaim. The resulting 

stocks show easier processing characteristics and higher physical 

properties than can be expected from other reclaiming oils. 

Further tests indicate that it is ideal for both scorched scrap and 

partly “set-up” stocks. A reduction in processing time and cost 

was also noted when 4039-Y was used in the reclamation of 

regular rubber. As little as 5% 4039-Y has completely 

reconditioned scorched Neoprene, according to manu- 

facturers’ and processors’ reports. Stocks treated with 

it can be worked back into the original stock or used 

as a workaway in other stocks. 4039-Y is manufactured 

by The C. P. Hall Company. 

P.S. Use our “Maglite® D” in your Neoprene batches and avoid scorch- 

ing entirely! 

Samples and data on MaccarB® W and 4039-Y Reclaiming Oil are 
available on request. Write or call The C. P. Hall Company. 
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Past-presidents who attended the Fifth Annual Past-Presidents' Night held by the Northern 
California Rubber Group are, left to right: William H. Deis (Merck & Co.); Ralph T. 
Hickcox (Oliver Tire); Halsey C. Burke (Burke Rubber); Russell D. Kettering (Oliver 
Tire); Fred W. Swain (R. D, Abbott); Drace Kutnewsky (Burke Rubber); and William 
D. Good (American Rubber). 

NCRG Honors Its Past-Presidents 

> The Northern California Rubber 
Group honored seven of its seven- 

teen past-presidents at its Fifth An- 

nual Past-Presidents’ Night held on 

October 13 at the Elks’ Club in 

Berkeley, Calif. Past-presidents at- 

tending the event were: Halsey C. 
Burke (Burke Rubber); William H. 

Deis (Merck & Co.); William G. 
Good (American Rubber); Ralph T. 

New U.S. Rubber Tires 
> A full line of passenger tires with 
white sidewalls less than an inch wide 

has been introduced for the replace- 
ment market by U.S. Rubber Co., 
New York, N.Y. The company re- 

ports that the move follows accept- 
ance of the new tire style as standard 

equipment on three 1961 compact 

cars: Buick Special, Oldsmobile F-85, 
and Chevrolet Corvair. In addition 

to the sizes which fit these cars, 
6.50/13 and 7.00/13, the slim white- 

wall replacement line includes four 
14-inch and three 15-inch sizes: 
7.50/ 14, 8.00/ 14, 8.50/14 and 9.00 

14, and 7.60/15, 8.00/15 and 
8.20/15. 

McCarthy in New Post 
> U.S. Rubber Reclaiming Co., Inc., 

Buffalo, N. Y., has named James J. 
McCarthy to supervise sales and 
technical service for its new $1,250,- 
000 plant at Vicksburg, Miss., which 
started production on November 29, 
1960. A graduate of the University 

of Detroit, Mr. McCarthy has done 
graduate work in chemistry at the 

University of Akron. He has been 
associated with Firestone Tire & 
Rubber Co., as a process engineer. 
Prior to his present appointment, Mr. 
McCarthy handled sales for U.S. 

Rubber Reclaiming in mid-western 
and south-eastern states. 
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Hickcox (Oliver Tire); Russell D. 

Kettering (Oliver Tire); Drace Kut- 
newsky (Burke Rubber); and Fred 
W. Swain (R. D. Abbott). Follow- 

ing the regular business meeting and 

dinner, James F. Carey, of the man- 

agement consultant firm of McKinsey 
& Co., San Francisco, spoke on the 
subject, “Building Your Management 

Job.” 

Velsicol Names Kirk 
> Velsicol Chemical Corp., Chicago, 

Ill., has appointed John F. Kirk, vice- 

president since 1954 and a member 

of the board of directors since 1958, 
executive vice-president of the com- 

pany. Bernard H. Lorant, previously 

assistant to the president in charge 

of research, has been named vice- 

president in charge of research and 

has also been elected to the board of 

directors. A. B. Chadwick has been 

named vice-president in charge of 

manufacturing and engineering. Mr. 

Chadwick was formerly director of 

manufacturing and engineering. 

Mobay Awarded Patent 
> U.S. Patent 2,948,691, pertain- 

ing to reaction products of poly- 

ether resins and polyisocyanates, has 
been awarded to Mobay Chemical 

Co., Pittsburgh, Penna. Mobay feels 

that the initial commercial im- 

portance of the patent lies in the 

production of polyether-based ure- 

thane foams, and has announced its 

intention to grant royalty-free 

licenses to foam producers. Under 

terms of an interference settlement 

which preceded issuance of the pat- 

ent, E. I. du Pont de Nemours and 

Co., Inc., Wilmington, Del., will 

have equal rights. 

LOOKING FOR A 
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Obituaries 

George A. Allison, Sr. 

© George Aloyd Allison, Sr., retired 

manager of technical information for 

the B. F. Goodrich Co., Akron, Ohio, 
died October 26 at his home in 

Akron. He was 70 years old. Mr. 

Allison joined Goodrich in 1917 af- 

ter his graduation from Pennsylvania 

State University and was first em- 

ployed in the general chemical lab- 

oratories. He was technical super- 
intendent of processing from 1929 to 

1943 when he was assigned to the 

Government in the Office of Rubber 

Director of the War Production 

Board in Washington, D. C., serving 

there until January, 1946. On his re- 

turn to Akron he became Goodrich 

manager of technical information, 

serving a second tour of Government 

duty with the National Production 
Authority from February, 195! 

through December of that year. In 

1955 he retired. 

Mr. Allison was a member of the 

American Chemical Society and the 

American Institute of Chemical En- 

gineers, as well as past president of 

the Akron Rubber Group. He is sur- 
vived by his wife, a son, and a 

daughter. 

Benjamin H. Davis 

> Benjamin H. Davis, well known 
in the wire and cable industry and 
a founder of the Davis-Standard Co., 
Mystic, Conn., died November 25 

at his home in Noank, Conn. He 
was 56 years old. Mr. Davis had 

been a vice-president in charge of 
engineering and sales for Standard 

Machine Corp. and _ vice-president 
and a director of the Franklin Re- 

search and Development Corp. of 
Boston, Mass. He is survived by his 
wife and son. 

Raymond B. Nichols 

> Raymond B. Nichols, a technical 

engineer in the Research and De- 
velopment Department of the Good- 

year Tire and Rubber Co., Akron, 
Ohio, died November 23. Mr. 

Nichols graduated from Purdue 

University and joined Goodyear 
shortly after. He was with the com- 
pany for 41 years. Survivors are his 
wife and two daughters. 
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Richmond Chipman 

> Richmond Lane Chipman, retired 
rubber industry executive, died at 
his home in Montclair, N. J., after 

a long illness. He was 85 years old. 

An 1898 graduate of Harvard Col- 

ege, he was with George A. Alden 
and Co., Boston, Mass., from 1898 
to 1913. He handled the company’s 
New England and Canadian sales 
program and later managed its over- 
seas plantations. In 1913 he opened 
his own brokerage company in crude 

rubber, maintaining his firm until 
1932 when he retired for a year be- 
cause of ill health. Mr. Chipman 

then held executive posts with Fred 
Pusinelli and Co. and J. N. Dunbar 
and Co., both in New York, N. Y.., 

and the Frank B. Ross Co., Hoboken, 
N. J., as head of the East Indian 

and South American Products Divi- 
sion. In 1947 he and a group of 

associates formed the Ross-Allen Co. 

and he served as the company’s sec- 
retary until his retirement in 1957. 

He is survived by his wife, a son and 
two daughters. 

R. H. Wattleworth 

> Robert H. Wattleworth, director 

of Akron services for the B. F. 
Goodrich Co., Akron, Ohio, died 

November 22 at Akron City Hospital 
after a long illness. He was 60 years 

old. An engineering graduate of the 
University of Michigan, Mr. Wattle- 
worth taught at Case Institute of 
Technology, Cleveland, Ohio, for 

two years. He joined Goodrich in 
1926 and held a variety of positions 
until he was named general super- 

intendent of the Processing Division 
in 1946. He became director of 

Akron services in 1953. He is sur- 
vived by his wife, a son, and a 
daughter. 

William D. Egleston 

> William D. Egleston, manufac- 

turers’ representative, of William D. 

Eglesion Co., Cambridge, Mass., 

died on October 13 at his home in 

Cambridge. Mr. Egleston was a 

member of the Boston, Connecticut 

and Rhode Island Rubber Groups as 

well as the Rubber Division of the 

American Chemical Society. He is 

survived by his wife and two sisters. 

Robert Harwick 

> Robert Harwick, executive of E. 

I. du Pont de Nemours, Wilmington, 

Del., died May 19 of a heart attack 

while attending a sales conference 

in Cleveland, Ohio. He was 48 years 

old. Mr. Harwick served as assistant 

manager of the Akron office of the 
company’s Elastomer Chemicals De- 

partment from 1955 to 1956, leaving 
Akron to become Western regional 

manager of the Petroleum Chemicals 
Division of the Organic Chemicals 

Department with headquarters in 

Los Angeles. 

Franklin A. Miller 

> Franklin A. Miller, who retired 

last year as director of the Market- 
ing and Merchandising Department 

of Raybestos Manhattan, Inc., Pas- 

saic, N.J., died May 18 in Fort 

Lauderdale, Fla. He was 72 years 

old. Mr. Miller was a graduate of 

Northwestern University, a former 

director of the National Standard 

Parts Association of the automotive 

industry, and former president of the 

Friction Materials Standards _Insti- 

tute. He is survived by his wife, a 

son, and a daughter. 

Carbon Black Process 
> Two Pennsylvania State Univer- 

sity researchers, Masayuki Kawahata 
and P. L. Walker, Jr., have advo- 

cated a method of manufacturing 

carbon black from anthracite. Their 
proposed commercial process in- 

volves treatment of the coal with 

steam—liberating hydrogen and car- 
bon monoxide—followed by _ high- 

temperature treatment with chlorine 
gas. The chlorine treatment serves 

to remove major anthracite impur- 

ities. Under optimum conditions, 
a gram of activated carbon made 

from anthracite would adsorb 0.7 
grams of carbon tetrachloride gas. 

New Foam Firm Formed 

> Stauffer Chemical Co., New York, 
N.Y., and Hewitt Robins, Inc., Stam- 

ford, Conn., have formed a new 

company, Stauffer-Hewitt, Inc., to 
manufacture polyurethane foam 
products for cushions, bedding and 
building panels. Under the terms of 
the agreement, Stauffer purchased 

two-thirds interest in Hewitt-Robins’ 

Urethane Foam Division. The pur- 

chase price was not revealed. 
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CRG Hears of X-rays 
In Rubber Industry 

> “X-ray, A Valuable Tool of the 
Rubber Industry,” was the subject 

of a talk given by Raymond C. Lin- 

dert (Armstrong Rubber) at the An- 
nual Fall Meeting of the Connecti- 

cut Rubber Group on November 

18, 1960, at Rapp’s Paradise Inn, in 

Ansonia, Conn. The meeting was a 

combination technical session and 
Sports Night. The Sports Night 

guest speaker was Ralph Houk, man- 

ager of the New York Yankees. 

Prior to his discussion of the X- 
ray as a control, research, and in- 

spection method in the manufacture 

of tires at Armstrong, Mr. Lindert 

covered the history, properties and 

methods of the X-ray. He explained 

that since Roentgen’s discovery of 
1895, the X-ray has been a widely 

used and well known servant of the 

medical profession. However, he 

pointed out, for over a quarter cen- 

tury this same X-ray has been play- 

ing an increasingly important role 

in industry in control, research, and 

inspection. 
According to the speaker, an out- 

growth of X-ray was fluoroscopy and 

radiography. He then discussed the 

use of the various X-ray methods 

at Armstrong Rubber. He pointed 

out that fluoroscopy does not meet 

Develops New Plioflex 

> A new intermediate viscosity rub- 

ber masterbatch, called Plioflex RMB 
224, which combines synthetic rub- 
ber and a reinforcing resin, has been 

developed by the Chemical Division 
of Goodyear Tire & Rubber Co., 
Akron, Ohio. Designed as a general 
purpose material, the new substance 
is said to be especially suited to shoe 
soling and other light colored com- 
pounds that require high abrasion 

resistance. Other qualities of the 
material, according to the company, 
are good hardness and stiffness char- 
acteristics, and excellent tear re- 
sistance, tensile strength and mold 
flow properties. 

M. J. Rhoad, manager of the 
Rubber Department, states that the 
industry trend is toward lower vis- 

cosity rubbers, and to obtain max- 
imum advantage from a high styrene 
reinforcing resin, it must be thor- 
oughly dispersed in the rubber. He 
explained that Goodyear has solved 
this problem by blending Pliolite 
resin latex into Plioflex rubber latex 
and coagulating the two together in a 
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Raymond C. Lindert 

Armstrong’s requirements since 
known defects found by other means 

could not be detected when tires 

were fluoroscoped. However, Mr. 

Lindert continued, radioscopy, par- 
ticularly Xeroradiography, developed 

by Halloid Co., approaches the low 

cost and fast inspection rate of 

fluoroscopy, but is vastly superior in 

sensitivity to detail, exceeding that 

possibie with X-ray film. 

Mr. Lindert stated that as in any 
industry, major efforts are made to 

encourage pride in workmanship. In 

this regard, he pointed out, the X- 

ray of an uncured tire can show tire 

building deficiencies which are nor- 

mally covered up by subsequent 

building operations. 

carefully controlled process. The re- 
sulting masterbatch processes easily, 
both on mills and Banbury mixers, 
he added. The new rubber is also 
produced in a free-flowing crumb 
form that is packaged in Kraft paper 

bags. The product handles easily and 
does not become compacted during 
storage, he pointed out. 

Amerace Negotiating 
& Amerace Corp., New York, N. Y., 
is negotiating to acquire Elastic Stop 

Nut Corporation of America, Union, 
N. J. Under the tentative agreement, 
subject to the approval of both firms’ 

boards of directors and stockholders. 

four shares of Elastic Stop Nut com- 

mon stock would be exchanged for 
one share of a new Amerace $100 

par value, $5.00 dividend voting 
cumulative convertible preferred 

stock. Amerace, active in the woolen 

and worsted industry, recently diver- 

sified its activities through a merger 

with American Hard Rubber Corp., 

into the fields of chemicals, plastics, 
rubber, fiber glass, battery compo- 

nents, garden hose, and wire. 

LOOKING FOR A 

COLD 
Non-extended SBR? 

SYNPOL 



Voikman Named Manager 

> Roy G. Volkman, who has held 

both development and _ production 

positions with U.S. Rubber Co., 
New York, N. Y., has been named 
development manager for the firm’s 
Mechanical Goods Division. His 

headquarters will be at the Passaic, 
N. J., plant, where the division’s 

research laboratories are centered. 
Mr. Volkman graduated from Lafay- 

ette College with a B.S. degree in 

chemical engineering. During his 24 

years with U.S. Rubber, Mr. Volk- 

man has been in research and de- 
velopment of new products and in 

quality control. Prior to his present 
assignment, he was general super- 

intendent of production of synthetic 

fibers at the Providence, R. I., plant, 
a post he assumed in January, 1960. 

Mr. Volkman is a member and past- 
chairman of the Rhode Island Rub- 
ber Club, and has been a national 
director of the American Society for 
Quality Control. 

Rubber Safety Record 

> According to the National Safety 
Council, the only chemical process 

industry to better the chemical seg- 

ment in accident frequency rate was 
the rubber industry with a record low 

mark of 2.49. The chemical process 

industries set a new low in 1959 for 

the 18 segments of the industry, with 

an accident frequency record of 3.32. 

Accident frequency is measured by 

the number of disabling injuries per 
million man-hours worked. The rub- 

ber industry also topped the CPI in 

accident severity rate with a low 337. 

The CPI accident severity rate, mea- 

sured by the number of days lost 

per million man-hours worked, was 

495 in 1959. Compared with other 

industries, the CPI ranked sixth 

lowest in accident frequency rate, 
but only 16th in accident severity 

rate. 

Shively Retires 
> Walter E. Shively, said to be the 

dean of tire design, has retired from 

the Goodyear Tire & Rubber Co., 
Akron, Ohio, after 45 years of serv- 

ice. Mr. Shively has been in charge of 
Goodyear’s tire engineering develop- 

ment since 1931. He designed the 

first pneumatic tire for trucks. In 
1947, he received the Litchfield 
Award of Merit for the Goodyear 

Super Cushion tire which set a 

standard for original low pressure 
tires. 
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The 36-man overseas technical-sales group of Cabot Corp. They are, left to right, 

mi 

back row: Geoffrey de Bagneux (France); Len MacQueen (United Kingdom); Reg 
Laffoley (United Kingdom); Ed Cheetham (United Kingdom); Vincent Maraux 
(France); David Christopher (United Kingdom); Don Patterson (France); Henri 
Figielski (France); Ray Rossman (U. S.); Eli M. Dannenberg (U. S.); lain Horn 
(United Kingdom). Middle Row: Don Harper (France); Guy Kuderer (France); 
Amendo Caliendo (Italy); Carlo Beer (Italy); Piero Pasetto (Italy); Rollo Belsham 
(United Kingdom); Bill Campaigne (United Kingdom); George Cash (United 
Kingdom); Denis O'Mulloy (France); James Satterfield (United Kingdom); Bert 
King (United Kingdom); Brian Thorley (United Kingdom); Bob Wood (United 
Kingdom); Daniel Lassailly (France). Front Row: George Raymond (France); 
Ron Holder (U. S.); Tom Bolt (U. S.); Art Dobbin (U. S.); John Andrews (U. S.); 
Bill Loving (U. S.); Ed Eaton (France); Umberto Massari (Italy); Charlie Beech 
(Italy); Neville Scott (United Kingdom); Claude de Sercy (France). 

Cabot's Overseas Group Meets 
> The 36-man overseas techni- 

cal-sales group of Cabot Corp., 
Boston, Mass., met recently in 
Surrey, England, to discuss ways 

and means of improving and ex- 
tending present technical and 
sales services to the greatest 

benefit of customers in every 
overseas country where Cabot 

Corp. is represented. The group, 
said to be the largest of its kind 
in the carbon black industry, 

gathered from England, France, 
Italy, and Boston, Mass. Chair- 

man of the meeting was W. L. 
Loving, vice-president of Carbon 

Black Research and Domestic 
Production. John Andrews, as- 

sistant director of the Interna- 

tional Division, opened the 

meeting. Speakers included Ray- 

mond P. Rossman, director, 
Carbon Black Technical Depart- 

Goodyear Space Fabrics 

> A Goodyear scientist stated in a 

paper presented at the 15th Annual 

Meeting of the American Rocket So- 

ciety that expandable fabrics for 

building tomorrow’s manned _ space 

stations and the rocket boosters to 

fire them into orbit are available 

now. In his paper, Frederick J. 

Stimler, engineering specialist for 

Goodyear Aircraft Corporation, 

Akron, Ohio, said that the available 
fabrics may be of fiber or metal 

ment and Carbon Black Techni- 

cal Service; Eli M. Dannenberg, 
director, Carbon Black Research 

Department; Thomas D. Bolt, 
manager, Domestic Technical 

Service; Rollins E. Dobbin, di- 

rector, Carbon Black Research 
and Development, Pampa, Tex- 

as; Edward R. Eaton, European 
Technical Manager; and Brian 

R. Thorley, technical advisor for 
Carbon Black Operations in 
Europe. 

The Surrey meetings preceded 
the official opening of Cabot’s 
fifth overseas company, Cabot 
Italiana S.p.A. Other Cabot 

overseas companies are Cabot 
Carbon of Canada, Ltd.; Cabot 

Carbon Ltd.; Cabot France S.A.; 
Cabot Europa; and the jointly- 
owned firm of Australian Car- 

bon Black Pty. Ltd. 

woven cloth, impregnated with ma- 

terials to make them leak-proof and 

resistant to high temperatures. ‘“Fab- 

ric stations can be folded and pack- 

aged into suitable containers for 

boosting into orbit. Once in orbit, 
the folded stations can be inflated 
into shape,” he commented, going 

on to say that expandable sections 
can be used to form even larger sta- 

tions and the walls rigidized through 

the injection of quick-setting light- 
weight plastic foam, giving the sta- 
tion added structural strength. 
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Goodyear Employees 
Agree on Standards 

> A union-management agreement 
calling for new production standards 

at Plant 2 of the Goodyear Tire and 

Rubber Co., located in Akron, Ohio, 

has been reached, paving the way 

for an $8 to $10 million moderniza- 
tion investment featuring the installa- 

tion of new tire machines designed 

and built by the company. In Oc- 

tober, the company is said to have 
warned Local 2 of the United Rub- 

ber Workers that it might have to 

close Plant 2 unless output efficiency 

could be brought up to the level of 
other factories. Although the aver- 
age hourly wage for the Akron plant 

workers is higher, Goodyear plants 

in Gadsden, Ala.; West Topeka, 

Kans.; Los Angeles, Calif.; and 

Jackson, Mich., have had higher pro- 

duction rates. The Plant 2 agree- 
ment calls for new production rates 

based on a piece-work system de- 

signed to make operations more 

competitive. 

The agreement followed four 

weeks of negotiations on the estab- 

lishment of a rate for recently-in- 

stalled tire machines. Walter H. 

Rudder, manager of domestic tire 

production for Goodyear, put the 
problem up to the 1,450 workers at 

the plant in a series of 33 meetings 

held in October, pointing out that 

this was the highest cost passenger 

tire plant in the Goodyear system. 

He outlined the company’s tenta- 

tive plans for plant modernization, 

calling for an answer to the ques- 
tion: “If Goodyear management is 

willing to spend millions of dollars 

to modernize Plant 2, are you, the 

employees, willing to accept the re- 

sponsibility of operating the equip- 

ment as it would be operated in an- 
other location?” 

According to R. B. West, factory 

personnel manager at Goodyear, 

now that the agreement has been 

reached concerning a specified num- 

ber of tires to be produced in a given 

length of time, Goodyear will be 

in a position of being able to proceed 

with an extensive modernization 

program at the plant “provided the 

requirements of the new rate are met 
and with the continuing cooperation 

of the union and employees.” Good- 
year will reach its final decision on 

the expansion plans for the plant 

based on the experience it has with 
the first of the new tire machines 

which have been installed. 

The company does not foresee 

any substantial change in the work 

force employed at Plant 2 as a re- 

sult of the modernization, but the 

company has stated that it would 
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P. C. Finn 

Named by G-E Silicone 
> Parker C. Finn has been named 
sales representative for the Eastern 

sales district of the Silicone Products 

Department of the General Electric 

Co., Waterford, N. Y. He is located 
in Newark, N. J. A 1955 graduate of 

the University of Detroit with a 

chemical engineering degree, Mr. 
Finn joined the General Electric Co. 

in 1955 on the Chemical and Metal- 

lurgical Training Program. He has 
held assignments in the Lamp Divi- 
sion, the Metallurgical Department, 
the flight propulsion operation, and 

became associated with the Silicone 

Products Department last February. 

Firestone Two-Ply Tire 
> A two-ply tire, lighter than the 

four-ply tire and said to offer some- 
what softer riding qualities, is now 

being developed by the Firestone 

Tire and Rubber Co., Akron, Ohio, 

for possible use as original equip- 

ment on compact cars. Still in the 
experimental stage, the tire is cur- 

rently being tested on compact mod- 

els by several automobile manufac- 

turers. Firestone started experi- 

menting with two-ply tires in 1952, 
and has produced two-ply tires for 

original equipment on small light- 

weight cars in Europe and as re- 

placement tires for these foreign 
cars in this country. 

not be possible to forecast total em- 

ployment in definite terms until plans 

are further along. The average 
hourly rate for Akron workers is 

now $3.03 an hour, and a company 

spokesman said that while it would 
not be possible to say what the new 

Akron rate would be, the indica- 
tions were that Akron workers would 

not lose any pay. 
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ing of a new Princeton, New Jersey housing development. The contractors had to drain a culvert and then build a bridge 

over it to complete one of the development roadways. Because there was a time limitation involved, it was evident that a 
pumping process, to clean out the culvert, would have to go on 24 hours a day in order to meet the deadline. The Cordflex 
suction hose was selected for the round-the-clock task of pumping out the sline and water to clear the way for building the 
new bridge. This hose was chosen because of its unusual ability to resist pressure, to stand abrasion, and because of its 
power and stamina for remaining on the job under difficult conditions. The Cordflex hose was made by Acme-Hamilton Mfg. 

Corp. of Trenton, New Jersey. One of the important materials used in the making of this hose is Mount Vernon duck. 

This is another example of how fabrics made by Mount Vernon Mills, Inc. and the industries they serve, are serving 
America. Mount Vernon engineers and its laboratory facilities are available to help you in the development of any new 
fabric or in the application of those already available 
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Named by U.S. Rubber 

> Leonard R. Fertig and Raymond 
J. Mucci have been appointed as- 
sistants to George R. Vila, president 
of U.S. Rubber Co., New York, 
N. Y. According to Mr. Vila, Mr. 

Fertig will coordinate management 
engineering activities and cost reduc- 
tion programs, and Mr. Mucci will 
handle administrative functions of 

the president’s office and special as- 
signments. 

Mr. Fertig majored in business 
finance at Western Reserve Uni- 

versity and also attended Notre 

Dame University. He joined the 
firm’s Footwear and General Prod- 

ucts Division in 1942 as an office 

methods engineer at its Mishawaka, 
Ind., plant. In 1957, he was ap- 
pointed control manager of sales and 

indirect manufacturing expenses for 
the division. The following year he 

became assistant to a group vice- 
president, the post he has held until 
his present appointment. 

Mr. Mucci holds a B.S. degree in 
chemistry from the University of 
Connecticut and a master’s degree 
in business administration from the 
Columbia University Graduate 

School of Business Administration. 
He joined the company’s Naugatuck 

Chemical Division in 1952 as a re- 
search chemist. The following year 
he was assigned to market research 

and commercial development. In 
1958, he was appointed to his previ- 

ous post, assistant to the division’s 

general manager. 

Biltrite Buying Bonafide 

> American Biltrite Rubber Co., 

Chelsea, Mass., has entered into an 

agreement to acquire the stock of 

Bonafide Mills, Inc., New York, 
N.Y. Bonafide manufactures vinyl 

asbestos and asphalt floor tile and 

linoleum. Maurice J. Bernstein, presi- 

dent of American Biltrite, said that 
no American Biltrite stock was in- 
volved, and did not disclose the pur- 

chase price. He stated that the ac- 

quisition was expected to add about 

$10 million to American Biltrite 

sales—which, in 1959, were $70,- 
390,000—and add substantially to 

company earnings. 

Bonafide Mills, with headquarters 

in New York City, operates plants 

in Trenton, N.J., and in Lisbon and 
Winthrop, Maine. According to Mr. 

Bernstein, the addition of vinyl as- 
bestos and asphalt floor tile and 

linoleum to his firm’s Amtico Floor- 

ing Division would round out a full 

line of company floor coverings. 
Bonafide Mills’ plants willbe operated 

as subsidiaries of American Biltrite. 
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M. L. Jeter 

Named by C. P. Hall 

> M. L. Jeter has been appointed by 
W. T. Hall, president of C. P. Hall 

Co., Akron, Ohio, as his administra- 
tive assistant. Mr. Jeter attended 
Akron University and the South 
Texas Law School, Houston, Texas. 

He had been associated with the 
Purchasing Department of Firestone 

Tire & Rubber Co., for 12 years, 
and recently returned to Akron from 

Indianapolis, Ind., where he served 
in a sales management capacity. 

Flo-Tronics Acquisitions 

& Flo-Tronics, Inc., Minneapolis, 
Minn., has announced the acquisition 

of Rubber Industries, Inc., Shakopee, 

Minn., and Plasticos Co., Minneapo- 

lis, through an exchange of stock, 
subject to approval by Flo-Tronics 
stockholders. Rubber Industries is a 

manufacturer of both black and col- 

ored rubber products for electronics 

and other industrial applications. The 

company will be a wholly-owned 
subsidiary, but will continue under 

the direction of its president, Dono- 

van P. Stern. Business and produc- 

tion facilities of Plasticos will be in- 

tegrated into Flo-Tronics’ present 

Plastics Division under Sylvester 
Mady, vice-president and director of 

manufacturing for the division. 

Cooper Names Manager 

> Cooper Tire & Rubber Co., Find- 

lay, Ohio, has named H. C. Heint- 
zelman as sales. manager for its 
Industrial Rubber Products Division. 

Mr. Heintzelman previously had been 
assistant sales manager for special 

products. He is a graduate of Case 

Institute of Technology with a B.S. 

degree in engineering administration. 
Prior to joining Cooper Tire in 

January, 1958, Mr. Heintzelman had 

been associated with Norbalt Rubber 
Corp. and Johnson Rubber Co. 
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Now you can greatly increase warehouse space 

at no increase in cost with... 

high apparent density zinc oxides 

e Easier to Handle 

Stacks Higher, Safely 

Less Bag Breakage 

Close-Packed, 

Unitized Shipments 

AZODOX stores in much less space than AZODOX is available in the following 

other zinc oxides. That’s because you get many grades at no additional cost over conventional 

more pounds of AZODOX per cubic foot of pig- zinc oxides: 

ment—up to 62 Ibs. per cubic foot! Save valuable 

space for other purposes with every ton of 

AZODOX you buy. 
Bulk | Reinforce. | 

Density | Rate of ment 
Ibs./cu. ft. | Activation Properties 

| 

| 

as © 
In the manufacture of AZODOX, an exclusive [ qzopox-44 | 60 Medium High 7 

process removes excess, space-wasting air from (Conventional) 

between individual particles of zinc oxide. Actual te 60 Fast =| High 

pigment density and every other desirable prop- AZODOX-55-1T | 62 Fast High 

erty remain unchanged. High apparent density (Surface Treated) | 

AZODOxX flows freely yet dusts less, incorporates AZODOX-550 | Medium | High 
: (Conventional) 

fast and disperses thoroughly. 

For technical data, fill in and mail this coupon. 

AMERICAN ZINC SALES COMPANY 

1515 Paul Brown Blidg., St. Louis 1, Mo. 

Please send me technical information about... 

AZODOX-44 AZODOX-55-TT EIBe rE < CEES 

AZODOX-55 AZODOX-550 

15 types of AZO brand zinc oxides 

ime sales company 

Company 

Address Distributors for 
AMERICAN ZINC, LEAD AND SMELTING COMPANY | 

Columbus, Ohio +* Chicago + St. Louis *« New York 
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Harwick Names Three 

> Harwick Standard Chemical Co., 

Akron, Ohio, has announced the 

appointment of C. J. Harwick, Jr. 
as general sales manager, while J. H. 
FitzGerald and J. L. Weaver have 

been appointed manager of the com- 

pany’s Boston, Mass., and Trenton, 

N. J., operations, respectively. Mr. 
Harwick, who attended Washington 
and Jefferson College and graduated 
from the University of Akron, joined 

the sales force of the company in 
June 1960. He has worked as a 
technical sales representative in both 
the Boston and Los Angeles branches 

of the company, and he recently be- 
came assistant sales manager at the 

home office. 
A graduate of the Massachusetts 

Institute of Technology, Mr. Fitz- 
Gerald was with the B. F. Goodrich 
Co., Akron, Ohio, prior to joining 
Harwick Standard in 1950. He has 
been a technical sales representative 
in the Boston area for the past ten 
years. Mr. Weaver is a graduate of 
Ohio State University. He joined the 

Sue to Protect Tubing 
> Rubber Latex Products Inc., and 

Harrison and Morton Laboratories 

Inc., both of Cuyahoga Falls, Ohio, 
have filed suit in Common Pleas 

Court to protect their processes for 

the manufacture of the rubber tub- 

ing through which blood transfusions 
are given. The defendants are Kent 

Latex Products Inc., Kent, Ohio; 

Ervin Ray Williams; and Judson C. 

Russell. Rubber Latex and Harrison 

and Morton have asked a court order 

against the use, by the Kent firm or 

others, of information gained by Mr. 

Williams and Mr. Russell through 

their former key posts with the com- 

panies. Mr. Williams was chief 

chemist for the laboratory firm, and 

Mr. Russell, plant and sales manager 

for the production end of the busi- 

ness. Both resigned their posts in 
the early summer and now are con- 

nected with the Kent operation, it 
is alleged. 

Witco Acquires Firm 
& Witco Chemical Co., New York, 
N.Y. has acquired Sonneborn 

Chemical and Refining Corp. and its 
subsidiaries in exchange for 300,000 

shares of Witco stock. Sonneborn 

will function as an independently 

operated, wholly-owned subsidiary, 
and there will be no staff changes. 

Witco issued 300,000 new shares for 

the transaction. 
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C. J. Harwick, Jr. 

company in 1948 as a procurement 
expeditor, later becoming assistant 

treasurer and purchasing agent in 
the home office. In 1957 he became 
a sales representative for the Trenton 

branch. 

N. Y. Christmas Party 
> Over 400 members attended the 
Annual Christmas Party of the New 

York Rubber Group held on De- 
cember 16, 1960, at the Henry Hud- 
son Hotel in New York City. The 

program included a cocktail hour, 

dinner, entertainment, and awarding 

of Christmas prizes. After dinner, 
Ervin Kern (R. T. Vanderbilt), 1960 

chairman, presented a Certificate of 
Merit to Robert B. Carroll (R. E. 

Carroll) for his service to the New 

York Rubber Group as chairman 

during 1959. M. E. Lerner (Rubber 
Age), 1960 secretary-treasurer, re- 

ported that the membership had 
overwhelmingly approved, via letter 
ballot, the establishment of a $500 

per year scholarship at the Univer- 
sity of Akron. After the entertain- 

ment, 129 prizes were distributed. 

Develops Dye Technique 
» Naugatuck Chemical Division, 

U.S. Rubber Co., Naugatuck, Conn., 
reports that it has developed a tech- 

nique by which latex backings for 

fabrics can now be dyed the same 
color as the fabrics, with the same 

dyestuffs. According to the com- 

pany, color acceptors are blended 
into standard latex compounds to 

modify the compounds so they will 

accept dyes. Naugatuck Chemical 
states that the color acceptors are 
now being blended into Lotol com- 

pounds at its Gastonia plant. 

LOOKING FOR A 

BLACK 
Oil-extended Masterbatch? 



Valcanized 

vegetable 

oils 

rubber 

i substitutes 

Types, grades and blends 
for every purpose, wherever 
Vulcanized Vegetable Oils 
can be used in production 
of Rubber Goods — 
be they Synthetic, Natural, 
or Reclaimed. 

A long established and proven product. 

4 THE CARTER BELL MFG. CO. 
SPRINGFIELD, NEW JERSEY 

Represented by 

HARWICK STANDARD CHEMICAL CO. 

Akron, Boston, Chicago, 

Pico Rivera (Cal.), Trenton, 

Albertville (Ala.), Denver, 

Greenville (S. C.) 

Goodyear Idler Sleeve 
& A new conveyor idler sleeve designed to im- 
prove cleaning action on belts during return 
trips has been developed by Goodyear Tire & 
Rubber Co., Akron, Ohio. The idler sleeves, 
using two treads rather than the single tread on 
conventional sleeves, flex the belt evenly as it 
passes over the idler rollers. The flexing action 
separates the caked accumulation from the belt 

surface and causes it to flake off the belt. Called 
the Sta-Kleen Dubl-Tread, the sleeve has the 
ability to flex the belt surface into twice as many 
sections as a single tread, according to the com- 
pany. Each sleeve has a channel between the 
two treads to receive a band that anchors the 
sleeve to the idler. The sleeves are fabricated of 
a two-ply duck foundation with treads built up to 
4, %, or | inch wa!l thickness. The sleeves are 

built to the diameter of the idler roll to provide 
for easier application and longer life, the com- 
pany states. 

Pioneer Extra-Large Glove 

& Pioneer Rubber Co., 296 Tiffin Road, Wil- 
lard, Ohio, has added a new, extra-large size to 
its line of V-10 Nimble Fingers gloves. With the 
addition of the extra-large size, the V-10 Nimble 
Fingers’ sheer hand protection is available for 
any hand—from small women’s sizes to extra- 
large men’s sizes, the company states. The new 
size retains all the features of the line: length of 
102 inches for ample wrist and lower arm pro- 
tection; flare design of cuff opening for ventila- 
tion; textured inside finish for comfortable fit; and 
non-slip grip when worn reversed. According to 
the manufacturer, Nimble Fingers are resistant 
to the acids, alkalis, oils, greases and some solvents 
usually encountered in light hand work. 

RUBBER AGE, JANUARY, 1961 



NEW GOODS’ (CONT’D) 

Straightaway Ear Protectors 
Pm A new addition to the Straightaway line of 
ear protectors, manufactured by David Clark Co., 
Worcester, Mass., is a communications model No. 
372-8BM. The lightweight, streamlined, tear drop 
mike shield encloses a noise cancelling, extended 
frequency microphone, activated by either a push- 

to-talk button or toggle switch located on the out- 
side of the shield. Adjustable chin straps of ny- 
lon hold the shield in a comfortable position. Ear 
seals and microphone seals may be removed for 
easy cleaning, together with the head pad for re- 
placement whenever necessary, the manufacturer 
States. 

Pioneer Honey Hug Doll 
& According to the manufacturer, Pioneer Rub- 
ber Co., Willard, Ohio, young and old alike can 
enjoy making their own embraceable doll with 
its new Qualatex Honey Hug. Available in an 
easy to assemble balloon kit, the Honey Hug 
comes complete with two black, imprinted head 
and body shaped Qualatex balloons, pink “grass” 
skirt, earrings, feet, and embraceable arms. The 
punch-out accessories and balloons are contained 
in an attractively printed, four-co‘or, polyethylene 
covered pack. 

Goodyear Tire Fuel Tanks 
> A fleet of fuel-carrying tires almost as wide 
as they are high, has been developed for the U.S. 
Army by Goodyear Tire & Rubber Co., Akron, 
Ohio. The Rolling Liquid Transporters, mod- 
eled after Goodyear’s Rolli-Tankers, have a ca- 
pacity of 500 gallons. They can be towed, on 
land or in water, by virtually any vehicle and 
their unusual construction gives them low ground- 
bearing pressure on a wide contact area, allowing 
them to function in the most difficult off-the-road 
conditions. 
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WIRE-IN-RUBBER 

... problem solved 

In the photo above, you see many rings formed 
from steel wire. These are typical bead rings used 
in the manufacture of automatic air suspension 
systems for trucks, vibrating screens, etc. 

National-Standard Company worked with the 
rubber companies, who manufacture such air- 
suspension systems, to develop equipment and form- 
ing methods that would meet critical tolerances. 
The result was low to high carbon rings (134 to 14” 
diameter) formed from flat or round wire sizes 
.041” to .185”. 

This is the kind of engineering help in solving 
wire-in-rubber problems that you get from 
National-Standard. Call us in on your next project. 

NS NATIONAL-STANDARD COMPANY 
Niles, Michigan 



PUT — NEW GOODS (CONT'D) 

Musson Vinyl Link Mats 
& The new Koroseal-Vinyl Link Mats, designed 
by R. C. Musson Rubber Co., Akron, Ohio, are 
said to have hundreds of clinging ribs built-in to 
eliminate slipping. Actual size of the openings 

Non-porous between links is %4 by % inches. 
surfaces resist stains and discoloration, and the 
original attractiveness of the mats remains even 
after days and weeks of service without cleaning, 
the company reports. There is a storage capacity 

TO WORK FOR YOU 

p> Pureco engineers daily improve 
the efficiency and economy of CO2 
deflashing operations. Configura- 
tion of parts, type and number of 

Get the best _ >atiles, weight of charge, tumbling, 
additives, temperatures, R.P.M., 

from your length of tumbling cycle .. . all 
: these variables affecting tumbling Pes nine ecpantttnn : 

2 tumbling operations have been studied and a mg aga — se gs poo yrene’ of a 
installation operations improved in many cases. which can be easily removed in oll-peak times. 

> The mats are offered sized to order, in solid ureco can help you enjoy the ‘ ; ; sa 
benefits of an efficient tumbling colors, with or without contrasting color inside the 

operation with Pureco CO2 ‘‘Flash border; or in special two-color design, or special 

Chilling”. field designs made to specifications. Colors are 
red, green, gray, blue, orange, yellow, brown, 

p> Cold temperature tumbling, us- white, and black. 
Pureco CO. ing either solid (DRY-ICE) or 

a ens 99 COz liquid as the refrigerant, when 
Flash Chilling properly handled, provides the most 
is economical satisfactory and economical means f) MAG ESIAS 

of productive deflashing. 

p> Whatever your deflashing prob- hel ou aet 
lems, Pureco Technical Service PY g 

Pureco ENZINEES will be happy to survey your opera- 
at your service tion, run demonstration tests and 

make recommendations with no ob- 
ligation on your part. 

end products Call your local Pureco representative 
or write: 

DCI MAGNESITE ¢ Caustic Calcined. Available in lump 

size or ground to your specifications. 

DCI MAGNESIUM OXIDES «¢ Technical extra light and 
medium light grades, specifically designed for NEOPRENE 

compounding. Wide range of desirable physical and chem- 
ical characteristics for many applications. 

MAGNESIUM CARBONATE ¢ Technical. Fine, uni- 
form white powder, passing 99.9% thru 325 mesh. Bulk 

density 9 Ibs. per cu. ft. Very active. 

For information and samples, write 

DARLINGTON CHEMICALS, INC. 
2 Penn Center Plaza, Philadelphia 2, Pa. 

Phone: LOcust 3-9241 

PRPuRE CARBONIC BE Re ti TE 
Pure Carbonic Company, A Division of Air Reduction Company, Inc. Tumpeer Chemical Co., Chicago 

Represented by The B. F. Dougherty Co., General Offices: 150 East 42nd Street, New York 17, N.Y. é 
Los Angeles & San Francisco 

AT THE FRONTIERS OF PROGRESS YOU'LL FIND AN AIR REDUCTION PRODUCT 
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Jacobs Collet Chuck 

> A collet chuck, known as Model 50, has been 
developed by Jacobs Manufacturing Co., West 
Hartford, Conn. The new chuck features the 
rubber-flex collet principle first used by the manu- 
facturer on its Model 91 spindle nose lathe chuck. 
Each rubber-flex collet provides a range of .100 
inches, 20 times that of one conventional split 
steel collet, and the gripping power and accuracy 
remain constant throughout the entire collet ca- 
pacity. The complete set of 10 collets permits 

the chucking of any bar between 3/32 and 1 1/16 
inches. According to the manufacturer, the rub- 
ber-flex collets are comprised of hardened alloy 
steel jaws bonded together with a rubber com- 
pound based upon Hycar oil resistant type crude. 
This compound has been developed to meet rigid 
specifications for physical properties, particularly 
oil resistance, age resistance, and compression set. 
Other features of the Model 50 chuck are a nose- 
type closure and a one piece, high-impact hand- 
wheel featuring a phenolic molding with a steel 
insert. 

Thwing-Albert Sample Cutter 
> A new electro-hydraulically operated labora- 
tory sample cutter has been developed by Thwing- 
Albert Instrument Co., Penn Street and Pulaski 
Avenue, Philadelphia 44, Penna. Called Model 
No. 240-4 Alfa Laboratory Sample Cutter, the 
unit is said to be more powerful than hand oper- 
ated models. It is adjustable to apply up to 8 
tons of pressure at the cutting surface. Effortless 
finger tip operation makes it possible to cut larger, 
thicker and harder laboratory samples of rubber, 
plastic, tissue, paper, paperboard, textiles, car- 
peting, etc. The manufacturer states that inex- 
pensive Alfa sample dies make it possible to 
change from one size sample to another in a mat- 
ter of seconds. 
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WIRE-IN-RUBBER 

... problem solved 

The polyethylene bead wire package shown above is 
another new development from National-Standard that 
permits more extended storage of bead wire without 
danger of rust or corrosion. 

Extensive testing of the new package over many 

months in highly humid environmental chambers, with- 
out any evidence of wire corrosion, proved the new 
package superiority over old-style wrappers . . . means 
tire manufacturers can store bead wire for months 

without fear of damage. 

The solution to this special wire-in-rubber problem 
is another National-Standard contribution to the rub- 
ber industry. Call National-Standard for help in solv- 
ing your wire-in-rubber problems. 

NS NATIONAL-STANDARD COMPANY 
Niles, Michigan 



NEW EQUIPMENT (CONT’D) 

Web Controls Width Process 

®& A new and versatile narrow width process 
and/or winding machine for any web or filament 
such as plastic, paper, metal and film, has been 
developed by Web Controls Corp., Dept. NW, 
318 Briarcliffe Road, West Englewood, N. J. 

Metron Angle and T-Drive 
> Metron angle and T-drives, designated Series 
12, are said to offer designers many advantages 
where power must be reliably transmitted at right 
angles in cramped space. Manufactured by Met- 
ron Instrument Co., 432 Lincoln St., Denver 3, 

MASTER 

ELECTRONIC (STEPLESS) UNWIND & REWIND 

TENSION CONTROL REWIND 
cwwtch 

Said to be ideal for either laboratory or produc- 
tion set-ups, this machine is adaptable to any an 
existing process such as curing, drying, printing, aes aac: 
laminating, coating, sheeting, film-casting, etc. 
Identified as Model MARCO-1, the machine 
consists of three units: a constant tension un- 
wind; a speed-controlled pull roller section; and 
a controlled tension winder. The unwind brake 
comes either coupled, geared or chained. The 
unwind may also be edge-controlled, equipped peoroe ONIN 
with a web-centering assembly, or controlled 
program oscillation assembly. All three units 
of the machine may be mounted in various po- 
sitions — horizontally or vertically. The winder 
section is equipped with an automatic torque 
proportioning device which, according to the 
manufacturer, makes it possible to produce tap- 
ered tensions of practically any characteristic 
such as linear, parabolic, hyperbolic or any func- 
tion of the diameter build-up. 

Colo., these 1:1 ratio units may be integrally 
combined with any of the firm’s miniature speed 
reducers, or between two or more of these speed 
reducers, thus permitting takeoffs with different 
speed reductions. Drives handle up to 24 ounce/ 
inch of torque, and speeds to 10,000 rpm are 
reached without excessive wear. Maximum power 
is 0.025 hp. 

Speed Up Small Parts lnspection! 
Ideal for small parts, moldings, etc., the GOOD- 
MAN Vibratory Feed INSPECTION TABLE pays 
for itself in a few months! Inspection is much 
faster, yet requires fewer operators. Work flow is 
smoother, quality control improved, inspector 
fatigue reduced. An efficient addition to every 
inspection department. 

¢ Vibratory Feed for Even Flow 

Selective Rate of Feed 

New Easy Load Hopper 
Variable Center Drop Turns 
Work Over 

Adjustable Belt Speeds 
Adaptable for Special 
Requirements 

USERS REPORT: 
e "Two girls are now 

doing the work of 
eight." 

"We run 55,000 small 
or 12,000 large mold- 
ings per hour." 

"In an emergency 
we inspected 250,000 
moldings in just 2 
hours, with four in- RALPH B. SYMONS ™ ee rou 

ASSOCIATES INC. » “are. 
3571 Main Road 
Tiverton, R. I. 

WILLIAM A. SAFKA 
1! Sycamore Road 

Levi'town, Pa. 

R. A. ROOSEVELT CO. 
4909 E. Florence Ave. 

Bel!, Calif. 

6. F. GOODMAN & SON 40! Richmond Street, —_ Pa. 

Sales Representat 
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NEW EQUIPMENT (CONT’D) 

Farrel-Birmingham Calender 
> Farrel-Birmingham Co., Inc., Ansonia, Conn., 
has installed in its process laboratory a new 8 by 
16 inch, four-roll, inclined “Z” calender which 
is expected to provide more exact test results in 
a complete range of operations than has been pos- 
sible with any single laboratory calender. The 
new calender features individual, adjustable-volt- 
age, direct current drive for each of its four rolls. 
This is said to provide stepless variation in roll 
speeds in the wide range of 6 to 48 feet per min- 
ute, any required friction ratio being easily ob- 
tainable for any roll pair. According to the com- 
pany, this drive flexibility, the advantage of the 

er 

inclined “Z” roll arrangement, and an operating 
temperature range up to SOO°F., all ideally suit 
this machine for such calendering operations as: 
unsupported film or sheeting; unsupported double 
film or sheeting; single coat on carrier; double 
coat on carrier; and single frictioning. The com- 
pany reports that, within a booking schedule which 
allows for confidential experimentation, the use 
of all facilities of the laboratory are available with- 
out charge or obligation, up to two full days with- 
in one year, to rubber and plastics manufacturers 
who wish to conduct tests with new materials or 
evaluate new processing techniques. Arrangements 
can also be made for more extended periods of 
use on a fee basis. 

Dillon Dyna-Switch 
& Developed by W. C. Dillon & Co., Inc., 14620 
Keswick St., Van Nuys, Calif., this latest addition 
to the firm’s line is said to offer complete protec- 
tion against accidental overloading of hoists and 
cranes. The Dyna-Switch now has its sensitive 
control switches housed in a heavy metal junction 
box, sealing out rain, dirt, moisture, and dust. 
The housing also accommodates spliced cable ends 
which are fed into this box through spring sus- 
pension cable fittings with locking collars. When 
a crane attempts to lift a load that is over the 
predetermined danger point, the Dillon Dyna- 
Switch shuts off the current. 
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WIRE-IN-RUBBER 

... Problem solved 

The % ” high-pressure hose shown above has a 4-spiral 
wrap of high-tensile .012” liquor finish, high-carbon 
steel wire. This spiral wrap design is a new develop- 

ment by hose engineers that provides good fatigue 
qualities and high bursting strength for such critical 
applications as jet-aircraft hydraulic systems. The N-S 
special liquor finish on the wire provides better wire-to- 
rubber adhesion than old standard liquor finishes. 
The solution to this special wire-in-rubber problem is 
another National-Standard contribution to the rubber 
industry. Call National-Standard for help in solving 
your wire-in-rubber problems. 

NATIONAL-STANDARD COMPANY 
Niles, Michigan 



ADD ‘’WHITE”’ TYPE 

GPs iy Sactice 
VULCANIZED VEGETABLE OIL 

TO YOUR COMPOUND 

for Reduction in Milling Time and 

Better Dispersement of Fillers. 

Typical products using Factice White in compound 

ing formula 

Until the introduction of Amberex, another type 

of Factice®, white Factice® was the only vulcan- 

ized vegetable oil which could be used in light- 

colored goods, such as those shown above, where 

good calendering properties and smooth stock are 

essential. 

Rapeseed oil produces the driest white Factice®, 

and this type may contain mineral oil or fillers. 

Compounders have found that for a loaded stock 

it is advantageous to use this rapeseed Factice® 

white, containing fillers, to reduce milling time of 

the compound and to improve the dispersion of 

fillers. Send us your compounding formula for our 

suggestions. All formulas held in strict confidence. 

Our trained staff will help in selecting the proper 

vulcanized vegetable oil for your need . . . Fac- 

tice® White, Brown, Neophax or Amberex. 

THE STAMFORD RUBBER SUPPLY CO. 
STAMFORD, CONN. 

Punched Cards: Their Application to Science and indus- 

try (Second Edition). Edited by R. S. Casey, J. W. 

Perry, A. Kent and M. Berry. Published by Reinhold 

Publishing Corp., 430 Park Avenue, New York 22, 
N. Y. 6 x 9% in. 697 pp. $15.00. 

Thoroughly revised and enlarged, this second edition 

surpasses its predecessor in describing clearly every aspect 

of punched card systems. All who handle large masses 

of data will find here the principles and methods which 

apply to small files or the largest, and descriptions of 
the entire range of cards and equipment now available. 

This is the only volume including both hand- and 

machine-sorted cards. It serves as an elementary instruc- 

tion manual as well as an advanced handbook. 
In addition to the mechanical techniques of punched 

cards and related devices, the book also shows how to 
find, arrange, use, store and retrieve information of any 

kind. Such considerations are a prerequisite to any 

system, and they can be applied to a simple collection 
of data in notebooks, on plain cards, in correspondence 

files, and finally to data handling by punched cards and 

electronic computers. 
The introductory material contains sufficient informa- 

tion to permit an individual to set up and use a simple 

punched-card file. The heart of the book consists of 

case histories of applications, carefully selected to show 

what has already been accomplished. A theoretical sec- 

tion discusses fundamental problems in organizing in- 
formation quite apart from punched-card techniques. 

Another section speculates on the role that punched 

cards and related devices may eventually play in relation 

to other methods. Finally, a very useful bibliography 

is presented on uses of punched cards in connection 
with scientific information. 

Organic Reactions: Volume XI. Arthur C. Cope, editor- 

in-chief. Published by John Wiley & Sons, Inc., 440 
Park Avenue South, New York 16, N. Y. 6 x 9% in. 

501 pp. $12.00. 

Each chapter critically surveys a particular reaction, and 

contains a general discussion of method, modifications, 

examples of applicability, special precautions, a detailed 

description of the procedure, expected yields, and other 

pertinent data. 

In keeping with the purpose of this series, Volume XI 

presents several important synthetic organic chemical 

reactions that are frequently used in research. These in- 

clude: “The Beckmann Rearrangement,” “The Demjanov 

and Tiffeneau-Demjanov Ring Expansions,” “Arylation 

of Unsaturated Compounds by Diazonium Salts,” “The 

Favorskii Rearrangement of Haloketones,” and “Olefins 

from Amines: The Hofmann Elimination Reaction and 
Amine Oxide Pyrolysis.” 

Tables have been compiled for each chapter, listing 
compounds which have been prepared by—or subjected 

to—the reaction under discussion in that chapter. Bib- 

liographies are also given to guide the investigator in his 

search of the literature. Incidentally, the first volume in 

this series was published in 1942 and Volume X was 

published in 1959. This book brings to the Organic 

Reactions series a new editor-in-chief, Arthur Cope, 
replacing Roger Adams who had held this position since 

1942. Dr. Cope has been Professor of Organic Chem- 
istry and head of the Chemistry Department at the Mas- 

sachusetts Institute of Technology for the past fifteen 
years. He received the A.C.S. Award in Pure Chemistry 

for his discovery of the “Cope rearrangement.” 
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THE OIL-RESISTANT, OZONE-RESISTANT NITRILE RUBBER 

Great new advance New PARACRIL OZO offers such advantages as: 

in hose rubber 
significantly superior ozone resistance 

New PARACRIL OZO—exciting development from the lab- excellent fuel and oil resistance 

oratories of Naugatuck Chemical—offers the makers and ® several times greater abrasion resistance 

users of rubber hose a combination of properties never permanent retention of bright, uniform colors 

before available. 
Discover first hand the dramatic new sales possibilities this 

Hose of every description, for practically every purpose, can proven new rubber offers you. In increased product quality. 

be tougher, less bothered by abrasion, more oil and weather In new production economy. For full information and what- 

resistant than ever before. And it can be produced in any ever technical assistance you may require, contact your 

ermanent color desired! Naugatuck representative or write the address below today. p g p y 

as Naugatuck Chemical 
Division of United States Rubber Company Pesce ste nthe th 

Rubber Chemicals - Synthetic Rubber - Plastics - Agricultural Chemicals - Reclaimed Rubber - Latices - CANADA: Naugatuck Chemicals Division, Dominion Rubber Co., Ltd., Elmira, Ontario CABLE: Rubexport, N.Y 



Naugatuck RECLAIM 

WHEN RIDING ENDS... WALKING BEGINS... 

On Heels and Soles made better by Reclaim Rubber 
Many heel and sole manufacturers 
have already discovered that inex- 

pensive RECLAIM rubber makes a better 

product, faster and at less cost, than 

virgin rubber. 

They know shoe manufacturers bene- 

fit from the improved dimensional 

stability of RECLAIM. They themselves 

prefer RECLAIM because it offers them 

such advantages as: 

stable, low cost 

economical mixing 

fast processing 

less heat build-up 

rapid cure 

assured uniformity 

minimum reversion tendencies 

excellent aging characteristics 

These reclaimed rubbers with their 
inherent advantages serve equally 

well for such products as mechanical 
goods, proofed goods and molded 

goods. Naugatuck has, in fact, an 

economical RECLAIM formulation for 

just about every product need—a rub- 
ber which can often outperform the 

rubber you are now using. 

Find out about the RECLAIM formulation 
best for your operations. Contact your 
Naugatuck Representative or write us. 

Naugatuck Chemical 
111B Elm Street 

Division of United States Rubber Company yougatuck, Connecticut 

Rubber Chemicals « Synthetic Rubber - Plastics - Agricultural Chemicals - Reclaimed Rubber - Latices - CANADA: Naugatuck Chemicals Division, Dominion Rubber Co., Ltd., Elmira, Ontario - CABLE: Rubexport, WN. Y. 
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“ns EASTMAN 
ger QUICK, EASY, ACCURATE 

AL Ys) 
oa 

All types of Rubber 
—cured and uncured 

All types of Coated materials 

Rubber Sheeting and Slabs 

Yew! EASTMAN KNIFE-SAVER* 
35% Longer Blade Life! 

*U.S. Patent 

No. 2,829,474 

knife 

wave-edge, ete - 

Special edges — sawtooth, 

and knife moisten- 

ing device make cutting easy. 

EASTMAN "LIGHTNING" 
for cutting straight lines and easy curves. 
Automatic sharpening renews knife while 
machine is cutting. 

also available. Send for Circular 
Representatives everywhere 

Phone: Area Code 716 TL 6-2200 

EASTMAN MACHINE COMPANY, BUFFALO 3, N. Y. 

Coulter... 
Cutting Rubber Economically 

... Since 1896 

MODEL A2 
Precision cutting 

for multiple heels, 
half and full soles 
with stock grain 

the Jarmes 

COULT ER 

Get top 

production... 

low 

feat-tiali-ar- tales 

costs... 

geta 

COULTER 
CONN 

Write today for full information. 

JANUARY, 1961 

snocwrors Apachine (0 

“SATIN-SHEEN”’ 
TO RUBBER 
a 
They sell on sight! 

Self-serve merchandising demands products that look better, sell 

faster. RuBARS add a new richness, new velvety-sheen finish. 

Clean, convenient, economical — they promote perfect mold fill- 

out; assure quick, sharp mold release; reduce cracks, fissures; ease 

extrusions. Instant mold release, too. Suitable for lightest stocks. 

Ask your DuBois Representative about other compounds for industry. 

DuBois Chemicals, Inc. © Broadway at 7th ® Cincinnati 2, Ohio 

PRECISION 

RUBBER CUTTING 

MACHINES 

CUT WITH OR 

ACROSS STOCK GRAIN 

Peak production loads 

Short runs 

Multiple heels and taps 

Half and full soles 

Mechanical rubber goods 

y 

Sixty-three years of job designed machines that 
cut your rubber efficiently . . . and your costs 
effectively . . . means Coulter a dependable 
name you can rely on. 

Keeping pace with the industry, Coulter maintains 

a precision line of cutting machines for any 
peak production load or limited short run. 



BOOKLETS, CATALOGS, etc. 

Regulators and Manifolds. (Form 55-085). Linde Co., 

270 Park Avenue, New York 17, N. Y. 8% x 11 in. 
16 pp. 

Oxweld industrial gas regulators and portable mani- 
folds are described and illustrated in this comprehensive 

catalog. Included are complete specifications and order- 

ing information for regulators that are available for use 

with all industria! gases, and completely portable mani- 
folds for use with oxygen and acetylene. Inlet and outlet 

connections are listed according to the American 

Standards of the Compressed Gas Association. Recom- 
mended uses and installations are included in the 
description of each regulator. In addition to covering 
single- and two-stage regulators for station and manifold 

service, the catalog also describes a new line of single- 
stage regulators without gages and regulator manifolds 

for use in late model pre-mix beverage dispensing 

machines. 

* 

Outstanding Service in Rubber Compounding and Mold- 

ing. (Bulletin C-60.) Colonial Rubber Co., Ravenna, 

Ohio. 8% x 11 in. 16 pp. 

This colorfully illustrated brochure describes a rub- 
ber company’s products and services, including an 

extensive research operation available to processors. 

Most of the promotional piece deals with natural and 

synthetic rubber molds for industrial components. An- 

other section reviews the physical properties of differ- 

ent formulations of a silicone rubber compound being 

distributed for custom compounding and molding, as 

well as in sheet form for die cutting and fabricating. 

Acrylonitrile. Plastics Division, Department 741, Mon- 
santo Chemical Co., Springfield 2, Mass. 8% x 11 in. 
16 pp. 

The properties, uses, handling and testing of acryloni- 

trile are described in this recently published booklet. A 
special chart showing the extensive reactions and 

derivatives resulting from organic syntheses of acryloni- 
trile is included as part of the report. The chart is 
divided into cyanoethylation, nitrile, and olefinic re- 

actions and lists the broad range of potential uses for 

acrylonitrile derivatives. Other sections of the booklet 
are devoted to the proper storage and handling of 
acrylonitrile and its end-use applications. The booklet 
also highlights results of ultraviolet spectroscope quality 
control tests and discusses other analytical techniques 

employed by Monsanto to ensure uniform quality and 

purity of its acrylonitrile. 

The Story of Prices. Public Relations Department, E. I. 

du Pont de Nemours & Co., Inc., Wilmington 98, Del. 

83% x 11% in. 32 pp. 

The illustrated booklet describes the price structure as 

“an inseparable part of the American economy, an 

economy that is at once consumer controlled and con- 

sumer centered,” and shows how the price structure 

evolved to meet the growing and changing needs of the 

American people. According to the booklet, throughout 

history every society has been concerned with price 

structure, and has sought to maintain some controls over 

it. “Only in the past 150 years, in free nations such as 

the United States,” the booklet states, “has man been 
able to develop an economic system which liberates him 

from arbitrary action in the price area, and which pro- 

vides the means to fill his many and diverse needs.” 

BALANCE 

RIDACTO 
PLEASE SEND ME FURTHER 

INFORMATION ON “RIDACTO”® 

NAME: 

COMPANY: 

ADDRESS: 

“the 

proven 

Accelerator 

Activator 

Since 

1944” 

RIDACTO is especially effective in 

equalizing the vulcanization of mix- 

tures of SBR natural rubber. 

RIDACTO 

SBR and consequently serves to bal- 

the of the two 

rubber hydrocarbons. 

and 

is more active toward 

ance vulcanization 

SPENCER Propucts Co. INC. 
P. O. BOX 339 RIDGEWOOD, NEW JERSEY 
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REVIEWS (CONT’D) 

Bonding Silicone Rubber. (CDS-245). Silicone Products 

Dept., General Electric Co., Waterford, N. Y. 8% x 

11 in. 4 pp. 

Entitled “How to Bond Silicone Rubber,” the new 
publication reviews the existing bonding technology and 

presents some of the latest advances and new techniques 

which help eliminate the more difficult bonding prob- 

lems. The material breaks the subject down into five 

practical categories of bonding problems including: (1) 

bonding cured silicone rubber to cured silicone rubber; 

(2) bonding cured silicone rubber to metal; (3) bonding 

cured silicone rubber to plastic; (4) bonding uncured 

silicone rubber to cured silicone rubber; and (5) bonding 

uncured silicone rubber to metal. Fully illustrated, the 

publication also includes data on typical bond strengths 

of silicone rubber under a variety of conditions. 

* 

Attrition Mills. (Bulletin A-560-A). Robinson Division, 

Young Machinery Co., Inc., Muncy, Penna. 8% x 11 

in. 8 pp. 

Robinson single and double runner attrition mills are 

discussed in this illustrated technical catalog. The litera- 

ture covers motor and belt driven double runner mills, 

Frigidisc single runner water cooled mills, Attritor pres- 

sure-fed single runner mills, as well as the complete line 

of Junior Disc single runner mills for laboratory, pilot 

plant and small capacity operations. Complete dimen- 

sions, weights and capacity specifications are given, in 

addition to details on feeding mechanisms, drives, design 
features and specific applications. Attrition mill plates 

are also illustrated and described. 

Ethers. Union Carbide Chemicals Co., 270 Park Ave., 
New York 17, N. Y. 8% x 11 in. 44 pp. 

The properties and uses of ethers and glycol diethers 

are described. The booklet contains comprehensive data 

on ethyl ether, isopropyl ether, butyl ether, and 1,4- 
dioxane and the glycol diethers; diethyl Carbitol, dibutyl 

Carbitol, and methyl ethyl Carbitol. Included is infor- 

mation on physical properties; solubilities; constant-boil- 
ing mixtures; specification limits; test methods; storage, 

handling, and shipping; physiological properties; and se- 

lected literature references. 

* 

Machinery for Plastics. Modern Plastic Machinery 

Corp., 64 Lakeview Ave., Clifton, N. J. 

The folder is a product line bulletin which illustrates 

and describes plastic extruders, casting roll units, take 
up equipment, and accessories. Product specifications and 

features are shown for extruders ranging from 1 inch 
laboratory models up to 6 inch diameter production 

extruders. Other items include combination overhead 
pinch roll and take up units for blown tubular film, the 

firm’s sheeting line, and packaged monofilament equip- 

ment. Also listed are the company’s domestic and foreign 

sales representatives. 

. 

Extrusion Coating Today. (MS. No. 2042). Union Car- 

bide Plastics Co., 30 East 42nd St., New York 17, 

N. Y. 8% x 11 in. 8 pp. 

A review of current developments in polyethylene 

extrusion coating presented by F. R. Tittman of Union 
Carbide Plastics Co. at a recent Cleveland, Ohio, meeting 

of the American Chemical Society, is the subject of this 

booklet. New resin compounds, fabricating innovations 
and future markets are discussed. 

Manufacturers of 
CANARY LINERS 

Mildew-proofing and Flame-proofing 

Cotton Fabrics as per Government 

Specifications. Write or Wire for 

Samples and Quotations. 

WEST COAST REP. 

R. D. Abbott Co., Inc., 

5107 Telegraph Rd., 

Los Angeles 22, California 

EXPORT AGENT 

Columbian Carbon, International, Inc. 

380 Madison Ave., New York 17, N. Y. 

CANADIAN AGENT 

Columbian Carbon (Canada) Ltd., 
7 Superior Ave., Toronto, Ontario, Canada 

J. J. WHITE Products Co. 
7000 UNION AVENUE 
CLEVELAND 3 OHIO 
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Natural Rubber 
The price of natural rubber on the 

New York Commodity Exchange 
moved in a range of 75 points since 
our last report (December 1), high for 
the period being 29.13c reached on 
December 20, and low being 28.38c 
reached on December 15. The average 
price of spot rubber in December was 
28.8lc based on 21 trading days. This 
compares with an average of 30.63c in 
November. 

H. C. Bugbee, president of the 
Natural Rubber Bureau, recently point- 
ed out that natural rubber as a com- 
modity is currently in the era of com- 
petition that has been on the horizon 
since the stereo rubbers first came into 

the picture some five or six years ago. 

It is estimated that some 3,780,000 tons 
of al! types of new rubber will be con- 
sumed during 1960, and, by 1965, 
industry economists forecast consump- 
tion of approximately 4,500,000 tons. 

According to Mr. Bugbee, Malaya’s 
natural rubber industry is today con- 
centrating on raising production so as 
to be able to account for its share of 
this over-all growth in demand. In 
1960, a total of some 2,025,000 tons 
of natural rubber was produced by the 
entire growing industry. By 1970, it 
will be producing some 2,810,000 tons. 
In 1960, Malaya accounted for the larg- 
est share of the year’s production with 
some 715,000 tons; Malaya’s contribu- 
tion in 1970 is forecast at some 1,200,- 
000 tons. 

Consumption Statistics 

The U.S. Department of Commerce 
reports that natural rubber consumption 
in the United States in November was 
35,915 long tons, compared with the 
October total of 37,033 tons. For the 
first eleven months of 1960, consump- 
tion of natural rubber amounted to 
447,657 tons, and for the same period 
in 1959, consumption was 512,094 tons. 
Natural rubber stocks, as of November 
30, were 71,920 tons, a decline from 
76,166 tons on October 31. 

The Rubber Manufacturers Associa- 
tion estimates that the total United 
States rubber consumption in 1960 was 
1,560,000 long tons, of which 483,000 
tons was natural rubber. This compares 
with 1,627,770 and 555,044 tons, re- 
spectively, in 1959. For 1961, esti- 
mated consumption is 1,600,000 long 
tons, with natural rubber accounting 
for 450,000 tons. 

Rubber Markets Steady 

It is rather difficult to pinpoint the 
reason for the prevailing steadiness in 
the natural rubber markets and in par- 
ticular in Singapore. The main factor 
is undoubtedly the recent sales to 
China which all have to be shipped 
from Singapore, as China still refuses 
to buy shipments from Malaya. 

714 
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Price Data 

Closing Rubber Prices 
on New York Commodity Exchange 

FROM DEC. 1 TO DEC, 31 

Dec, Spot Jan. Mar. May = Sales 

28.50 28.5 28.52 28.60 64 
28.65 28.65 19 

28.75 28.75 
28.60 28.65 
29.07 29.10 

29.10 29.10 
28.90 28.95 

28.80 
28. 

28.85 
28.85 
28.95 
28.90 

Outside Market 

No. 1 Ribbed Smoked Sheets: 

Thin Latex Crepe: 
Spot sd ie ene 

Thin Brown Crepe, No, 2 
Flat Bark Crepe 

London Market 

(Standard Smoked Sheets) 

Feb, See — 29.94 30.09 
Apr.-June 29.95 30.09 

Singapore Market 
(Standard Smoked Sheets) 

28.09 

Nov. 30 

Close 

32.10 
32.53 
33.03 33.08 33.01 

Notes & Quotes 
There are certain areas where natu- 

ral rubber, or synthetic-natural, can- 
not be replaced by other types of 
presently known synthetics, said J. 
Ward Keener, president of the B. F. 
Goodrich Co. In other areas, synthetic 
rubbers are much preferred. “Some- 
where in the middle, an area compris- 
ing perhaps 30 per cent of the con- 
sumption of new rubber in the United 
States, price is the determining factor 
between the selection of natural and 
synthetic rubber.” 

TRENDS 
=NEWS === 
PRICES 

Synthetic Rubber 
When the General Tire & Rubber 

Co. won a patent, after a ten year 
battle in the courts, for the High- 
Mooney oil-extended rubber process 
used in making tires, they requested 
other tire manufacturers to pay a roy- 
alty on the process. 

In a four page letter sent to 18 tire 
manufacturers, General Tire is said 
to be asking a minimum royalty of 
$2,000 a year. The royalty would 
amount to % cents a pound or about 

four cents a passenger car tire. 

The royalties would carry an escala- 
tor clause geared to the price of syn- 
thetic rubber. If synthetic rubber rises 
or falls more than 10 per cent in price, 
the royalties would be adjusted accord- 
ingly. 

Royalties on the process could 
amount to $3.9 million annually if 
General Tire should succeed in licens- 
ing all other users, based on the com- 
pany’s estimate. In addition to the roy- 
alties, General Tire is asking an initial 
fee of $2,000 for a license. 

Oil extended synthetic rubber is used 
widely in the industry for tires and 
other products. The patent was first 
applied for on November 20, 1950, 
but was denied. 

Judge Alexander Holtzoff of the ee 
District Court of Washington, D.C., 
his decision, overruled the U.S. Patent 
Office Board of Appeals. The patent 
applies only to the tire-making process 
and not to other products which are 
made from oil-extended rubber. 

General Tire President M. G. O’Neal 
estimated that during 1959 at least 75 
per cent of the total oil-extended rubber 
produced went into tire treads. 

Tires Use Five Synthetics 

Speaking before the Economic Club 
of Detroit, H. E. Humphreys Jr., chair- 
man of the U.S. Rubber Co. said: 
“Until three years ago we used only 
three basic types of rubber in tires— 
natural and two synthetics. Today we 
use natural and five synthetics, one of 
which is an exact duplicate of natural 
rubber. And there are just as many 
more new materials around the corner.” 

In discussing tires, Mr. Humphreys 
said the next big advance will be the 
two-ply tire, and “we're already looking 
ahead to a tire with only one ply.” He 
explained that lighter weight, cooler 
running tires are made possible as 
stronger materials are developed. 

Another international step forward 
was made by the Goodyear Tire & 
Rubber Co. when it opened a $7,000,- 
000 facility in France. Located 80 miles 
north of Paris on the Somme River, 
the plant will produce auto, truck and 
farm tires and tubes for original equip- 
ment, replacement and export markets. 
French finance minister M. Jeanneney 
and Goodyear board chairman E. J. 
Thomas presided at the opening. 
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EAGLE-PICHER Gagui 
7 

Timelil-Melacleliiag. 

...an important source of P 

lead and zinc compounds  [uasaivabad 
for the rubber industry 3  WY(BTYTSIT 

; Qualities 
Eagle-Picher offers you a comprehensive line 

of both lead and zinc compounds, produced 

with highest quality control standards to your 

exact specifications. 

Our customer service and research staffs 

are geared to answer your special needs... . 

with courteous dispatch and resourcefulness. 

Zinc Oxides Litharge 

Basic White Lead Silicate Sublimed Litharge I A TEX L UBE (pigmented ) 

Basic Carbonate of White Lead Red Lead (95%-97%-98%) 
Keeps softest rubber stock from sticking! A water dilution of Latex- 

Sublimed White Lead Sublimed Blue Lead Lube Pigmented, used as dip or spray, becomes a dust-free, anti- 
Lead Peroxide adhesive visible grey coating .. . eliminates ‘‘slip’’ on skids. Disperses 

EAGLE fast yields exceptionally 

stable slurry. Safe on stock, 

pumps, equipment. Just one of 

Since 1843 many compounds for the rub 
ber industry available only 

from DuBois 

3 The Eagle-Picher Company Chemicals 

Department RA-161 — 
Sr ° ° Ps 

Cincinnati I, Ohio DuBois Chemicals, Inc. © Broadway at 7th ® Cincinnati 2, Ohio 

THE THROPP 60” MILL designed and built for 

MAXIMUM EFFICIENGY—SUPERIOR PERFORMANCE 

—MINIMUM MAINTENANCE 
his extra heavy duty 60” stream- 

lined mill is designed and built 

in every detail to provide dependable 

uninterrupted production under the 
rigorous service conditions encoun- 

tered in the Rubber and Plastics In- 

dustries. 

Built-in herringbone gear speed re- 
ducers, mounted on anti-friction 
roller bearings, insure proper align- Send for further information. 

ment with master gear and pinion at 

all times. Fully enclosed frames and 
guards keep cleaning and mainte- 
nance costs down. 

Wm. R. & Sons Thropp 42”, 50”, 72” and 84” mills 

for the Rubber and Plastics Indus- Division of J. M. LEHMANN COMPANY, tne. 
tries are also available. 555 NEW YORK AVE., LYNDHURST, N. J. 

@ Thropp 22” x 22” x 60” Mill 
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PRICES OF COMMERCIALLY AVAILABLE 

ASRC 3110 ... .2600 3 Philprete VEOS nce kc eey veaes .1900! 

Dry Rubber Baytown B-129 .... ..... "1960 3 Philprene 1606 1820 
Baytown B-134 ....... -1900 © ee 1609 “2080? Zaytown B-172 ... pees 5. 1825 3 Philprene 1609 .. . 

(per pound carload ) oe GR. eee .1930 8 Philprene 1703 .... oe > 
oS eT ee eer ee eee .1930 3 Philprene 1708 ahi .1910 
Baytown 160 5 Sa .19304 Philprene 1712 -1885! 

. 6 8 Baytown Ot Pe ere re ee .1760 3 Philprene 1740 Butadiene-Acrylonitrile Types etna 2804 17403 Philprene ie .1550? 
Baytown 1811 ..............-... 15693 Philprene 1808 ose 

cutaprene NF ... Scan 4900 ! Baytown 8675 ese .1820 3 Pliotiex 1006 epee -2410° 

Butaprene ee 16500 3 Baytown 867 Sebi 1876 3 Plioflex 1500C -- eee 
Hutaprene NI. i: .3000 ? Baytown 8677 ........- Spe .1820 8 Plioflex 1302 ch v 
Butaprene NX 7 .5800 ? Baytown 8678 ... exes tes .2080 3 eee aeae 

Chemigum N3NS and NS ...... .5800 8 Baytown 867! Rees 3 Plioflex ooo teeeees yt es 
Chemigum N6 Ss .5000 3 Baytown 86 ES. ee . 17753 Plioflex 151 "1885 8 
Chemigum Se Sear es .5000 ® Baytown 86 . vee rene -1835 ° Plioflex "17508 
EE are .5000 4 Baytown 8775 : ; 1545 3 Pliotlex "17258 
8S ee .5000 8 Baytown 8776 pene ean .1679 # Pliofiex "2060 8 
Chemigum N600 .. wr .5000 8 Baytown 8777 ere essenecce ‘aan < oy “19108 
Herecol N-3 Bri Bao 6800 ? Baytown 877 ; emeaee 14 0 . 

Hycar - $800 8 Zaytown 877 Se Gaere .1496 3 Polysar Kryfiex 200 .. ae 

Hycar or} : "30008 Baytown 87 oe: eae Ma 1507 # Polysar Eo ad ae as 

Hyvear ole 6000 8 Baytown 87 eae 16553 oe Bry sgh oy 7. : 

Hycar 1042 and 1043 .. "5000 # Baytown 8782 RAR er .1583 3 Se lela cheba "19108 
ilycar 105 oe 5800 3 Baytown 8783 . bre nde Se 615155 ee on 652 ee 1910 § 

Hycar 5 Ape & .3000 3 ED ones cio gms ce dsaren isa tevdead " x aS 3 "25508 
Hycar 5: : 5000 8 Carbomix 375 he ood Ssoso “2875 8 
Aycar -6400 * Carbomix 375 * . $-1000 iwaees .2300 # 
Hycar 120: .4600 8 Carbomix 3752 . . 3 .232 
Hycar -5000 ® C arbomix 
Hycar ey" .6200 * Carbomix 
Aycar ; ; .5900 8 Carbomix 
Hycar 1441 AP PO .6200* Carbomix 
Paracril Aj .48503 Carbomix 
Paracril nd BJ eels .5000 8 CB-102 (Shell) 
Paracril BLT and BIL See .5000 ® Copo 1006 
Paracril C and Cae .5800 3 Copo 
Paracril CV .6300 2 Copo 
Paracril . “s 6500 3 Copo 
Paracril 18-80 ....... oe .6000 8 Copo 
Paracril panes -4600 8 Copo 151 
Polysar Krynac 800 . .5000 * Copo 
Polysar Krynac 801 . : .5800 3 Copo 
Polysar Krynac 802 ...... .5000 # Copo 
Polysar Krynac 803 .. ... .. .5000 * Copo 

{ opo 

Copo : 
Copo 37 

Butadiene-Styrene Types Soe ee as 123108 

R- .24103 
.3000 3 
-2060 
910° 
.24103 
-1885 4 

1000 .24103 1 

1001 . 14103 Sp. 103 (Shell) 

1004 and 1006... .2410 8 Synpol 1000 and 1001 
1007 .2410 3 Synpol 1002 

2475 * Synpol 1006 
.2600 3 Synpol 1007 
.2425 3 Synpol 1009 
.24108 Synpol 1012 

Ameripol ae ceeds -24108 
Ameripol .2410? 
Ameripol "os R .2435 3 
Ameripol en .24108 
Ameripol 1006 ee) ie .2475 8 
Ameripol 1007 Jitwene ses .24108 
Ameripol 1009 .... , ie .2475 8 
Ameripol oy (crumb) ewiset' sd .2590 ® 
Ameripol eed .2475 8 
Ameripol 1012 ‘ bone .2425 8 
Ameripol rte (crumb) chee oe .2490 4 
Ameripol 1013 ; re -24103 
Ameripol 1013 (crumb) - -2615 3 
Ameripol 1500 and 1501 . 24103 -28103 Synpol 1013 
Ameripol 1502 cau .24108 1500 and 1502 a .2410 3 5 

Ameripol ae anate .1900 8 FR-S 1703 .... -2060 ® 
Ameripol omRe .2060 * FR-S 1710 and 1712 .. + .1885 ® 
Ameripol -2035 3 Gentro 1500 reat .24103 
A meripol ‘ pctaaap alin ste .1910# GED PES ven + 00e0s6% -1885 3 
Ameripol HAS .19108 Gentro-Jet 9152 . . -2080 ® 
Ameripol shine ne .1885 # Gentro-Jet 9153 ....... mes .1820 * 
Ameripol = See Aes .1885 zentro-Jet 9154 -1845 3 
Ameripol Garman .15508 Gentro-Jet 9250 .... inves .1580 3 . 
Ameripol 180% .1480 8 Gentro-Jet 9251 1640 Synpol 8151 
Ameripol 1! 1545 8 TEE DESS 5c s0e ene gree etees -16708 de thes 

; Gentro-Jet 9275 e 1500 * Seanad 8201 

DADAAAA ARAMA RAE 

1LNNNNNNNNAnNMNADHMH 

F 
F F 
F 
F 

F 

F 
F 
F 
F 
F 
F 
F 
FE 

F F 
Sd td tad Oa} tad tard ed Bae od eas xd cd od tad 

Ameripol 1 nea .1400 8 

Ameripol .24103 7 . 3 
Ameripol _ oat 2410 ee sere as Synpol 8202 
Ameripol oe ~~ .1770 8 ees anio fink 365n® Synpol 8208 

Ameripol -18208 Naugapo 101 eo ee “3050 3 Synpol 8255 

Ameripol 18703 Serene 202 ropeaen ees Synpol 8253 
: Naugapol 102 Fea ecient .3300 

Ameripol re .1845 camel 2908 2625 * Synpol 8254 Ameripol heel 2080 3 Naugapol 1503 .... eens Synpol 8266 

Ameripol "17503 Naugapol 1504 -0330 Synpol 8267 
Seoeningl @98 Ba 1750 Naugapol 6003 .2700 8 
Ameripol 475 bees oN 4040 * Nau 61 3200 3 5 c 1ugapol 61( ‘ ep Shee of 
Ameripol : .1450 3 
Ameripol 475 7 1598 OB-102 (Shell) ‘ 3 

Ame | ne 5763 OB-104 (Shell) ... Z 5 ;. 

Ameri 761 |. ott OB-106 (Shell) 15 Butyl Rubbers 
RC 1000 "24108 OB-110 (Shell) : 

Ag RC "24108 OB-111 (Shell) ..... : Enjay Butyl 035 and PGi cists .2300 * 
24i0° OB-113C (Shell) . ; Be Enjay Butyl 165 2400 

re "2475 8 2) She a ae -1420? Enjav Butyl 215 Be .2300 ? 
“2700 8 OB-116 (Shell) ne . Enjay Butyl j 2300 2 

.2650 * Philprene 1000 .. . . Enjay Butyl -2300 ® 

.24108 Philprene 1006 .... P Fnjay Butyl D Ae tuwacees -2400 8 

.24108 Philprene 1009 .... oleae : § Enjay Butyl 325 .2300 

2625? Philprene 1018 views on Eniavy Butyl 365 NS ues .2400 8 

:2060 * Philprene 1019 j Polysar Butyl 100 “2450 8 
Ss i ree oe ; s Phil 1500 and 1502 ........ 2 Polysar Butyl 101 

ASRC tot eeeeeee -1910 on adie oe Polysar Buty! 200 and 300 -2450 8 ASRC Coie eee: .1885 Philprene 1503 2 
ASRC 1713 gi .17508 Philprene 1601 ........--seeee- .19 Polysar Butyl 301 <3 -2550 * 

ASRC 3105 and 3106 .2410? Philprene 1603 ...... eat P Polysar Butyl 400 .2450 

RUBBER AGE, JANUARY, 1961 



SYNTHETIC RUBBER POLYMERS 

Chlorosulfonated Polyethylene Chemigum 200 SOP See 48008 Naugatex 2006 
i a i emigum 235 ‘ .5300 Naugatex 2105 ; 

Hypalon 20 . -4700? Chemigum 236 .. “ie .5300 8 Naugatex 2108 . 
Hypalon 30 .6000 2 245 5 
Hypalon 40 5000 2 Chemigum 245 -4500 8 Naugatex 21 pandas as 

fie =. ; : conngue 246. -4500 8 Naugatex ] 817 74.F 
- shemigum 247 . -4500 3 Naugatex J 8855 
Fluoroelastomers Chemigum 248 “4500 8 Nausatex J.9049 

Fluorel .. ue $10 : year 1512. -4500 3 Naugatex J-90 
Kel-F 3700 and 5500 $16.00 2 Hycar 1331 -5300 3 Pholite 
Viton A and A-H\ : $10.00 2 Hycar 1552 .4500 * Pholite 
5 Se : ee $13.00 Hycar 1561 5300 3 Pholite 

sevens ta 45 10 8 Pliolite 2 
year 157 .5300 Pliolite Neoprene biakiihent's frees ed .4500 : Pliolite 

. : os es 4.€.6. year 157 -4500 Pliolite 
Neoprene Types AC and CG .... .5500 8 J 5 

Neoprene Type A ‘ .5500 ? ieee 3e16 “$3003 STE snd = sit 
Neoprene Type FB .6500 3 Nitrex 2620 . "45002 5.2 
Fen sng re GN . Nitrex 2625 re .4500 3 S 

Neoprene Type eS "42 wae be and 650 ..... a 4 ee 
Neoprene Type : cok. j y1 Tylac 
Neoprene Type rar p Tylac 1640 and 1650 . 5400 2 I 
Neoprene Type ; = 
Neoprene Type 
Neoprene Type 
Neoprene Type J 

Neoprene Type WX .... : Butadiene-Styrene Types 

Polysulfide Rubbers wn 1 
; (prices lc.) CL-101 (Shell) ... 2 Neoprene Latex 

Thiokol Type A -5000 ? Copo 2000 27753 Mompecinn Latex 
Thiokol Type FA ; Copo 2101 3 Neoprene Latex 673 
Thiokol Type ST 2102 92 Neoprene Latex 735 

2108 32 Neoprene Latex 736 
108 .30 Neoprene Latex 2- Silicone Rubbers* 

Neoprene Latex (priceslcl) 

GE (compounded) 2.50 8 
GE Silicone Gum (not compounded) 4.00 * 
Silastic (compounded) 2.5 
Silastic (gums) . 
Union Carbide (gums) 
Union Carbide (compounds) 

Latex 
(per pound carload) 

Butadiene-Acrylonitrile Types 

Sete 
hdd 

arnoneniactentatapns 

Polysulfide Rubbers 

Thiokol Type MX 
Thiokol Type WD-2 
Thiokol Type WD-6 

aj bry xh} 

e 2 PRR RR RRR RA RE 

.2900 8 Notes: (1) Freight allowed. (2) Freight 
: 3200 8 extra, (3) Freight pr — *Covers a wide 

Butaprene N-3 .4600 3 ] 2000 and 2001 .. ‘ 2750 range of compounds, Readers are urged to 
Butaprene N- 400 and N-401 .... .5400 2 Nz Sates <0 3000 check specific prices with producers. 

F 

F 
F 
F 
F 
F 
F 
Fr 

Suppliers are your Materials Listed in the Market Prices Section? 

If not, forward full information to — 

Market Editor 
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MARKETS 
(continued ) 

Reclaimed Rubber 

Reclaimed rubber consumption for 
1960 is estimated at 278,600 tons, com- 
pared with 290,410 tons in 1959. Con- 
sumption of 284,000 tons is forecast in 
1961. Total reclaim used in November 
was 20,850 long tons, a deciine from 
the October figure of 23,269. Total 
reclaim used in the first 11 months of 
1960 was 258,680 long tons, a decline 
from the 267,192 tons consumed in the 
same period of 1959. 

Tires and other tire products used 
115,915 long tons of reclaim during 
the first nine months of 1960, a slight 
gain over the 115,897 tons used in the 
same 1959 period. Non-tire products, 
including wire and cable, used 98,646 
long tons in the first nine months of 
1960, a decrease from the 103,536 ton 
figure reported for the first nine 
months of 1959. Wire and cable prod- 
ucts used 126 tons of reclaim in the 
first nine months of 1960, a decline 
from the 17! tons used in the like 
period of 1959. Current quotations 
follow: 

Prices for All « 
Average price, 

First Line Whole Tire ; 
First Line Whole Tire Stainless 
Second Line Whole Tire 

Third Line Whole Tire 
Fourth Line Whole Tire 
Black Carcass 
Peelings . 
Butyl Tube a 
Natural Rubber Black Tube .. 
Natural Rubber Red Tube _. 
Mechanical, Light Color, Low Gravity 

Mechanical, Light Color, Medium 
Gravity ; 

Scrap Rubber 
There has been very little change in 

the scrap rubber market since our last 
report. With many reclaimers closed 
for inventory during the year-end holi- 
day, the market was understandably 
quiet. 

Although prices have held fairly 
steady for the past few months, a tend- 
ency toward lower prices has become 
evident in some grades, including mixed 
tires, No. 1 peelings and butyl rubber 
tubes. 

Some hope has been expressed for 
an up-turn in the reclaim field early in 
1961 which could result in an increased 
demand for scrap rubber. Current quo- 
tations follow: 

Mixed tires ‘ 
Light colored carcass 
No. 1 peelings 
No. 2 peelings 
No. 3 peelings 
Buffings 
Iruck and Bus S.A.G 
Passenger S.A.G 
Natural Rubber Red Tubes 
Natural Rubber Black Tubes 
Butyl Rubber Tubes , 
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Tire Fabrics 
A new type of nylon yarn said to 

increase the fatigue resistance of tires 
by more than 10 per cent, has been 
introduced by the Chemstrand Corp. 
The new nylon yarn, designated Type 
FRN, is said to surpass in fatigue re- 
sistance any nylon yarns currently used. 
The yarn was tested extensively both 
in the laboratory and in fleet trials, 
according to Chemstrand, with over 
500,000 tire miles clocked on indoor 
wheel equipment and more than 750,- 
000 tire miles on fleet tests. 

Competition for Rayon 

The new yarn, engineered specifically 
for aircraft, automobile and truck tires, 
should be of considerable aid to nylon 
in its competitive battle with Tyrex 
rayon tire yarns, reports the com- 
pany. It was declared that the new 
development will not affect the price 
of nylon tire yarn. 

The tests indicate that the fatigue 
resistance factor in tires made with 
Type FRN is increased over 10 per 
cent compared to tires made with nylon 
now being used in regular commer- 
cial production. According to Chem- 
strand, the increased fatigue  re- 
sistance will provide a higher percent- 
age of tires suitable for retreading and 
an increase in the number of times a 
single tire can be retreaded. 

Mexican Plant Stymied 

Chemstrand reports that its plans for 
a nylon plant in Mexico have been 
stymied. According to the firm, water 
rights at the site of the proposed plant 
near Mexico City are tied up and un- 
available to Chemstrand. The venture 
is still alive, and Chemstrand Over- 
seas, S.A., a subsidiary, reports that 
it will begin looking for another site 
in Mexico if details cannot be worked 
out. 

Production Figures 

Production of tire cord and tire cord 
fabric in the third quarter of 1960 
totaled 85,300,000 pounds, a sizable 
decline of 20 per cent from the 106,- 
800,000 pounds in the second quarter. 
With cotton continuing at nominal 
levels, rayon comprised 61 per cent of 
both the second and third quarter pro- 
duction, nylon being the balance of 
39 per cent of the man-made fiber 
tota! 

b. Shipping Potnt) 

Rayon Tire Cord 

Rayon Graded Fabric 

we | 
‘ae 
lb 

Cotton Chafers 

yer square yard) 
square yard) 

per square yard) 
square yard) 

Liquid Latex 
Natural: In the first eleven montns 

of 1960, 45,128 long tons of natural 
rubber latex (solids) were imported into 
the United States, just about 27,370 
tons less than in the same period of 
the previous year. Consumption, too, 
has been running far behind. In the 
first eleven months of 1960, 47,127 
long tons of natural latex were con- 
sumed against the 66,539 long tons 
consumed in the first eleven months 
of the previous year. 

November imports of natural rubber 
latex were 2,960 long tons, a gain over 
October imports of 2,042 long tons. 
Re-exports for November were 200 
long tons, a drop from 404 long tons 
for October. Net supplies for Novem- 
ber were 2,760 long tons, and total 
stocks at the end of November were 
9,470 long tons. In contrast, October 
net was 1,638 long tons and _ total 
stocks on hand at the end of October 
were 10,634 long tons. 

As the price of liquid latex contin- 
ues to sag there is every likelihood that 
an increase in consumption is in the 
offing. This is the characteristic trend 
of the latex field and 1961 should 
prove no exception if prices hold at 
or near their present levels. The feast- 
or-famine nature of the latex field still 
holds true. 

Synthetic: The synthetic latices still 
show signs of increases in both pro- 
duction and consumption. While most 
other consumption-production factors 
have remained at or near 1959 levels, 
these synthetic latices have shown a 
steady gain. This is expected to con- 
tinue in the coming year. 

Cotton 

The price of middling uplands on 
the New York Cotton Exchange moved 
in a range of 205 points since our last 
report (December 1), high for the pe- 
riod being 32.30c reached on Decem- 
ber 1 through7, and low being 30.25c 
reached on December 21 through 30. 
The average price of middling uplands 
for December was 31.60c based on 21 
trading days. This compares with an 
average of 32.27c in November. 

Cotton prices were holding firm dur- 
ing the last week of 1960, as the cot- 
ton trade waited to see what kind of 
a farm policy will be evolved by the 
incoming administration. 

With so many troubles piling up 
from the present loan and subsidy pro- 
gram, the climate in Congress appears 
more favorable for some kind of direct 
payment to farmers, despite opposition 
from the American Farm Bureau Fed- 
eration. 

The American cotton industry does 
not seem able to rise out of its lethar- 
gic state. Cotton mills are tied to a cot- 
ton program compelling them to pay 
the highest world price for raw cotton, 
pay highest world wages to get it proc- 
essed, and then sell it in a world that 
wants more lower priced goods. All 
this points to a textile boom in West 
Europe, according to some sources. 
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Peal 

Leading rubber plants all over the world operate our 

Hydraulic Belt Presses 

We supply belting presses with a working width up to 10 feet. 

fiewpelhauy 
_G. Siempelkamp & Co. - Maschinenfabrik - Krefeld 

West Germany 

Telegrams: Siempelkampco - Telex No.: 0853811 - Telephone: 28251 



STATISTICS of the industry —_ 
= INDUSTRY SS 

DATA 

Natural Rubber in the United States World Production of Natural Rubber 
(Ineluding Latex) 

(Long Tons) 

< Viet Nam & 
Stocks On Indo- Cam- Laun Rest of 

, Hand at End Malaya nesia Ceylon bodia America® World* 
New Supply Consumption Re-Exports of Period 2 P 

605,346 814,406 J 52,136 278,262 
418,902 412,400 20,576 365,000 584,238 750,494 261.211 
463,018 462,500 355,000 é Ss ¢ 250.182 

495,500 k : 280,112 
575,000 223, 5 : : 0 6,000 344,584 

5 6, 5 336,015 
684,515 381,824 
614,561 26,268 446,718 
721,359 91,696 23,962 421,336 

(Including Latex and Guayule) 

(All Quantities in Long Tons) 

64,948 45,928 10,875 10,305 4,003 3 170,000 
54,544 50,274 4,285 949 3,667 38,78 152,500 
54,946 50,567 10,199 2,941 
46,917 55,143 7,325 
56,839 48,985 ,52 10,632 2,498 36,5 160,000 

58,301 48,774 7,65 19,850 33,823 160,000 
63,146 46,018 3 10,802 ) 74! 155,000 
62,164 34,117 3,3 10,276 600 34, 150,000 

Source: International Rubber Study Group. * Estimated. 

1959 555,044 

1960: 

Jan. 34,795 46,354 (373 World Consumption of Natural and 
Feb. 40,949 46,022 i 75,32 Me 

ie. 387580 "9 31/59% Synthetic Rubber 
Apr. 36,344 

od 31°39 76605 (Including Latex) 
July 28,555 
‘Aug. 39.596 37,258 ¢ 2'385 (Long Tons) 
Sept. 31,862 
Oct. 24594 26312 United United Rest of 

States Kingdom Canada Europe* World® 

1,258,557 222,425 68,695 448.500 287,055 
Source: U. S. Department of Commerce. 238,101 476.500 314,941 

202,179 | 550.000 254,901 
211,453 ¥ 521.000 343,606 
247,612 544.250 408,094 
266,804 : 630.000 464,250 

232.345 5 775,500 489,215 
239.021 777.250 565,710 
238.439 905,000 638,353 

1959 1,626,370 259,655 985,250 689,741 

1960: 

U. S. Imports of Natural Rubber Tan. 141,487 
Feb. 139,225 

Dry Latex Mar. 144,932 
Long Declared Long Declared Total Apr. 
Tons Value Tons Value Imports May 

781,202 303,308,823 33,789 June 
401,976,317 .965, 2450) July 
112,537,426 5, 7 276,922 Aug. 

75'308'549 092/211 a Source: International Rubber Study Group. * kstimated. 
95,814,102 

228,796,110 
306,951,814 
297 849,177 
225,343,624 
416,222,598 
727,343,348 : 80,178,309 2, F 
578,179,5 ; 40,563,116 5,213 2 
284,909,223 46,353,333 f. Rim Production 
219,098,143 y 42,755,029 y 
360,435,303 g 80,163.114 635.332 1955 1956 1957 1958 1959 
334,990,045 , 61,795,844 564, Passenger Car 38,092,080 27,109,610 27,301,567 20,665,688 25, 
291,337,628 ; 58,249,788 , Truck & Bus 6,642,329 6,315,428 5,468,223 3,887,910 
153,127,066 45,047,040 3.652 Agricultural 1,931,768 1,416,938 1,368,127 1,218,240 
304,594,223 60,939,662 77,9: Earth Mover 38,849 88,312 67,289 61,883 

WWW wWrNNNWN 

3.087 8.13 82.750 69,538 

861 & f 78,000 68,681 

853 8,87 79,750 56,093 
,946 , 106 71,000 72,664 

3,340 y 82,000 61,853 

328 yi 16,750 67,801 337,500 
991 ,393 83,000 64,474 287,500 

266 6,253 79,250 66,395 295,000 

NI 

~~ DD DS bo ho PO NIK 

1960: _ Total 46,705,036 34,930,788 34,205,206 25,833,721 31,929,381 
Tan, 22,167,388 5, 4,690, 
Feb. 27,281,957 5, 5,411,873 es ee 1960 a palate 

Mar. 26,696,437 * 4,659,021 June July Aug Sept. Oct Nov. 

Apr. 25,659,607 4,940 4,690,140 6348 | Passenger Car 2,473,789 1,551,209 1,463,423 2,155,072 2,579,065 2,447,595 
May 1.942.099 30 4,853,091 32.467 Truck and Bus 26,86 343.8 268,438 281,039 269,749 258,821 

June 23,661,317 ,33 3, 2 63 Agriculture 9,5 4, 37,514 43,697 36,798 36,397 

July 937,414 3,483 3, 94 28,55: Earth Mover 8,273 mF 9,249 3,996 9,850 2,638 
Aug. 35,423 28,919,41 4.174 3. 191 39,597 = ey ee ee a ee ERS RSS 

Sept. 24,848 23,321,841 2,541 2,259,381 27,3 Total 2,988,445 1,924,329 1,778,624 2,483,804 2,895,462 2,745,451 

~ wh 

NDDA—waAs 

Source: Bureau of the Census, U. S, Department of Commerce. Source: The Tire & Rim Association, Inc. 
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CUTTING MACHINE 
For Molding Preparation 

Where High Production is Required 

Capacity: Up to 3" OD 
Lengths: !/,"" to 6" 
Up to 2000 cuts per Min. 

Continuous feed direct from Extruder 

UTILITY MANUFACTURING COMPANY 
Cudahy, Wisconsin 

Write For Complete Information 

DEPOLYMERIZED 
RUBBER 

NATURAL CRUDE RUBBER 
IN LIQUID FORM 
100% SOLIDS 

AVAILABLE IN 
HIGH and LOW VISCOSITIES 

c Pp R, INCORPORATED 
|} A Subsidiary of H. V. HARDMAN CO. 

589 CORTLANDT STREET 
BELLEVILLE 9, N. J. 

TRADE mare 

HEAT 
STABILITY 

VINYLS AND 

SYNTHETIC 
RUBBER 

Sample and technical data 

sent promptly on request 

SOUTHERN CLAYS, Ine. 
33 RECTOR STREET, 

NEW YORK 6, N.Y. 



Synthetic Rubber in the United States Natural and Synthetic Rubber Latex 

(All Quantities in Long Tons) in the United States 

New Supply 
(All Quantities in Long Tons) 

GR-S Neoprene Buty] 

704,529 58,907 
654,854 65,745 
680,728 
490,405 
801,145 
876,982 

913.321 
872,565 

ame ZB 

RANA WH | LNVWFEHRHOAM + 

New Supply 

Total Grané 
Natural GR-S N-Ty Synthetic Total 

17,675 22,474 6 28, 46,238 
21,494 0 . 59,146 

‘ § 3 .0: 21,357 euan SY 54,982 
134,379 24,81! 82,704 3,55 385,4 5 54, 31,339 ee . 91,465 

: 32,972 x ,786 97,749 
5 42,273 a 102,263 

107.519 ' ae cede a 48,112 K : : 138,493 
105,03( 2 10¢ 5917 31 ( 717 = = 48,379 
110,239 "305 613 32'98: 5 ; 69.364 
18,464 37 , 3-13 121.617 79 : 69.720 

102'850 1°401 10.115 3.113 1 74,535 ~ ane 
99175 161 592 , 192402 5 65,669 ,679 87,908 

95°89: 1 "484 "sy 117 5 1959 93,303 120,464 

99,213 

Bm WW wwhdto- Owe BOO by Ge D—CO™WwOAdOWw *& 

90,607 1,07 : 1960: 

87,857 11,2 8, 3,204 10,991 Jan. 
Feb, 
Mar. 
Apr, 
May 
June 
July 
Aug. 
Sept. 

666,420 : . 807,037 Oct 
624,181 784,836 

636,727 
894.899 
877,267 
923,279 

oO 9,720 

OUND be et pet 

SOO tbo 

Ti Oo tn 14,076 

1958 
1959 

1960: 

Jan 

22,500 
21,500 
21,500 
31,000 
31,031 
40,562 

— 

ho NI Ge = UE OD Amt C un Oo DONWON 

203,344 
193,917 
280,843 CODAHAS Aw 211,300 

21,967 

22,791 

Stocks at End of Period 

105,271 
83,861 

135,153 
115,499 
108,989 
151,763 

140,199 
143,533 15, ( Mh 85.2 

sills ataae ‘ lec ig — 1960: 

ttt at ke te WMANWNO—Oloe ©. « CO AHN 00 WOO we 2a em wYRDQ OG: Ps 

AN PUNI 

Jan, 
w 

183,242 
186, 1 6¢ 
189,308 
185,464 
188,808 

183,99¢€ 

192,552 
198,695 

tO bo DODD DO ND 

rar an 

SNe RONDO 
Se} 198,067 
Oct 192,090 

Source: U. S. Department of Commerce 
Source: U, S. Department of Commerce. Note: (1) GR-S and Neoprene consumption estimated through 1950. 
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STATISTICS at a glance 

NATURAL RUBBER—WORLD NATURAL RUBBER—UNITED STATES 

(thousands of long tons) (thousands of long tons) 

Production ‘L}} New Supply (} 

» Consumption a.  soncocmeal Consumption gs ae 
including latex including latex) i 
enteieindneaias 

ihitinin, 
SYNTHETIC RUBBER—WORLD SYNTHETIC RUBBER—UNITED STATES 

(thousands of ona tons) (thousands of long tons) 
* 

a S Production (1 
3U : a a Consumption | 2 — 

i f : 
a eo ed a. (including latex) 

ill 

‘| 
Shit 

a me 

2 ae EOE ez 8 o 
< Y < 5 n : 5 2 =z a > xX 

0 

eeerwenans 

Production {] 

Consumption 
including latex) 

LATEX CONSUMPTION—UNITED STATES PRICES—NATURAL AND SYNTHETIC 
(thousands of long tons) (cents per pound) 

1960 

Natural k Dry Natural ‘{}'! 

Synthetic a ; Dry Synthetic a —— 

Total Breese ; : 

BBS ops 

Nn Q 

[ JUL ee py y ey AUG ee poe SEP | z 
o Ww 
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Rubber Industry Employment 
Earnings and Hours 

All Rubber Products 

Pro- 
duction 
Work- 

ers 
(thou- 
sands) 

199.1 
198.8 

Mo. 

an, 

—_ —1959 

Aver- 
age 

Weekly 
rn- 

ines 

$100.28 
101.09 

103.74 

46 
74 

7.10 
5.53 
2.01 
18 

97.66 

59 

Aver- Av 
Hourly 
Earn- 
ings 

41.1 $2 

age 
Weekly 
Hours 

41.6 

42.0 

Pro- 
duction 

erage Work- 
ers 

(thou- 
sands) 

SNM MN HN POH bod to 

a 
Weekly 
Earn- 

$102.16 

—19¢ 

Aver- 
ge Aver- Average 

age Hourly 
Weekly Earn- 
Hours’ ings 

40.7 $2.51 
4 

ings 

Production Index 

for the Rubber Industry 

(1957 = 100) 
(Based on man-hours) 

1958 
125 

1959 

108 July 
113 Aug 
112 5 Sept. 136 
104 Dec. 140 

105 Aug. 131 
117 Sept. 136 

Sales by the Rubber Industry 
(in Millions of Dollars*) 

1958 

478 
438 

404 
493 

472 
518 

1960 

530 
570 
511 
530 

1959 

508 
490 

506 
543 
524 
520 

July 
Aug. 
Sept 
Oct. 

Nov. 
Dec. 

550 
52. 22U 

Rubber Manufacturers’ Inventories 

(in Millions of Dollars* ) 

1958 1959 1960 1958 1959 

39 
40.7 

40.3 

39.7 

40 

41. 

40 

40.6 

NNONNN 

SP WRNO SHH © 00 Go co 

1 
] 
1 
1 
1 
1 
1 
l 
I 

oO 

tor 

Other Rubber Products 

1.7¢ 
Jan 41.3 
Feb 05.5 91.96 41.8 
Mar, 10 2 41 
Apr. 97.1 3 41.3 
May 
June 
July 
Aug. 
Sept. 
Oct 
Nov. 1 5 
Dec, 5 2.93 41.2 

111.1 

89.78 

88.4 

NWNHK NMONtd 

Source: U. S. Department of Labor. 
_ Note: Data are based upon reports from cooperating establishments cover- 
ing both full and part-time employees who work during, or received pay 
for, any part of the pay period ending nearest the 15th of the month. These 
employment series have been adjusted to first quarter 1954 benchmark 
levels indicated by data from government social insurance programs. Hours 
and earnings data pertain only to production and related workers. 

Jan. 
Feb. 
Mar. 
Apr. 
May 1 

June 

1,100 
1,087 
1,069 
1,047 

> 
020 

986 

998 

1,022 
1,030 

1,015 
995 

1,013 

1,140 
1,140 
1,160 

1,190 
1,180 
1,200 

July 
Aug, 

Sept 
Oct 

Nov. 

Dec 

980 

1,024 

1,024 
10 ) 

1,018 
994 

Spot Closing Cotton Prices 

(Middling Upland Grade—New York Market—in Cents) 

Average Monthly Price Per Pound 
1953 1957 

33.24 
33.76 
34.10 
33,85 
34.30 
34.11 
34.20 

33.82 

33.69 
33.53 
33.60 

1959 

35.67 
35.69 33.2 
35.71 33.5 
36.05 34. 
36.24 34.15 
36.05 34.2 
34.67 33. 

33.17 32.5 
32.99 32.39 

32.21 

1960 

33 

1955 

35.07 
35.04 
34.33 

34.23 
34.80 

34.83 
34.61 
34.53 

33.85 
33.93 

34.87 

1956 

ae 
eb. 

Mar. 
Apr. 
May 
June 
July 

Aug. 
Sept 
Oct. 

Nov 

Dex 

Average 
for Ye ar 

¥¢ 2 ts WW Go AUN ee 

DOFMNMOMOWwWUIN 

33.52 

33.81 35. 34.59 35.50 

Note: The Government established a ceiling of 45.76c for spot cotton 
on March 3, 1951. (a) Trading suspended during February. 

724 

Source: U. S. Department of Commerce. 
Notes: * Adjusted for seasonal variation. 

1 R.S.S.—Annual Average Prices 
(New York Market—Cents per Pound) 

Low High 

38% 24 
16 24% 

22% 
22% 
22% 

1945 22% 

1946 22% 
1947 25 

25 

Year 

1940 
194] 

1942 

1943 
1944 

Avg. 

48.70 
36.30 
lo.36 

mt AD Lyn ne ao ewe mo CODD AD OO CAV BUNGE NME 

R . 

28.13 

175 36.56 
24 38.09 

Note: Price was fixed by Government on August 6, 1941, at 22%c a 
pound for non-war uses. Free trading was resumed May 1, 1947. (a) Free 
trading suspended March 31, 1951. GSA selling price ranged between 
52 and 66c during balance of year. * Free trading was resumed on July 1, 
1952; figures represent only July through December, 1952. 

No. 1 R.S.S.—Monthly Average Prices 
(New York Market—Cents per pound) 

1954 1955 1956 1957 

20.22 33.92 41.70 33.32 
34.90 33.68 30.43 
31.08 33.68 31.76 
31.75 31.75 32.23 

29.61 32.12 
30.54 32.80 
33.91 32.88 

35.69 32.13 
32.64 29.94 
32.68 29.24 

Nov 20.58 35.18 27.47 45.16 
Dec. 20.92 37.01 29.25 41.46 
Average 
for Year 24.21 39.16 34.24 31.13 36.56 

1960 

41.18 
39.33 
40.74 
40.35 
43.62 
45.70 
40.90 

36.69 
35.04 

34.06 
30.63 

28.81 

1959 

30.34 
30.26 
31.62 
33.72 
36.48 
34.31 
35.19 
38.43 
40.22 
41.50 

1953 

29.40 
27.57 
26.59 
24.66 
25,52 
24.42 
23.64 
23.06 
23.06 
20.82 

Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 

Sept. 
Oct. 

38.09 

Note: (®) Free suspended March 31, 1951, and resumed op 
July 1, 1952. 
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Automotive Pneumatic Casings Automobile Production in U. 5. 

(Thousands of Units) (Civilian Production Only) 

Passenger sis ; 

Year Cars Trucks Total 

332,263 r A 

»420,432 

7 Shipments 
Original Re- Inventory P Passenger 
Eauip- _place- End of Year Cars Trucks Total Cars 

ment ment Export Total Period 1940 3,692,328 721,637 “a ete ; 

4951 (total) .... 32,153 44,612 1,677 78,442 1941 3,744,500 3, 4,619.65! nh sine ¢ aes ton © 
Passenger Car. 26,729 34.226 723 61,678 1942 220,814 NW ee 1062 rer 11445496 
Truck and Bus 5,424 10,386 954 16,764 Hr ; -301 301 199 -558'807 1.038.045 

1952 (total) .... 29,484 54,342 1,520 85,346 1945 83,792 '920,186 1,245,018 
Passenger Car. 24,106 45,458 741 70,305 1946 2.148.699 816,109 1,100,417 6 
Truck and Bus 5,378 8.884 779 =—-:15,041 1947 3,558,178 ,113,344 1,097,006 7, 

1953 (total) .... 37,949 55,124 1,543 94,617 1948 3,909,270 257,812 Rr 
Passenger Car. 33,106 45,798 809 79,713 1949 5,108,841 ,591,243 1,134,853: 

Truck and Bus 4,843 9,326 734 14,904 

1954 (total) .... 33,333 55,155 1,753 90,241 
Passenger Car. 29,741 47,044 928 77,713 76,794 
Truck and Bus 3,591 8,111 826 12,528 12,347 

1955 (total) .... 47,374 59,246 1,879 108,499 112,178 
Passenger Car. 42,574 50,189 966 93,730 97,223 
Truck and Bus 4,800 9,057 912 14,769 14,955 

1956 (total) .. 35,422 1,757 99,325 100,406 
Passenger Car. 875 85,000 85,546 ‘ 
Truck and Bus 883 14,325 14,859 3,378 

421,355 1957 (total) 1,733 103,649 106,940 250,536 Jan. 76,712 5,268 791,980 July ere 
Passenger Car. 889 90,217 93,542 210,146 Feb. 579 125,938 782,517 Aug. 324,020 
Truck and Bus 846 13,432 13,398 40,384 Mar. 659,730 131,16! et. Se 

1958 (total) 1,348 92 96,563 20,939 114,590 702, 27,67 

Passenger Car. 717 83,636 17,778 
Truck and Bus 3, 631 3,232 12,927 3,161 

1959 (total) .. 34,163 " 1,430 112,405 117,875 26,933 : 
Passenger Car.. 29,746 7 736 97.329 102 637 23.57 Source: Automobile Manufacturers Association. — s 
Truck and Bus 7 10,015 644 15076 15238 3.35 Note: Figures are based on factory sales, Revisions are made from time 

: a - eae ray to time in these figures and the latest issue should be consulted for accuracy. 

‘on 

ono “wu 

ere 

Ne. —Doo 

AAW 

oe —_ 5,495 $48,524 114,687 
Feb. 60,147 

79,573 
yey 94,993 

53,968 

72,669 

a 

PHAMn eo 

a an 

AO NMS NNWS NwWw 

Wn UA s & bo 

Con 

sa 

am 

om > Pan co NYVN UA ¢ 

1960: 

Jan. (total I 323 5 32 5 ; Passenger Car. 1 10°030 256 Automotive Inner Tubes 
Truck and Bus 1 826 45 2 3, a2 

Feb. (total) ..... 3 36 77 ; 473 (Thousands of Units) 
Passenger Car 3.569 § 2 9 97° ) 

j , ieee : nee . my r —_———Shipments Truck and Bus 7% 5 275 3,502 Original Re- ? Inventory 
Mar. (total) ace 3,753 5,82 5) 9.737 7.921 Equip- place- Produc- End of 

Passenger Car . 9,33. 5,15 : 578 7 ‘ ment ment Export Total tion Period 

Truck and Bus 7 7 153 777 26.833 40,548 1,119 70,033 9,641 
Apr, (total) .. 3,58 7,348 g 11.1 517 7 401 31,521 31,450 887 65,114 10,657 

Passenger Car 3,200 558 9872 9 "51> M 42,671 811 ’ 80,179 es 92 soo8 87 ’ 3, 94 Truck and Bus "385 7 243 «1,352 3, S1 32,15 ct Hey 12:036 
oe oe 3,724 30 13 1.779 26,9 ; '378 :907 . 11,874 

> tte def Ba g++ Pp, - 02 3999 sane : 945 ° . 9,519 
oa ee 764 , 3 3,98 . 3 1,001 : 6,833 

Tune (total 344 892 4 11,515 892 f 32.35 1,040 5 ¥ 6,109 
Passenger I 3.098 7,105 04 10,297 55° 22271 37 3. 35, 1,076 s 80,077 
Truck and Bus 35 7 218 me? 4.08 2. 37,872 41,420 x 8,602 

July (total 3 15 113 6.1 3,624 41,522 8 46,037 105 10,536 
Passer ger Car 

Truck and B 

P issenger 

lruck 

Passenger I 34 5.366 5 

Truck ar Jus 17 93 é 

Source: The Rubber Manufacturers Association, Source: The Rubber Manufacturers Association, Inc. 

Vinyl and Vinyl Copolymer Resins—Sales 
(Thousands of Pouwnds—Resin Content) 

Polyvinyl Chloride and Copolymer Resins 

Molding & Textile & Pa- Protective All Other 
Sheeting Extrusion per Treating Flooring Coatings Uses Adhesives 

~All Other Vinyl Resins—, 

Grand 
Total 

55,598 206,726 62,931 65,384 28,522 71,859 36, 720,799 
56,344 216,517 66,392 81,357 A a 748,370 
67.594 214.701 63,050 113,583 30 52.994 75 801,.2n@ 
125,639 304,711 64,703 151,840 1,074,945 

86,194 

91,248 
108,390 

10,244 21,253 
10,382 24,234 
10,294 25,663 
10,816 22,835 
11,623 24,221 
12,074 23,683 
9,805 18,414 
9,971 26,087 
11,095 25,116 

11,109 25,490 

NOwerRwoN”O 

Pa ht tk ek et teh pe yew rot & Who MuaNweuunnniun ee ee oe 

Source: Chemical Division, U. S. Tariff Commission. 
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Various Compounding Materials 
Consumed by the Rubber Industry 

1952 19 954 19 

Short tons 
J of total 

Barite (Barytes): 
Short tons 

% of total 
Short tons 

Carbon Black 
N t total 

Clay, Kaolin 
Short tons 
% of total 

Clay, Fire & Stoneware 
She 3 rt tons 

tons 

total 

Lithopone 

Short tons 
% of total 

Mica, Ground 
Short tons 

! tota 

Source: U. S. Bureau of Mines. 
Notes: i 

(b) Includes prophyllite and ground soapstone. 
cipitated antimony sulfide as in previous years, 
Estimated. 

(d) 

(a) Solid and semi-solid products of less than 200 penetration 
(c) Does not include pre 

Negligible. (e) 

Reclaimed Rubber 

(Including Natural and Synthetic) 

(All Quantities in Long Tons) 

-———Consumption 
Year 

1941 
1942 
1943 
1944 

1945 
1946 

1947 
1948 

1949 

1950 
1951 

1952 
1953 
1954 
1955 
1956 

1957 
1958 
1959 

1959: 
Oct. 
Nov. 
Dec, 

1960: 

Jan 
Feb. 
Mar, 
Apr. 
May 
June 
July 
Aug. 
Sept. 

Oct. 

Source: 
Notes: 

New Supply 

U. S. Department of Commerce 
(1) These figures are revised 

Tons % to Crude * 

251,231 
254,820) 
291,082 
251,083 
241,036 
275,410 
288,395 
261,113 
226.679 
303.733 
346.121 
280.002 
285.050 
249.049 
312,781 
270,547 
267.352 
248.156 

286, 

3,269 

Exports 

13.851 
30,405 
15,678 
11,800 

13,413 

14,461 
14,556 
11,428 
10.637 
11,740 
14.722 

11,180 

11,597 
10,232 
3.988 

3.832 
3 
1 

1 

Aw 

021 
262 PWPWHOO-NKSMSLAHAOWMO AL 

> ON DEN WIVA in & WN WAD iy 
It OMMMNNMLIN ND www 

1 
1 
1 
1 
1 

from time to time 

Stocks On 

Hand at Fnd 
f Period 

41,750 
42,532 
46.201 
43,832 
28,155 
33,666 
35,943 
32.03u 
28.263 
35.708 
45.082 
30.664 
32.319 
30,746 
31.498 

34.969 

and the latest 

Cotton, Rayon and Nylon Tire Fabrics 

(In Thousands of Pounds) 

1958: 
Jan.-Mar, 
Apr.-June 
July-Sept. 
Oct.-Deec, 

Total 

1959 
Jan.-Mar. 
Apr.-June 
July-Sept, 
Oct.- Dec. 

Rayon 
Tire 
Cord 
Woven 

56,522 

Production——__— 
Cotton 

and Chafer 
Nylon = Fabrics 
Cord & (all 
Fabric*® _ fibers) 

7,367 
6.020 
6,467 
8.466 

8,320 

163 
7,699 

,318 

Total 
Tire 
Cord 
and 

Fabric 

92,924 
80,533 
91,984 

107,532 
372,973 

122,661 
116.965 

119,748 

7-——Stocks*"—— 
Cotton 

Rayon 
Cord 
and 

Fabric 

33.913 
26,327 
26,428 
25, 

112, 

14,025 
16.811 

14,040 

(*) Includes available issue should be consulted for the most accurate data 
(¢) In- natural and synthetic rubber. (°) Includes 893 tons of imports 

cludes 67 tons of imports, (4) Includes 21 tons of imports. 

726 

lotal 

Source: Bureau of the Census, U. S. Department of Commerce. 
Notes: (a) Combined to avoid disclosing figures for individual companies 

(b) At end of period. 

Gasoline Consumption 
(In Thousands of Barrels of 42 Gallons) 

1958 

107,281 

Nov. 
Dec, 

Total 1.2 

Source: Bureau of Mines 

U. S. Gross Imports of Balata, 
Jelutong, Gutta-Percha, ete. 

(All Quantities in Long Tons) 

-—Gutta Perena— 

& Other Guttas 
fons Value 

——— Balata——_, ——Jelutong —— 
Tons Value alue 

1,391 814.554 834,978 197 189,021 
2.117 1,589,885 : .515.162 541 
— 383 

9 282 
1,619 
949 

235 
417 

1,022 284 
290 

1958 

1959 

1960: 

Jan, 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 

75 

108 

207 
960 589 

Source: U. S. Department of Commerce. 

Gaps in Your Technical Library? 

Contact the Book Department 

RUBBER AGE 

101 West 31st St., New York 1, N. Y. 
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Quick answers to everyday problems on 

the major synthetic rubbers 

SYNTHETIC RUBBER TECHNOLOGY 
By W. S. Penn, B. Sc. 

52x82 in. 326 pp. $8.50 

Here, in Volume I of a two-volume series, is the first practical 

textbook devoted to the compounding and processing of the major 

synthetic rubbers . . . major from the standpoint that they are 

standard polymers whose techniques, although they will obviously 

Pn Sa er Sanaa change, will change more slowly than other synthetic rubbers not 
covered in the first volume. The newer materials will be covered 

General Laboratory and Factory in Volume II. 
Practice 

Elastomers covered in the current work include SBR, butyl rubber, 

Choice of Polymer neoprene, nitrile rubber, silicone rubber, Thiokol and high styrene 
Compounding and Processing resins. Modern and practical compounding techniques are given. 

of SBR \ Actual results are shown in the form of tables rather than the 

stylized results usually given in curves. Illustrations are not in- 

a ee cluded since the book is not an elementary exposition of com- 
pounding and processing methods. 

Compounding and Processing 

of High Styrene Copolymers The author, Dr. Penn, is a graduate of London University and has 
; ' ; spent all his working life in the rubber industry. He has specialized 

Compounding and Processing of ; : i : o ; 
Butyl Rubber in synthetic rubbers, with many years experience in all branches 

of the industry. At present, he is Manager of the Synthetic Rubber 

Butyl Rubber in Tires, Cables and Plastics Division of Richard Klinger, Ltd., of England. 
and Other Products = < 

This book is a joint publication of Maclaren & Sons, Ltd., of 

London, England, and the Palmerton Publishing Co., Inc., of New 

Processing of Nitrile Rubbers York. Volume II, covering the newer synthetic rubbers, will be 

available within the next several months. 

Compounding of Neoprene 

Fabrication of Silicone Rubber 
Products 

Processing, Properties and Ap- 

plications of Thiokol Palmerton Publishing Co., Inc. 

101 West 31st St., New York 1, N. Y. 

Applications of High Styrene 
Copolymers Please send me copy (copies) of SYNTHETIC RUBBER TECHNOLOGY 

at $8.50 each. 

Special Properties of Nitrile : : 
PRubbers pe Their Uses : [] Remittance Enclosed Bill Me Later 

Nomenclature of Various Name 
Polymers 

Compounding of Special Address 
Neoprenes 

City & Zone 

RUBBER AGE, JANUARY, 1961 



r-— CLASSIFIED WANT ADS —,, 
RATES: Heading on separate line, $2.50 in light face; $3.00 in bold face. 

All Classifications (except Positions Wanted) Advertisements in borders: Available in display units (multiples of 
25c per word in light face psn ome $9.00 vs page) at display rates. 
30c per word in bold face type—Minimum, $9.00 All Classified Advertising must be paid in advance except for adver- 

Positions Wanted: (Light face type only) tisers on contract. Send check with copy. 
$1.00 for 20 words or less: extra words, 10c each Replies to keyed advertisements will be forwarded via ordinary mail 

When Box Number is used, add 5 words to word count to advertiser without charge. 

Address all replies to Box Numbers care of RUBBER AGE, 101 West 31st St., New York 1, N. Y. py) 

[= —S.-_ eLhaS>=__—__OOOSS=_—_OOS_|_ Oa SSS eS e—SSS eS eS eS SSS) 

Copy for February 1961, issue must be received by Wednesday, January 25 

POSITIONS WANTED CHEMISTS — CHEMICAL ENGINEERS 

ADMINISTRATIVE — TECHNICAL 
PLANT MANAGER desires relocation. ‘Offer mechanical ensincering baci Our a Confidential Service 
ground and twenty years experience with all operations for p inte on molding es your investigation in! 

Geleee uugeca tek naeeiein te oe TOP CHEMICAL POSITIONS AT ALL LEVELS. 
ak Gus centeeh, SA aa ceniameet design predek Sercioeet hens Call, write, or wire: —T. P. WHITE (Consultant) 

lay-out, Address Box R-625-P, Russer Act DRAKE PERSONNEL, INC. 
RUBBER CHEMIST, with administrative experience in production, labo 29 East Madison Building, Chicago 2, Il. 
tory, — Ore Ne e: purchasing and lical s lin S ar iterest ; y ‘enunioy FInancial 6-8700 
ment elds ir ude n ed good } ? ? ies aoe petal 4 

Address Box R-627 SS molded good ape a ; - 
t and 

EXECUTIVE TECHNICAL SALES OFFICE 

TECHNICAL MAN _ for transpa EMPLOYMENT SERVICE 
set-up. Address Box R-614-H, Rupper Act specialist for the “Rubber Industry” 

PRAC tae AL RI "BBE R CHE MIST for quality control roductior HAROLD NELSON 600 FirRsST NATIONAL TOWER 

upervis nolded rubber p Medium size nt locat "hila PHONE: FRANKLIN 6-6861 AKRON 8, OHIO 
lelphia area livede Box R613 H, Rvs g ; a & 

ee ee ee es, 2 nine sarin Classified Advertising in 
RTELL COMPANY, Kankakee, II 

RUBBER AGE 
SENIOR RESEARCH CHEMISTS Brings Results! 

Challenging openings on San Francisco peninsula. 

Degree in chemistry or chemical engineering. XQ 

Five to ten years experience in rubber compounding = 
and production. 

Record of development in precision molded rubber products. 

i cen PROBLEMS? \ Liberal benefits. 

Advantages of small division with security and financial 
stability of large corporation. 

Replies confidential. 

Send resume. 

Address Box R-569-W, RUBBER AGE. 

PERSONNEL CONSULTANT) 
specialized in rubber & component materials : e Smoother rubber flow 
Production—Sales—Chemists—Engineers Try Amazing ... New through the mold 
—Technical Representatives—Marketing— ‘6 ” ce 
Product Development—Process Supervisors RELEASE-KOTE CC e Non-irritating 

Discuss your problems with 
Clem D, Easly, Special Consultant 

CADILLAC ASSOCIATES, INC. 
29 E. Madison Bidg., Chicago 2, Ill., Fl 6-9400 

to eyes 

e@ Eliminates “not fills” 
and costly rejects 

Put an end to sticky mold 
release problems for good! 

Call, write or wire—in confidence ~ 

{HNNUINEUITELUI HMAINNUUTLUNNLNOILITLLULLLLLLUL Hitt Enthusiastic Release-Kote "CC" users report really » big 

savings in labor and material costs plus increased produc- 

REMEMBER to show the box number on the envelope when tion! You save two ways because Release Kote costs far 

less than silicone parting agents, yet goes 50% farther. 
writing to classified advertisers—that's the only way we Parts free mold instantly with little effort. Ends need for 

extra mold plugging. Imparts eye-appealing sheen to fin- 

can identify the advertisers to whom you are writing. ished product. Available now in industrial quantities. 

Address your letters to— 

Box Number (show number) 

c/o RUBBER AGE Chemical Division 
101 West 3lst Street INDUSTRIES, | 
New York 1, N. Y. GRISCER IND! STRIES, | 

AIVOUUAUVLUNUCURGOAOAACENEU TEAGUE AUT HLUAAULULUUGULLUULLUU 

Trial Gallon $8.00. — Money Back Guarantee 

728 RUBBER AGE, JANUARY, 196! 



BUSINESS OPPORTUNITIES 

a aos 
Want to manufacture inflatable balloon retention and other types 
of latex catheters? Excellent recent patent. Personal instruction 
in every detail of manufacture. Sufficient equipment for a start. 
All stainless steel—circulating tank—thousand forms—fasteners 
—fixtures. Dip machine, drying cabinets, etc. 

Address Box R-626-B, RUBBER AGE 
SSCHSSHSSSSSSSTSSSSSSSSHSSSSSSSSSSSHOSSSSSTHOSSSSSSSSSSSSSSSSSESEOS 

FOR S$ AL. E 
Rubber Eraser art, Completely set uy eady for productiot 
propositior fered. Addrss Box Ro 24-B, RuBBER Ac t 

Master Batching 
Mixing of all kinds 

BESTREAD PRODUCTS CO. STOUGHTON, MASS. 

a Ole) Seth yse] Wl di ic 
Meticulous supervision * Close laboratory control 

Excellent 

Precise compounding * Uniform quality 

Facilities for every requirement 

PELMOR LABORATORIES, Inc. 
NEWTOWN, PENNSYLVANIA 

WoOrth 8-3334 

To Your Specification 

K. B. C. INDUSTRIES, INC. NEW HAVEN, CONN. 
881 State St. Tel: State 7-5662 

Otto J. Lang, General Manager 

CORK 
GRANULATED TO SPECIFICATIONS 

MARYLAND CORK COMPANY, INC. 
414 Meyerhoff Budg Charles & Saratoga Sts 

Baltimore |, Maryland 

SOUTH FLORIDA TEST SERVICE, INC. 
(Established 1931) 

Corrosion, weathering and sunlight tests. Four locations in Southern Florida 
tor inland, salt atmospheric, tidewater and total immersion exposure tests 

4201 N. W. 7th St., Miami 44, Florida 

'PELMOR 
LABORATORY FACILITIES 

Formulation 
e 

Processing RESEARCH ... DEVELOPMENT 

TESTING KNOW-HOW TO 

weigh EVERY REQUIREMENT! ¢ i 
o Lab planning, 

and methods 
= 

Development 

projects. 

@ organization. 

PELMOR LABORATORIES, Inc. . 
NEWTOWN, PENNSYLVANIA 

WOrth 8-3334 

Molds design 

Engineering, Consulting 

services, 

RUBBER AGE, JANUARY, 1961 

| FDR PEQUANOC 

CUSTOM COMPOUNDS 
CALL ——~_ 

AMERICAN HARD RUBBER 
All the know-how of the former 
Pequanoc Rubber Company 
plus one hundred and eight years 
of rubber processing experience 
behind American Hard Rubber 
Company. 

¢ Expert compounding and 
milling of all grades of 
soft and hard rubber 

Top technigal assistance 

High quality, uniform, 
controlled mixing. 

AMERICAN HARD RUBBER COMPANY 
Sales Division: Ace Road, B re .N J 

oe Terminal 8- 1006 
Plants: Tallapoosa, Ga Butler, N.J 

meetin — 

a 

BANBURY 
a? MIXERS 

One for for YO our Custom 

light colored Rubber and ia Pla stl cs 

= MIXING— 
Don't make unnecessary capitc! investments in expensive mix- 
ing machinery - use BURTON as your custom-mixing department, 

stock 

Our laboratory is supervised by a chemical engineer, fully 

experienced in rubber compounding. 

Select from our inventory of 250 rubber, pigment and chemical 

ingredients, or supply your own raw materials. Customer for- 

mulations held in strictest confidence, of course. 

Rush service and delivery generally available on short notice. 

“MIKE THE MIXER” is the symbol of Quality 

Custom Compounding and mixing. 

For technical consulatation at no obligation, 
attach this ad to your letterhead and mail to: 

BURTON 
aU olel-iaml aig eletst-t-tlale Ml Lalo! 

ie 
2, 
Be REG. 

PEND. Mi 

30 Miles 

Northeast 

Tall ek ated faue % rt 
CUTIE I \ 

TE 



Custom Teilored ‘to your Neodl... 
ADD STRENGTH, COLOR, SALES APPEAL 

‘NATURAL OR SYNTHETIC 

Every day product designers, industrial finish and 
material engineers are finding new, profitable 
uses for Cellusuede Flock — industry's most versa- 
tile product coating. With the-e cotton, rayon or 
acetate fibers, you can add new beauty, color, 
and sales appeal to your product, provide a 
durable protective finish, silence noises, or dampen 
vibration. Best of all, the soft velvet-like Cellusuede 
finish is easy to apply to wood, metal, plastic, 
fabrics, leather, cardboard, or paper surfaces, 
either on a modified or production line basis. It's 
inexpensive, more durable than fabric, and readily 
available in a wide range of textures and 
beautiful colors. Investigate today the profit pos- 
sibility of using Cellusuede for your product. 

Textiles 

FREE BULLETIN—SAMPLES, TECHNICAL SERVICE ® 
Write for 12-page bulletin illustrating profitable uses 
ond applications. For help with a specific job, Cellu- 

suede’s technical service and unexcelled facilities are 
available for producing samples to meet your needs. 

CELLUSUEDE PRODUCTS, INC. 
Producers of Natural and Synthetic Flock 

524 N. MADISON STREET @ ROCKFORD, ILL. 

THE INDUSTRY STANDARD 

B. F. GOODRICH- 

FLEXOMETER 
The most modern machine 
for HYSTERESIS TESTS on 
rubber and rubber-fabric 
combinations. It may be 
used to study the effects on 
heat generation of the time 
of cure, the magnitude of 
the applied load, changes 
in pigmentation, and varia- 

tions caused by anisotropy 
in rubber compounds. Struc- 
tural changes such as soft- 
ening or stiffening may be 
followed during the period 
of fixture. 

Send for literature and prices. 

Exclusive Manufacturers 

FERRY MACHINE CO., KENT, OHIO 
Export Sales Through Columbian-Carbon, Int'l, N. Y. 

i THE ORIGINAL... 

Shore 

DUROMETER 

QUADRANT 
| DIAL — 

for fast, 

Also Available in: 

ROUND DIAL — MAXIMUM READING — 
for measuring cold flow or creep. 

due to variable pressures in manual application 

Standard spring block and carrying case. 

accurate reading. 

ROUND DIAL — CONSTANT LOAD — (with dead weight 
attachment) to eliminate variations in readings 

The Shore Durometer is available in various models for testing the 
entire range of rubber hardness and is furnished complete with 

Write for FREE Descriptive Literature 

INSTRUMENT & MFG. CO., INC. 
90-35D Van Wyck Expressway, Jamaica 35, N.Y. 

Manufacturers of the Scleroscope,”’ for testing the hardness of metals. 

WIAA. 

Choose MOLD LUBRICANTS with Care 

for precision work ¢ for quality * for clean release 

We have over 25 varieties of Mold Lubricants, Silicone Oils, 
Emulsions, Polyethylene Emulsions, and non-Silicones, which are 
being used by rubber and plastic manufacturers throughout the 
world 

All Samples Now Packed In Pressure Pak Cans 
For Your Convenience In Testing. 

BLACK CELLULOSE FLOCK FOR SALE 

For Complete Technical Data & Prices 

Write or Phone: 

STONER'S INK CO. 
Cr Pennsylvania : _STerling 6-2745 

. 

Tas Tas Tas Tas 
AI 

SINCE 1880 RUBStK GOGDsS 

e@ DRESS SHIELDS RUBBER APRONS 
DRESS SHIELD LININGS STOCKINET SHEETS 
BABY PANTS RUBBER SHEETS 
BABY BIBS & APRONS RAINCAPES & COATS 
SANITARY WEAR RUBBER SPECIALTIES 
RUBBERIZED SHEETING VINYL PLASTIC SHEETING 

RUBBER DAM & BANDAGES — SHEET GUM 

RAND RUBBER CO BROOKLYN, WN Y. U. $ 

Consult the new 

RUBBER RED BOOK 

Now Off Press 

RUBBER AGE, JANUARY, 1961 



BACK COPIES FOR SALE 

} TES HNOL OG Y. Complete run for sale. Years 
September 1960 loose Com 
Essex Street, Dover, N. J., 

RUBBER (¢ CHE 

1928-195 in ssues 1 to 
plete s fror . or a eat 

(Foxcroft ; 

mina & 
I 

FOR SALE 
14M3, suitabl 

RUBBER AGE 
OAKES 

dition \ 

MIXE 

FOR SALE 
pneumatic accumulator, 

Address Box R-623-S, R 

” 

FOR SALE 
100 HP, 
200 zg ja ted mixers, 

drives, power screw — 

jacket¢ Prices lower thar 
details. Perry, 1409 “Ne wrth 6th St., 

| 

Baker-Perkins 415-UUMM, 100 gal. dispersion mixe r, | 

ssion cover, jacketed, cored blades. 43—Baker-Perkins #17, | 
sigma or duplex blades, individual 30 HP motors, | 

Baker-Perkins 100 gal., 150 gal., sigma 

before—-Phone or collect for | 

| 
22, Pa. 

_— les, 

ever wire 

Phila. 

2” Allen Extruder, 20 x 22 x 60” Mill, | 

Mill, 36” Mill, 42” Mill, 30” Refiner, | 

Mill BREWSTER RuBBER MACHINERY 
Franklin 6-2911 

FOR SALE ’ Royal Extruder, 
6—24” x 2 14” Ram Presses, 30” 

500 Ton Press 6’ x 6’, 6 x 12” Lab 
Co., 349 E change St., Akron 4, Ohio 

1—40" x 48"—All Steel Hydraulic Press, 20" diameter ram, 30" 
stroke, 5 opening, rated to 5000# line pressure, 6" diameter 
posts, 7 ft. overall daylight, 6 brand new 40''x48"'x3" steel 
steam platens, fully guided bolster, fully rebuilt and guar- 
anteed, immediate delivery. 

RELIABLE RUBBER & PLASTIC MACHINERY CO., INC. 
2014 UNION TURNPIKE NORTH BERGEN. N, J. 

UN SONG ccna, 
Farrel 2 roll mill 
3 roll calender 

24” x 24” Bolling h yvdri — 
14” x 30” Farrel 2 roll 1 
6” Ri vie tuber 

CHEMICAL & PROCESS MACHINERY CORP. 
52 9th Street, Brooklyn 15, N. Y. HY 9-7220 

22” x 60” 

10” x 24” 

presses, 16” rams 

| 
y 

a i i hh hi a ha hi hi hi ha hi hi hi ha hi hi ha hi hi ha ha ha ha ha ha ha ha ha ha a a ha hi a ha hi i 

MILLS 2x22x¢ 18x20x50”, 24”, 36”, 40”, 48”, 
motor & drive 

Y = SSES—24x24”-21” n, 42x42”-24” ram, 60x60”-24” ram, other 

and driv 
” 10" & 12” 

”. motor 
ilso 8 

CALENDERS oll, 
EXTR( DER Royle” 
strainer 

BANBL RY 
x 13” an 

#00, #1, H3A, #9, MIXERS~— sizes SB, 
d 8 x 16” Reliable labx 

self contained lalx 
ratory "mills & c alenders 

* ¥2"; ratory presses 

Perkins’”—4 gal stainless 
jacketed, 

double arm 
0 gallon, with motors 10,0002 

ire offered fully rebuilt and guaranteed 

muy aa a all types of rubber machinery. 

RUBBER & PLASTIC MACHINERY CO... INC 

2014 UNION TURNPIKE NORTH BERGEN. N 

PHONE: UNION 5-1073 

INC., FLEXO SUPPLY CO.. 

RUBBER AGE, JANUARY, 196! 

MACHINERY 
are synonymous to the rubber industry 

“THAT'S EASY, 
YOU SHOULD KNOW! 

CALL ALBERT 
IN TRENTON” 

“BOSS WE ARE 
BROKEN DOWN 
AND | DON'T 
KNOW WHERE 
TO GET 
THE PART” 

21 Nottingham Way Trenton 3, New Jersey 
Phone: EXport 4-7181 

PRICED FOR QUICK SALE 

Slab Side 8 Opening Hydraulic Press 
26” Chrome Plated Ram platen, 

ratory Mills. 42”, 50” 
6” x 13” and 7” tan 

mill sizes 

0 Ton Presses manufactured by Baldwin Southwark 
and Clearing 4 lownacting ram x 66” stroke, 140” daylight 

opentit 60 ‘ 

Fe g 24” x 30” hydraulic 
HY DR. AT t 1c. "BELT PRESSES 1000 
16%” platen. 2 openings. Sixteen 12” 
15 Ton R.D. Wood 20 ft x 50” platen 

” Rubber Extruder 
ymmplete with 25 HP motor 
ete line of equipment for the 

presses. 16” diameter ram 
Ton Birmingham, 16 ft 

rams 

Three 18” rams 
Royle #2 

Span Gr 
We carry 

inder, ¢ 
a comy rubber a1 

aeegetks FINANCE 
do you nee What do you for 

JOHNSON MACHINERY COMPANY 
90 Elizabeth Avenue 
Elizabeth, New Jersey 

ELizabeth 5-2300 
In Plant Liquidations And Purchases 

WE WILI 

have What 

We Spec ialize 

We are one of the foremost specialists in 
supplying everything in used, reconditioned 

aR\AAco and new machinery for the Rubber and 
Plastics industries only. 
NEW —Laboratory mills, hydraulic presses, 

extruders, bale cutters and vulcanizers, We are interested in 
purchasing your surplus machinery or complete plant. 

AKRON RUBBER MACHINERY CO., INC. 
200 South Forge St., Akron 9, Ohio, Phone HEmiock 4-9141 

4669 Page Bivd., St. Louis 13, Mo. in concee: 

@ Proved in years of efficient service, FLEXO 
JOINTS offer the flexibility of hose — the 
strength of pipe — the ideal steam connection 
for presses, tire molds, etc. 

Four styles, for standard pipe sizes %’ 

e Write for information and prices. 
© A. ARMSTPANG, LTD. 

1400 O'Connor Dr., Toronto 13, Ont. 

Te ar 



‘HEAVY RUBBER & PLASTIC MACHINERY 
> Rebuilt 

“aa ) Installed 
-——f! ) Repaired 

Complete job done right in your plant. 
No supervision required. 30 years 
experience in servicing mills, mixers, Rebuilt Bearing... 
calenders, tubers, etc. Part of N.E.E. Service 

Metal spraying jobs welcomed. Used equipment bought and sold. 

Fee aS New England Engineering Co., Inc. 

SPECIALISTS 

IN INDUSTRIAL COOLING 
For Over 90 Years 

B ns on Request 

MAYER REFRIGERATING ENGINEERS, INC. J 

LINCOLN PARK, NEW JERSEY OXbow 4-7100 “far “N P.O. Box 465, Derby, Conn. REgent 5-6441 

we who hr 
Get Bolling’s extensive 

B U | L 'D) list of used and rebuilt 
rubber and plastic pro- 

can best cessing machinery and 

REB U i L 'D) accessories. Examples: 
NEW 18" x 48" Stewart Bolling 
mill on rugged |-piece base, 100 
h.p. gearhead motor; immediate 
delivery. 

Farrel combination lab 6'' x 12" 3-roll calendar with 6" x 12" 
mill, I-pc. base, single D. C. variable speed drive motor. 

Get new listings just released. 

PPPPLOLL LLL SE: 

REVUE GENERAL DU CAOUTCHOUC 
International Publication on Rubbers and Plastics 

12 rue Scheffer, Paris 16, France 

An international journal covering the production, manu- 
facturing and commerce of rubber and plastics. Founded 
in 1924. Texts in French, English, German, Spanish and 
italian. 
Each issue contains technical, scientific, agricultural 
and economic information and reports which are indis- 
pensable to your profession. 

Annual Subscriptions: 4,000 frs. 
Rebuilt Machinery 

” 

Stewart Bolling | 22 Phone: Michigan 1-2850 

& Company, Inc 3190 E. 65th STREET 
VES aR ER ae = CLEVELAND 27, OHIO 

Single copies: 450 frs. 
Sample Copy on Request 

PRIL PELL LL PLE LOL ODOR PRI LELP LOL LL LOR OS 

: 
: 

PLPL LP Ig 
. 
am +, 

RANDALL & STICKNEY SUBSTANTIAL SAVINGS on GOOD EQUIPMENT 

Unused F-B 14” x 30” Two 
THICKNESS GAUGES FOR RUBBER Good used 2 Roll Mills, 12” x 24” 22” x 60” 

3 Roll Calender 22 with accessories 
6 Southwark Presses, 36” x 36”, 14” Ram 
Stewart-Bolling Press 36” x 36”, 22” Ram 

THROAT DEPTHS HPM Self Cont. Presses, 7 and'25 Ton 
F-B Unused Belt Press 52” x 31 Ft 

1%" to 26 EXTRUDERS: NRM 1%”: NRM 6” Rubber Tuber 
Royle 2” Extruder; Hydraulic Strainer 15” 

FOOT TENSIONS VULCANIZERS: 6’ x 16’, 41” x 54”, 2’ x 4’, others 

supplied by Utility Rubber Stock Cutter with Conveyor _ ' 

Internal Spring ee ah a reas ag 
s Yay Mogul Mixer, 150 Gal ac ov. 75 > 

or Direct Weights Baker Perkins 5 Gal. Dispersion Mixer, 30 HP 
Banbury #9: J. H. Day 40 Gal. Pony Mixers 

hase Plan 
STANDARD FOOT DIAMETERS Inquire about the FMC Rental-Purcha 

THROAT ae Vg" to 14" 
% pi gli FIRST MACHINERY CORP. 

ae ' eta N. ¥ ST. 8-4672 MODEL Table and Roll or 209-289 TENTH ST., BROOKLYN 15, N. Y. — . 8- 

Cable "Effemcy” two Rolls 

RANGE 
Y2" or 1", also 
1 CM Metric NEW CONCEPT 

in calender and mill frame Complete facilities 
construction — frames of for rebuilding 

fabricated steel weldments — . 
lifetime guarantee — new rubber machinery. 

machines built in any size 

26" DEEP THROAT MODEL G bod! 

SEND FOR CIRCULARS to Dept. A. NEW-USED- REBUILT SHERMAN 

FRANK E. RANDALL CO., Inc. MACHINERY A MACHINERY 
248 Ash St., Waltham 54, Mass., U.S.A. eS. + ee m0. he 
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LINERETTE PAPER 
always wins perfect “ply-up” 

You’re ahead in time and money with Linerette 

separating paper to ply up frictioned stock. Spe- 

cially processed Linerette contains no oil or wax, 

prevents adhesion, preserves tack, leaves no cloth 

marks and ensures fast, clean separation. In die- 

cutting operations, clippings can be worked away 

with regular scrap; where cleanliness is essential, 

Linerette is a low-cost lining for trays and con- 

tainers. You can feed frictioned stock direct from 
calendar into Linerette and ship it that way too! 

CLIMCO 
PROCESSED LINERS AND LINERETTE INTERLEAVING PAPER 

RUBBER AGE, JANUARY 

Along with these advantages, Linerette Paper has 

versatility in size as well. It is available in any width 
up to and including 54”, in rolls of 9”, 1114”, 13” and 

15” diameters, on cores of 3” i.d. The yield is approx- 

imately six square yards to the pound. A 9” roll con- 

tains approximately 375 linear yards and a 15” 
diameter approximately 1150 linear yards. Odds 
are that you can benefit right now with Linerette. 

Ask for sample and prices today; just specify the 
width required. 

THE CLEVELAND LINER & MFG. CO. 

5508 Maurice Ave. « Cleveland 27, Ohio « U.S.A. 
Cable Address: ‘“‘BLUELINER” 

FREE BOOKLET 

Send for the complete story today 

on Climco Processing 



From Du Pont 

...a heat-resistant, non-volatile antiozonant 

for SBR and Nitrile Rubber 

OZONE TESTING OF SBR GASKET COMPOUND* 
Aged for 48 hrs. @ 100° C. 

Before Testing 

Developed specifically for use in SBR and 

Nitrile Rubber, NBC offers two advan- 

tages not found in other antiozonants: 

@ NBC is non-volatile... it gives exceiient 

protection even after extended heat 

aging. Products protected with it need 

not be stored away from light-colored 

articles. 

NBC is essentially non-staining .. . it 

can be used in black gasketing that may 

come in contact with lacquered or 

enameled surfaces. 

NBC should not be used in light-colored 

stocks as it is discoloring. In addition, 

NBC is a pro-oxidant for natural rubber 

and must not be used in compounds con- 

taining, or compounds that will come in 

contact with, natural rubber. 

For more detailed information, or samples, 

please contact your nearest Elastomer 

Chemicals Department District Office. 

E. I. du Pont de Nemours & Co. (Inc.), 

Elastomer Chemicals Department 
2 PARTS NBC sae : 

Wilmington 98, Delaware. 
* Gaskets bent over 2” mandrel and exposed to a conc. of 0.5 ppm 

of ozone for 150 hours @ 100° F. Compound available on request. 

+Substituted phenylenediamine 

RUBBER CHEMICALS 
REG. U. 5. pat. OFF 

Better Things for Better Living . . . through Chemistry 



MET 
WITH 
G-E 

SILICONE 

¢ 

COMPOUN! 
UM OR REINFORCED GUM 

You can meet nearly every important military, AMS, ASTM or industrial specification 
covering silicone rubber by using a General Electric Silicone Rubber compound, gum or 

reinforced gum. 
New reinforced gums offer greater flexibility, lower costs, higher profits. You now 

have greater versatility in compounding high-strength and low-cost stocks with the new 

General Electric reinforced silicone gums. By compounding from these and other G-E 

silicone gum you can meet customers’ specifications exactly and economically. With the 
gum approach you add more value to the product through your own operations, with 

added profits and prestige for you as a custom compounder. Add to this the savings from 
simplified inventory and ordering procedures and you'll see that it really pays to “roll 

your own” with G-E silicone gum. And every drum of G-E silicone gum is CERTIFIED 
UNIFORM, your assurance of uniform properties and handling characteristics batch 
after batch. 

A complete line of silicone rubber compounds is also available if this is your preferred 

approach. The G.E. line includes new high-strength and heat-resistant compounds de- 
signed to meet the latest specifications. 

For more information on any G-E silicone products, see your G-E Silicone Sales 

Representative or write Section HH139, Silicone Products Dept., General Electric Co., 
Waterford, New York. 

GENERAL @@ ELECTRIC 
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44th YEAR 

ae 
COVERING THE MANUFACTURE OF RUBBER AND RUBBERLIKE PLASTICS PRODUCTS 

RUBBERS OF 

ALL TYPES 

BREAK DOWN FASTER 

WITH THESE VANDERBILT PROCESSING AIDS: 

REOGEN For faster-mixing, better-processing com- 

pounds of natural rubbers or natural-stereo 

synthetic rubber blends. Neoprene, also, 

processes more easily and uniformly with 

REOGEN in the formulation. 

Three other proven performers! 

K-STAY' Produce the required results in shorter mix- 

BONDOGEN ing cycles for compounds of SBR, nitrile and 

PLASTOGEN Buty] rubbers. 

R.T. Vanderbilt Co., Inc. 
230 PARK AVENUE + NEW YORK 17 


