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ANNUAL MEETING OF THE MEWBERS OF THE
LEAD INDUSTRINS ASSOCTATICH
May 2-3, 1961

Chicago, Nlinois

The annunl meeting of the members of the Lead Industries Assocla~
tion vas held on Tuesdsy and Wednesday, May 2-3, 1061, at the Drake Hotel,

Chicago, Illinols,

Mecbers Present

¥ax Adler
Williaa R. Black
C. X. Conard
Vincent E. Dorman
A. E, lee, Jr.
John J. Lemnon
David T. Steele
Jean Vuillequez
R, D. Bradfcrd
K. H. Brownell
A. J. Puillipe
Simon J. Strauss
Carl A. Underhill
Carl A. Underhill, Jr.
H. L. Young
Richard A. Young
Frank Hurless
Roland J. Lapee
Zerbert M. Weed
Frank P. Zarion
Julisa S. Bers
Frank Green

Re J. Bopkins
tto F. Bauer

H. W. Balton
Johin Rathjen

d. G. Hiscock
A. Y. Bethune
Roger H. Cutting
H. E. Elmore
Sidncy R. Gill
W. G. Hewvitt
George A. Larson
Harold E. Lee

Ce E+ Schvad

Repre sent 1_35

Allied Scelting Carp.
Anerican Metal Clirmax, Inc.
do .
do
do
20
do
do
Anerican Spelting & Refinlng Co.
do
do
do
American Zinc, Lead & Soelting Co.
do
do
do
The Anaconda Co.
do
do
The G. A. Avril Co.
Bers & Co., Ince
Broken Hil1l Associated Snelters Pty., Ltd.
do
{C. Tenrant, Sons & Co. of N.Y., Agents)
do :
do
(Consolidated Zine Corp. Ltd.)
The Punker Hill Co.
do
4o
a0
do
do
do
do
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I, L. Barker Cerro Corp.
Ivor Thompson do ’
He Ts Farg Consolidated Mining & Omelting Co. of Cannda, [td.
E. H. Gaulschi do
R. Hendricks do
A. E., Turnbull do
C. B. Andersca Delco-Remy Div., General Motors Corp.
5, F. Mlller do
C. E. Bassett Dixie Lead Co.
D. R. Carter The Eagle-Picher Co.
Jchn B. Wade do
K. W. Green The Electric Storage Battery Co.
E. R. Anderson Ethyl Corp.
J. A. Costello do
Harvey D. Ferer Aaron Ferer & Sons Co.
Richard J. Propst do

Re A. Gardiner, Jr.
Willard F. Haas
Peter Murphy

Y. P. Wilke, III
George He. Eddleman
Ralph W. Johnson

Zmett A. Tommey
William J, Welch
%illinz A. Onkzey
Js Je¢ Sharkey
Francis Caperon
Rshert F. Doelling
Chnrles D. Benderson
william F. Hoffmann
Charles R. Ince
¥, T. Isbell
Carleton C. Long
Donold K. Lourie
Je. W. Cherman
John G. Wehn

Je Iche

John N. Palper

L. A. Creglow
Occar A. Glaecser
Daniel J. Herts

G, Howard Le Fevre
C. Go Rice

F. C. Omyers

F. L. Waroer
Howard Novasel
Reubhen Viener
Robert M. Quencll

Gaxrdiner Metal Co.
Hrrmond Leed Products, Inc.
do
do
Inperial Type Metal Co.
Mac Gregor Lead Co.
Furdock lead Co.
hatiooal Lead Co.
do
do
Olin Mzthieson Chemical Corp.
do
St. Joserh lead Co,.
do
do
do
do
do
do
do
do
do
Societe Finiere ct letallurgique de Penarroya
{Internaticnal Sclling Corp., Agents)
United States Omelting Refining and Mining Co,
do
do
do
do
" do
do
Victory white Mctal Co.
yrman Viener & Sons
Western Lead Products Co.
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Alpha Metals, Inc.
Hecda Mining Co.
Fotalead Products Corp.
Tewsont Mining Corp.

He J. Allemang

C. H. Allen
Rickard J. Bauer
Berman Becker-Fluegel
Karl Bennung
Fhilip R. Blanc
T. E. Brown
Donald A. Carroll
Dave Chapownn

B. F. Dolan
Bernie Durham

Je 0. Edwards
Gordon Eubanks
Ernst L. Frank
Arthur J. Gervals
Re E. Giuliant
Vertin Glendny
Paul Guterman
fred M, Hall

Paul Y. HEiggins
Vebster Hodge

¥. D. Hook
Frederick R. Jeffrey
Lindsay F. Johnson
Lloyd 7. Johnscen
Je J. Felleher

T. J. lLa Bounty
Paul Iinz

M. Mciullan

Dick Miller

« Jo R, 0O'Ccrnell, Jr.

He P, Csterman
John W, Patterson
Ae Jo Payne

E. C. Quinn
Charles W. Reene

A. A. Gchart
Vaurice D. Schwartz
Dick Seligmann

A. GCepulchre
¥orton M. Shapiro
Je A. Singraster
Janes Southvorth
Janes V. Stafford
Georyge Strong

Re Lewis Stubbs
Fortimer J. Sullivan

Aeprescated by Proxy

o3 ray 2-3, 1961

Pend Creftle Mines & Metals Co.
Revere Copper and Yrass, Inc.
The River Oreiting & Refining Co.
Shattuck Dena Mining Corxp.
Sunshine Mining Co.

Guests

Eureka-Willia=s Co,

Vitolic Battery Co., Inc,

Renning Pros. & Cmith, Inc.

¥. R. Cracz &% Co.

Chemical Coatings & Engineering Co.

Indussa Corp.

Eercules Powdler Co.

Donald Carroll Fetals, Inc.

Dave Chapmen, Ince

E-2~Go Car Corp.

Mearl Corp.

Canadfan Dept. of Mines & Technical Surveys
Clevite Electromic Ccrponcnts Division
Philipp BRros. Cre Corp.

Internaticnal ¥Vincrals ond Metals Corp.
Hydirooetals, Inc.

Clintan Ingines Corp.

Metal Traders, Inc.

Cordo Chemical Corp.

0. S. Tyson % Co., Inc. .
Battelle Memorinl Institute 3
W. R. Grace % Co. |
Fatiopal Zinc Co., Inc. i
The New Jercey Zine Co.

Illinois Zinc Co.

Hercules Pewder Co.

Mearl Corp.

Primary Metal % Mineral Corp.

Clevelend Flectric Vehicle Co.

Cportszen's Service Burcau

M Metal & Mineral Markets

Brunson Instruments, Inc.

Dept. of Mines & Technical Surveys, Ottawva
Electrolytic Zinc Co. of Australasia, Ltd. 1
Chrysler Corp.

Portland Cencent Assoclatiom

Philipp Bros. Ore Corp.

Pacific Cmelting Co.

Branson Instruzmcnts

KV Kempensche Zinkad e

B. Chapiro & Co., Ince.

Singmaster & Breyer, Inc.

Union Cardide Consumer Prod.
fzerican Mctal Farket

E. I. du Pont de Kenours & Co.

Lead Development Ascsociation, Londoa 3
Internationnl Kinerals and Vetals Corp. =
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W. E. Taylor British Fmbassy

Jares H., Thonas "Hucleonics”

walter S. Thonas Cleveland Electric Vehicle Co.

Takenor{ Tomita Miteul Mining & Swelting Co.

Gecrge L. Vincent "Ceramic Industry”

Brian Wilscn "Steel”

Clark L., Wilson Emergency lead-Zine Coomittee

J. Zirmercan Miles Metal Corp.

Government Representatives

Earl T. Hayes Ue. S. Dept. of Intericr, Bureau of Mipes

V. W. Hoptom U, S. Dept. of Interior

H. G. Iverson U. S. Dept. of Interior, Bureau of Mipes

Donald E. Moulds U. S. Dept. of Interior

Janes A, Rowland U, S. Dept. of Interior, Bureau of Minpes

Harold Schroeder U. S. Dept. of Interior, Bureau of Mines

Donald Shan U. S. Dept, of Commerce, Bureau of Foreign Cammerce

Lead Tndustries Association Staff

Robert L. Ziegfeld, Secretary-Treasurer
Devid M. Boreina

Pruce Fader

Edwin Ds Martin

Jerome Fo Smith

S14 Y. Turner

Hocer S. Yetman

Expanded Recearch Program--LIA-AZI

Schrede F. Radtke, Director
A. R. Cooit

Samel E. Eck

Louls Xettler

The minutes of the previous meeting of April 6-7, 1960 were circu-
lated to members after that meeting and no changes or corrections were
received,

The president welcomed the participants at the meeting and made
three suggestions:

1. Everyone agrecs that the lend and zinc producers should
use thelr own products as far as possible. KHe wondered vhether
each company had done cnough to meXe their plants avare of the
need to foster this practice. This he thought wvas particularly
important {n oultf-plant and product companies.

YW meare e
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2. He urged cach ¢cepany with a long lived interest in zinc
and lead to do rmore applications engincering, more product selling.
He thought there was a crying need for the type of marketing
practiced by competitors like alumimm and plastics and that each
company should supplecent the work of LIA and AZI--work is comple-
mentary to the Fxpanded Recearch Program of each associatiom.

3. He asked for more ideas on rescarch. He sald initially
plenty of idens were available because 50 little had been done
but that now moe fresh ideus were required to continue the
prograa. He suggested that each coupany might set up its own
method of collecting idcas from its organization.

REPORT OF HOQMINATING COMMITTEE FOR DIRECTORS

Mr. Harvey Ferer, pecober of the Naainating Coomittee for Board of
Directors, reported for his Coemittee, composed, in addition to himself,
of Vessrs. W. B, Clancy, Chairman, J. J. Forst, L. J. Randall and R. J.
Searls, and placed in nominatlon the following slate:

Julian Bers
R. D. Bradford

Bers & Company, Ine.
Federated Metals Division, Anerican Smelting and
Refining Company

D. R. Carter The Eegle-Picher Compeny
J. A. Costello Ethyl Corporation

W. H. H. Cranmer Kev Park Mining Company
H. L. Day Doy Mines, Inc.

Andrew Fletcher
K. W, Green
F. H. Burless

Harold Z. Lece
J. A. Martino
C. G. Rice

S. D. Strauss
Jean Vuillequez

St. Joseph Lead Cazpany

The Electric Storage Battery Cocpany

International Soelting & Refining Company
(Anaconda Sales Company, Agents)

The Bunker Hill Company

National Lead Company

United States Soelting Refining & Mining Compeny

Arerican foelting & Refining Company

Ancrican Metal Clinmax, Inc.

willian Wilke, III Harmond Leed Products, Inc.

There being no further nominations, the slate was unanimously
elected.

REPORT OF THE SECRETARY-TRPASURER

The secrctary-treasurer reported to the oerbership on the 1960
octivities and plans for 1961, his report having been ciruclated to members
on April 1%, 1961, Sece Exhibit A.

REPORT OF THE RESFARCH DIREJTOR

ﬁk rescarch directer and his staff reported on the progress of
the various research projects and others being initiated. A copy of this
report is availadle upon request, OSee Fxhibits B, C, D.
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ADDRESSES AT MEETING

The following taliis were delivered at the annual meeting:

*Lcad and Zine in a Changing World.....R. L. Stubbs, Director-Ceneral,
Lead Development Assn., ond Zine Development
Assn., London

*Bow Mnss Coovmmication Works for a Basic Industry.....Charles W. Reene,
Director of Educatinonal Cervices, Portland
Cexment Assn.

*llew Patterns in World Automotive Competition.....E. C. Quinn, Vice Presi-
dent-~Sales Divisions, Chrysler Corp.

*Storage Battery Outlook.....c. H. Allen, Vice President, Vitalic Battery Co.
and President, Association of American Battery
Manufacturers, Inc.

Potential of Lead in Sporting Ammunition.....Dick Miller, Consultant,
Sportcmen's Service Bureau e e

#¥larkets for Lead in the Kuclear Industry, Yhen, Where, Why and How Much..ee
James H. Thooas, Market Rescarch Manager,
"Hucleonics™ Magazine

*Opening "New Frontiers".....D. M. Borcina, Assistant to Secretary, LIA

*Iead Zirconate-Titanate.....Gordon Eubanks, General Sales Manager, Clevite
Electroanics Cozponents Div.

HJltrasonic Cleaning.ces..H. Fo Osterman, Vice President, Marketing, Brenson
Instruments, Inc.

#3211 Engine Ignition with the "Spark Pump”e....i2xrtin Glendsy, Manager,
Special Products, Clintaneties Div., Clintoa
Ingines Corp.

Pearl Pigpemts.....eceevs.Bornle Durham, Sales Manoger, Mearl Corp.

*Thernoelectrics and Miscellaneous,.....5id Wo Twner, Metallurgical ingincer,
LIA

Flexivle Rooa Dividers...Dave Chapman, Deve Chepoan, Inc., Industrial Design

+*Angtralian Developoments.....R. J. Hopkins, lManager of Research, Rroken Hill
Associated Swelters Pty., Ltd.

#*]cad-Epoxy FMaterials.....Karl Bennung, President, Chenmical Coatings and
Engineering Co.
Icaded Vinyls..cssseeesesFred M. Hall, 3ales lanager, Cordo Chemicel Corp.
*The Potential for Lead as an Acoustical lMaterial...Bruce Fader, Chem.Ingr., LIA

*Battery Powered Delivery Trucks.....d. Mclullan, Vice President and General
Menager, Cleveland Electric Vehicle Co.

Personnel Carriers.......Beverly F. Dolan, President, E-Z-Go Car Corp.

Battery Powered Passenger Cors.....H. J. Allemang, Preo., Fureka-Williams Co.,
Dive. of Naticnal Union ilectric Co.

* Coples now avallable to members interested,
#** Copies expected soon from authors.
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ATIOUNCEMNY OF RLZCTION OF OFFICERS

The electicn of the following officers for the ensuing year at
the meeting of the Board of Directors on May 2 wus announced:

Jean Vuillequez, President and Chairman of the Board
Joceph A. Costello Vice President
Charles R, Ince Vice President
Simon De Strauss Vice President
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ANWUAL REPCRT OF THR
SECRECARY - TREASURER
FCR THE YPAR 1460

A copy of my annual report bhas teen mailed to all members. It lists
the details of publications of the Associaticn produced in 1960, of our
advertising and publicity prograzs, of the activities of our staff, and
other projects in which the Assoclation has been engaged. I hope all of
you vill find time to read it. Also, please take a few zinutea to look
over the displays in this roca of cur promotional materisls and some of
the new lead products that are coming along. I want to reiterate Dick
Mill:r's invitation to any of you who are interested in shooting a little
lead into *the air within a fev minutes of the hotel and to call your
attenticn to the electric truck and autccodbile vhich are availadble for
inspection and demonstration Just cutside. Inquire at the registration
desk 1if you are interested in shooting or eeeing the truck and car.

As a time saver I'm not going to read my detailed report here. In-
stead I want to discuss in & general way our approaches to the prodlem
of increasing markets for lead, I say "apprcaches” in the plural because
there are wmany. Generally speaxing each different approach can de useful,
but they must be coordinated and balanced, with each being fitted into
its proper place. In =y opinicn, anyone who thinks tbat magazine adver-
tising alone, or pudblicity alope, or exhidbits alome, or direct mail alone,
or technical service alane, or even research alone will 4o an adequate
Job of increasing lead rarkets to any major extent is deluded. Also,
anycne who thirks that a major impressicn can be made without major
expenditures is deluled.

At the core of the Associaticn's program to develop lead markets 1s,
of course, our perscnalized technical service. Our technically trained
staff, enhsnced this year by the alditicn of an architect, is well versed
in the capabilities of lead 1in many flelds. It attezpts to make as many
perscnal visits to potential importart lead users as possidle in the
course of a year and to work with them in applying lead to their problems.
It conducts a vide service by correspondence and telephone, and furnishes
us wvith the technical information ve need for our pudblicaticns and ad-
vertising.

At best, however, each man can maintain relations with relatively few
people in this wvay, say several hundred a year, end these contacts are
necessarily limited to the nuxmber of men ve can put in the field. This
type of personal work is exceedingly effective, if you have the right men,
as I believe we have, but it is also exceedingly costly. Soomehow our
message kas to reach more people, and swme means have to be used to create
"hot" leads for these men,
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A scmevhat analogous anprosch pormitting contacts with morae people
at less expens2 bul vot 80 salective nor under such favorsdblas conditions
is the trade show exiiiBit, These vwe usa 4o a limited extent in certain
industries. Wnile we have 0und these abiws useful, they muist be care-
fully selected and exuidbita carelully plarned; and genarally contacts
thus made require {urther follow-up in cn2 way or wiother., Thzse exhibits
are also valuable sources of panes of pecple with scoa Interest in lead
for our mailing lists.

Kext we coma to the mass approaches which are dependent upon and com-
plerentary to the yeracnal approach. Space advertising in selected fields
offers an opportunity to get a bdrief ressage to a lot of pecpie at low
cost. In technical markets I do not delleve that it often results in
actual sales of a product, but 1t can ba used to sell 1dess, to create a
favorable atnospbere for other means of contact, and to yield many valuadle
leads for follow-up. It can create an image for our products and let in-
dustry know that we are alive. It has the advantage of hitting selected
groups repeatedly in a placred manner.

Direct mail advertiesing, which wve also use, permits us to bring a
more detailed and technical message to selected groups and is valuadble by
iteelf or as a cccplement to spece advertlsing. OCbtainirg and waintaining
g0cd wallicg lists is difficult and costly, and in this our other forms of
promotion are helpful. The cost is entirely dependent on hov wany people
we try to reach in this vay and how detailed a message ve wish to convey.

We also employ technical publicity as a market development tool. This
pethod 18 lov cost but cannct be planned as methodically as advertising
and often cannot go into the detail of direct eail. It is, hovever, use-
ful, and reprints are valuable aids 1in support of our other approaches.

This brings us to research, of vhich you will hear much more from the
next speakers from our Expanded Research Program. There is no questicn of
tbe need for extensive rescarch in our complex and ever-changing econcey,
ard our industry is to be couplimented on its reccgnition of this fact.

Row research is of tvo kinds, that done by cur ovm industry with the
lzudably selfish purpose of findirg new marieta for our products and that
done ty other industries to solve their own problems or develop new products
of their owm.

The promoticnal approaches ve are using tie in wvith both of these. In
tke first instance, nobody today beats a path to your door even if you 4o
have the best mousetrap in the world. You have to tell tbe vorld, or at
least industries that should dbe interested what you have that wvill help
them. In the cecond instance, broad disscmination of technical knowledge
about lead will encourage others to try it in their own efforts to soive
their problems and tell them how to use it most effectively,

Kov all of these methods have been used by LIA for many years in vary-
ing degrees. I think our industry is to be congratulated in that today
ve are making the broadest effart in our history. Our magazine "Lead"
first saw the light of day in 1931, the same year in which we published
the book "Useful Information about Lead,™ which was modernized and expanded
in 1952 as "Lead in Modern Industry.”™ A lot of other literature and
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; H
: €:" advertising haa appecred in the intervening yeara, For exavple, our Red :
Q Lead Technical Coumiites was eastabdlisked fn 1942, followed ty its coupre= 1
hensive test progran on palint fortmlations sud pudblication of Red Lead

Technical Lstters,

The need for carefully planned research was recognfred in 1955 with ’-‘
authorization to form the Techinical Steering Coemittes, which vas dcna the 3
followirg year. On the hLesls of this cawre the Cadble theathing Task Group,
also in 1955, which planned the rescarch ca comtinuous extrusicn of lead
catle sheathing and conducted negotiations for a Joint project with the
Jobn Robertson Cocpany for a progran wvhich culminated in an agreement vith
that company to build an experimental press. This vas dane in 1957, and
actual testing, started in the spring of 1958, vas successfully concluded
socn thereafter,

There also followed in 1955 the formwation of the Ceranics Technical
Coomittee. This resulced in publicaticn of "lead in the Ceraxic Industries®
in 1956 and a prograa of gracuate research fellcvships in 1957. Also in
1957 Battelle Memorial Institute vas engaged to make a systematic stuldy E
of our industry's research needs and their report vas received later in the
sase year. Iikewias late in 1957 the architecturel-engineering fim of
Skidxore, Owings & Merrill weas carmissicred to study possidle expansion of
lead's coastructicn applicaticns. The report, made in 1958, came up with
prelizinary informaticn on lead for noise control developed by Bolt
Beranekx and Newman and subsequently expanded to its present procdsing
proportions.

In 1958 the Expanded Research Progsran was orgenized and research estadb-
lished on a wuch broader basis. You will Lear more of that later. Con- ]
currently the procotional efforts of the Associaticn were also extended to

& point vhere ve nov feel we have a rather nicely dalanced, though still ) g
modest, procoticnal effort. Our industry deserves credit for its visiom :
and strong support. Yet we still bave a long way to go. E

My remarks would not be complete vithout centioning s prodlem our in- 1

dustry has that is not comaon to most other wmetal industries. It is the
toxddicity of lead. Just as important as any research and promotional effort 4
18 our knowledge of lead toxicity and our ability to tell people how to use
lead safely. Adverse publicity and the fear of lead polsoning are cbstacles 4
we have to overcome Just as tuch as any other lack of knowledga about our .
products. This has been an important activity of LIA for years and should
continue to be, on an even larger scale.

I have presented these remarks in the hope of accomplishing several
purposes., First, I think it should be on record that our industry has
done and is doing a constructive job of trying to solve its own problems, 3
There has been too much criticism and not enough recognition of pro-
gressive effarts. Second, I hope it will serve as a reminder that no
market development tool can be neglected 1f we are to succeed in ocur avowed
purpose to-increase the use of leal, and care rmst always be exercised to
see that all the parts fit into a balanced, smoothly running whole. Third,
I feel that our greatest chance of success lies in providing technically
campetent people in many industries with all the knowledge we can develop
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adbout ocur own materials and helping them to apply this knovledgs to the
dsvelopment and use of their own products,

SLMUARY OF ASSOCTATION ACTIVITIES--1960

DIRECT MAIL ADYERTISING

1. "lead.™ Again this magazine dealing vith a variety of lead uses
wvas circulated four times to a 1ist of over 50,000 users and potential users
c¢f the metel, cerrying a total of more than 1,200,000 individual messages
about lead epplications, It wvas "Lead's” thirtieth year of pudlication, and,
for the start of its fourth decads of life, an entirely new and modernited
cover has been designed better to reflect the modern image of lead and to
conform vith the magarinse's modernized layout and coversge.

2. Industrial Truck Brochure. This 12-page bocklet on the advantages
of storage-battery-povered industrial trucks, which was prepared late in
1959, reached a total printing of nearly 100,000, including a German transe
lation, at a coet to the Association of less than the cost of 5,000 coples.
This vas possible beceuse battery compainies, utilitlies and others purchased
large quextities for their own distributiocn.

3. Terne Plate Roofing. A four-page flyer on the renaissance of terne
plate {lexi-alicy coated steel) roofing was prepared and circulated to
about 16,000 architects and builders.

4. Sound Barriers. A technical repart on the advantages of lead-
containing sousd barriers was prepared with the assistance of acoustical
¢onsultants Bolt Deranek and Jiewman and printed as a 12-page drochure.
It vas caZled to abwut 15,000 architects and engineers end a broad list
of trade cagazires. It also received a one-page review in "Progressive
Architecture.” As a result, more than 4,000 requests for copies and
technical infarmstion have since dbeen processed.

5. Construction Bulletins. Two previously printed "Lesd Coustruction
Bulletins” were reprinted as tkhe original supply wes exhausted. They dealt
with lead shower pans and waterproofing and with lead chemical laboratory
drainage systecs.

6. Sweet's Catalors. Our two four-page catalogs in Sweet's Architec-
tural File and Sweet'e Light Construction File were continued for ancther
year. In addition, & nev 12-page catalog was prepared and included in the
1961 Sweet's Design Engineering File. To answer inguiries and use at ex-
hidits 7,000 reprints were obtained.

7. Cersmic Supplements. A pewv six-page supplement to "Lead in the
Ceramic InJustries” on leaded porcelain enamels for aluminum vas issued and
circulated to the 6,500 ceramists wvho have coples of the book. A second
four-page supplement on leaded low-temperature parcelain enamels for obeel
vas prepared and similarly distridbuted.

PUBLICITY AND REPRINTS

8. Anodes. A paper on nonsacrificial lead-alloy anodes for protece
tion of steel against corrosion was reprinted from "Corrosion” magazine
and reprints used in answering mquirles, distribution at trade shovs,
and circulation to menbers,
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?. Lead Doce. An article preparsd by LIA vith the cooperstion of,
and signed by, the chief ma'ntenance supervisor of the New Jersey State
Prison Farm, descriding 25 jears of trouble-free service of the lead

daze on the state prison at Palway, liev Jersey, appeared in "Eeating snd
Alr Conditioning Contractor.” It was reprinted and distributed to some
15,000 architects and sheet metal contractors. It {s interesting that LIA
originally prepared the specifications for this dome 25 years ego.

10. Nisgera Pover Project. As a result of cooperation between LIA
and the editors of "Materials in Design Englneering,” a cne-pege article
on the use of lead lubricating seals in this project appeared in that
magazine,

11. Cooling Tover Antivitration Pads. We were instrumental in the
pudblicaticn in "Alr Cozditionircg, Eeating and Ventilating” of an article
on these pads under the cooling tower of the skyscraper at 575 Lexington
Avenue, llew York, sigred by one of the partners in the firm of consulting
engineers for the bullding. Reprints vere obtained and distridbuted to
15,000 architects and engineers, Ancther article aon tbe same subject
appeared in "Plant and Power Services Engineer,”

12. "The Challenge of New Battery Systerms.” This wvas the title of
8 paper by the lste C. G. Grizes, vice president--research, Electric
Storage Battery Cocpany, delivered at the annual meeting of the Associa~
tian of American Battery Manufacturers., LIA reproduced it and distributed
it to mezbers.

13. lead Welding. The chapter cn this sudbject in the "Welding Hande
book™ of the Aperican Welding Society was revised for publication in a
nevw edition.

14. Sound and Vibration Atteruation. As a result of LIA cocperation
with editors of 'Steel' and 'Chemical Week," an excellent article appeared
in each on this general sudbject. Reprints of both were obtained for dis-
tribution to mexbers and others.

15, Technical Developrents. A brief Review of recent technical de-
velopwents in leal wes prepared and pudlished in "Steel” nagarzine.

16. Battery-Powered Delivery Trucks. An article on these trucks
was prepared and published in 'Food Processing” magazine with a 45,000
circulaticn. About 5,070 reprints were obvtalned for further distridutim.

17. lead Shielding for Portable Reactors. An article on this sudject
was prepared and printed in 'Haterials in Design Engineering.” Reprints
were sent t0 members and cur list of nuclear engineers,

18. Bearings, Through cooperation with editors of "Materials in
Design Engineering” and "Design News,” two articles appeared on two nevw
types of lead bearings. Reprints were circulated to members and others
interested.
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19. Chexical Construction. A droed arti~le on the use of lead for
cherdcal constructicn was prepared and published {n "Chemical Engineering.”
Reprints were circulated as a Chexical Construction Dulletin to owr own
railing 1ist of chexical engineers and chemical engineering schools.

20, "Lead--Its Alloys and Compounds.™ The annual article ca this
subject was prepared and printed in "industrisl and Engineering Chemistry.”
Reprints were distributed to a selected list of 1,600 people.

21. Value of Pudblicity. The value of space obtained in trade maga-
zines for publicity ecanating from LIA and its agency in 1560, figured at
advertising space rates for the editorial space occupied by the publicity,
vas approximately $100,000. About two-thirds of this was sttributable to
feature articles covering a broad range of sudbjects vhich {ncluded, but
verenot confined to, nuclear shielding, roofing, storage datteries, sand
and vibration control, stained glass, sheet lead, ceramics, pluxbing and
chemical construction.

TECIIICAL PAPZRS AND LECTURES

22. Metal Dealers, A lecture on the uses of lead was delivered de-
fore the Detroit Metal Dealers Associatiom.

23, Cable Sheathing. Technfcal reports of the research program oa
continuous extrusion of lead cable sheathing were rewritten and consolidated
into a paper vhich was delivered by the Research Iirector before the fall
peeting of the Azerican Institute of Electrical Ingineers. Coples vere
distributed to mecbers and the power distribution industry.

2h, Ceramic Research Paper. A paper based on research supported by
LIA's Expended Pesearch Program at Pennsylvania State University appeared
in the "Jowrnal of the American Ceramic Society.” It was reprinted for
distribution to members and others.

25. KNaval Reserve Lecture. A one-hour lecture with particular refer-
ence 10 new lead uses in pational defense was delivered before a large
group of Navel Reserve Officers in New York.

26. lead Shower Pans. A paper on lead shower end safe pans vas le-
livered before the annunl meeting of the American Soclety of Sanitary
Engineering.

27. Annual Reviev. The annual reviev of the lead industry wvas pre-
pared and appeared in "Engineering and Mining Journal."

EXHIBITS AND MEETINGS

28. Annual Meeting. A successful annual reeting of LIA, vith one
session held jointly with the American Zinc Institute, was conducted in
St. Louis,
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0
29. Trade Show Exhidits. LIA had promotionsal exhidits at the follow-
ing i{mporteant trede shows:
National Eoms Builders Show r
Design Engineering Show
Kational Associaticn of Plumbing Contractors Show !
Industrial Building Exposition o
30. Meetings Attenled. In order to maintain close contact vith the
varied groups in industry that may affect tbe use of leal, ard to keep a !
finger cn the pulse of essociated industries generally, cany meetings of
industry groups were attended. A partial list followvs: strial 3
Signal Corps Battery Ccaference ‘he
Association of Azerican Battery Manufacturers .
8ea Horse Institute {corrosiom uhch b
: Anerican Ceraxic Soclety A
; Anerican Mining Congress
FPorcelain Enamel Institute X p.
Azericaax Institute of Kining, Metallurgical and Petroleum - :
Exgireers srming
Averican Society for Testing Materials , 1
Naticnal Associlation of Corrosion Engineers
Kational Association of Plumdbing Cootractors
Katicnal Association of Hoome Builders
American Institute of Electrical Engineers
. Aoerican Chexical Soclety a
» 31. Pluzbers Apprenticeship Contest. At this week-long contest held of
: at Purdue University, LIA provided a Judge for the lead vork, prizes for the ;
three best lead vorkers, and lead materials to be used by the contestants. p
4 Also 1t supplied an instructor for the refresher course for plunbing in- ;
structors teaching lead work. E:l
SPACE ADVERTISING !
Ihe-
32, Advertising Schedule, 1960. Followirg 1s the advertising sched- '
ule run by LIA last year: d
Publication Pages c"’t: on“l" Subject
3
Materials in Design Engineering 6 31,000 Properties and uses 1ers
Product Engineering 6 42,000 . . w
Engineering Nevs-Record 9 81,000 Metallic lead for construction
. . - § 81,000 Metal protective paints 3
\ Marine Engineering/lLog b 16,000 " - . ;
1 2 . " 2 16,000 Lead anocdes
] Bulletin of American Ceramic Socli 2,000 Lead in cersaice
Cersmic Industry ,000 " -
Cerazic Age 8 B,W - » » r.mll
Rrick and Clay Record N 5,000 Lead glazes for clay products :u‘"
Metal Product Msnufacturing 8 15,000 Leaded porcelain enamels .
. - - 2 15,000 Lead pearlescent pigments 8:1; {
3
4 Total circulatfon vas over 200,000, with individusl sales messages
— . totaling pearly 2,000,000,
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HEALTH AND BAFETY

33. _Allezed lead Polsonirg Croa DrinXing Water, A lavsuit against
an apartzeat bvullding owner in MilwaiXes raxing this allegation vas
entered mcre than a yser ago. BPeceusa of the harrful effect & dacision
in favor of the plaintiff would bave, we have very actively aided in
preperation of the deferse, since the facts indicate the complaint to de
witbout fourndation. T=e trial has been postpened several times since
last fall, and it nov appears that the plaintiff is not anxious to have
the case come to trial because of the strength of the defense.

3. Toxicity Regearch. A meeting of mexmbers and interested industrial
medical men and toxicolcglsts was held under LIA auspices to consider the
need for research on lead toxicolcgy and a proposal for suck sk from
Earvard, as well as ctber possible approaches. The neel for such research f. -

4 vas generally sgresd upcn but it was recocmended that details of approach -
be undertaxen by a scaller group of experts. et et

e

: 35, Childhood Lead Poisoning. A grant of $2,000 vas made to Dr. X. D,
Bnith of the Cincinnati Children’s BEospital Research Poundation to determine
lead's actual stare of responsibility for mental retardation which lead
poisoning in childrex 1s slleged to cause.

36. EHealth ard Sa”ety Pulletins., Three of these Bulletins were
circulated to cexders during the year.

37. Adr Pollutica Pegulations. The trend toward state and federal
regulation of the general atzosphere in corrunities, much as factory
atrospheres have been regulated in the past, has required close vatch of
developments in this area.

38. Lead Poiscning from Pottery. Two cases of lead poisoning from
icproperly fired pottery, fortunately not seriocus and accompanied by full
recovery, led to a vast acount of unfavorable publicity and started
egitatiocn for control of the use of lead in glazes. To forestall govern-
mental controls and avoid recurrence of such incidents, wve initiated a
Jointly financed study of solubility tests and lead tolerances with the 3
U. S. Potters Association unler Dr. Rcbert A, Kehoe of the Xettering '
laboratories at the University of Cincinnati Medical School.

39. leead Polsonirg in Cattle, Assistance was rendered the Southern
Pacific Railroad in preparirg defense of a suit for the poiscning of
cattle resulting froo sandblasting e lead-painted bridge.

L0. ASA Committee. We have cantinued to serve on the American E
Standards Association caxxrittee dealing with hazards to children from g
lesd-containing paints. It met several times during the year.

41. Moonshine Whiskey. LIA lodged a stromg protest with the Internal E
Revenue Service over scare publicity issued by that organization involving
the danger of lead poisoning from drinking illegal liquor. In this, at
our request, ve were Joined by the U. 8. Department of the Interior, BHowe
ever, publicity had already 1ssued by the time the protests vere mads and
received wide attenticn in the papers. =
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42, Alleged lead Polsoning from lesd Paint. Considerable assistance
has been given the Delaware River Port Authcrity in preparation of its
defense of a sult brought by seversl painters vho allega that they cone
tracted lead polsoning from sprey painting the Delavare River Bridge at
Philadelphia with red lead paint.

k3. Meetings. Axong meetings attended in the interest of our health
and Barety wvork vere those of the Alr Pollutica Control Assoclation, Ine
Qustrial Eealth Conference, and Industrial Ryglene Foundaticn. Our health
and safety director vas a speaker at the Industrial Bealth Conference,
vhich wvas sponsored by five major organizations in that field.

Li, Fealth and Safety Director. The Associstion suffered a great
loss in the untimely and sudden death of Manfred Bowditch, health and
safety director for over 12 years, at mid-year. The Board has authorized
his replacement, but a suitable man has not yet been located. Meanvhile
the bealth and safety work has dbeen carrisd on by the Secretary, as dest
he could, with the bhelp of Mr. Bowditch's many friends in the industrial
hyglens field.

MISCELLANEOUS

45, Informatlcn Bulletins. Kine of these bulletins were circulsted
to members during the year,

L6. Kev Headquarters. The Secretary is proud that he vas instru-
mental in the location of and negotistions for the new headquarters of
LIA, American Zinc Institute and the Expanded Research Prograa of AZI-LYA.
The enlarged and izproved quarters bring all three groups conveniently
together on an entire air-conditioned floor laid ocut cocpletely to our
specifications and at a cost comsiderably lover (nearly $10,000 a year)
than the anount previously suthorized by the Board. The cove wvas rade

an May 2.

L7. Statistics. The Annual Statistical Review was prepared and
circulsted to members. Also the introduction to the lead section of the
"Year Book" of the Anerican Bureau of Metal Statistics was prepared.

There has been no change in regular statistical services, although efforts
vere made from time to time to eliminate discrepancies in statistics
emanating from various sources and to speed up statistical services,

48. Meetings. Amcng meetings of association members during the
year, aside frca the Annual Veetirg and those called by ERP, vere:
Board of Directors (2), Industry Development Committee (2), Pigments
Technical Committee (25, Ceramics Technical Committee (2), Metallic Lead
Products Advisory Camaittee (1).

TECENICAL SERVICE

It is impossible in a swmary report of this nature to give an aldequate
i1dea of the technical services rendered by menmbers of the staff frwm day to
dsy by telephane, mail and perscnal visits. The following contacts are
cited only to give a general idea of thesa activities vhich probably oce
cupy more staff time than any others.

T
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49. Boundproofing. INM (business machines), U. 8. Plywsod Corp. (wall
pa.neli;, Yiew Caztle Pooducts (folding doors), Marley Co. {cooling tovers),
Perracel-Le Pagc, Inc. (adhesives), lare Ialand Naval Shipyard (bull damp-
ing coepounds), Dave Chepcan, Ine. (movable partitiocs), Minnesota Mning
and Monufacturing Co. (adhesives), Buffalo Forge Co., (blowers), Chemical
Coatings and Eaglneering Corp. (leaded epmd.eago

50, Metal Products. Okblo State Bighway Dept, (bearing plates),

U, 8. Ay Corps of Ingineers (ICEM launching bases), Fhoenix Building i
Products (waterproofing), New York Park Department (roofing), Jawes W, ]
Ruderman, consulting engineer (Pan Am Building), end many architects.

51. Paints, Pennsylvania and Michigan State Eighway Departzents
(traffic marzing paints), Crystal Essence Co. and Mearl Corp. (pearl

pigrents).
52. FKRonsacrificial Anocdes. Electro Rustproofing Co.

. Ceramics, Barrows Porcelain Co. and Monarch Aluminum Co. ( e
lain erarels), O. Homsel Co. (frits), A. O. Scith Co, {glass coatings),
Minnesota Mning and Mazufacturing Co. (glass beads), Branson Ultrasonics
and Clevite Corp. (plezoelectrics), E. I. du Pont de Femours & Co. (porcelain '
enamels), Pemco Inc. (frits). 3

e

STAFP ]

The entire staff is to be coumended for the high degree of initiative,
energy, intelligence and loyalty with which 1t has conducted 1ts work during
the past year. The sudden lcss of our health and safety director in June
was, of course, gravely felt, but we have mansged to meet all urgent health
problems in the interin although some of the wore routine, yet izportant,
work has undoubtedly suffered. Few dictaphone equipment has enabdled the
clerical staff to handle an increased volume of work without increasing
personnel.

At the year end certain staff changes were approved in the interest of
efriciency. It was decided to replace one metallurgical engineer by an 3
architect to p:ovide better technical service to the construction industry.
It vas also decided to add one more ran to work on technical publicity and 1
general technical service work, and to discontinue advertising agency handling
of publicity. Both of these changes have been male since the first of the :
year, but the position of health and safety director still remains open. e

We feel that at the moment ve bave a highly efficlent and capable 5
staff, '

Respectflly sutmitted, &
/\ 1
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Annyuel Repori
for the Yaar 1960
The Treasurer respecifully submity the report of the audil of the actounts of (he Assoclistion
33 of December 31, 1940 b7 nasxins b Sells, as follows:
[ Ll » L ] » L] » -

NASKING & SCLLY

Cortified Public Atcountents
2 Broacd
Mew Yorx

March 30, 1968
ACCOUNTANTS® OPINION
Lo e = e S Y

Lead Industrics Assoctatlon:

we have exorined Lhe Balance sheet Of Lead Industrles Associalion as of Decerder 31, 1960 ana
1he relatled statament of Income, expenses, an0 ressrves 833 suf’lw-’ﬂal schedules for the year
then ended. Our exaninallon was Aade iA 80COT3ANCE wilh jerers Ty acceples auditing standards, and
sccorgingly incluzed such tests of the sccountling receras and such other auditing procedures as wp
conglCered necassarsy in Lhe circurstanies.

in our oplinion, the accompanying balarce Weet and 3tatement of Income, cxgmsn. ang reserves
and supplamental schesules present fairly the finsnclal position of tre Associalion al Cecomdsr 3%,

1960 ana the results cf Its cperslions for the year then enced, In conformity with penerally ac~
cepled sccounting principles eppiled On & basis consistent with thal of the pracecing year,

{Stiyned) Hassins & Selts

LEAD INDUSTRIES ASSOCIATION
BALANCE SHEET, DECEMSER 31, 1960

A38¢€78
rexasmoceerr

CASH:
Cptu!]h? funds (1ncluding savings bank
cepasity, $315,85).38) ... . i iiericirateniiraraesneanee. $382,311. 80
Toyees Pensi Plan Fung (suvlngs
el eenoni is T e, DLMISD
Tola) CaM. . iuiiiiiniisnrncncnnenne 3320.208.87
ACCOUNTS QECEIVARLE . ......... 209.%0
ADVANCES FOR TEAvEL EXPENSES,,. 1,875.00
AR TRAVEL CEPOSIT. it iiierionieonsennvinsanenes sevecatsitataneas sseessen a2s.00
L2+ £ $522.787.17
= ——_
LIABILITIES AND RESERVES
AR SR SR . TN
ACCOUNTS PAYABLE L . it vornnavsnrereasoasnsosssnssacnasncssesnassnancannns 3 11,005.0¢
RESCRYES:
Cratnary Fun@. .. ..., P T T T T T $ 35,073.98
Wealth anc Safety Fund. ... . 25,819,530
Industry Cevelopnent Fund...,.. 72,389, %
Expanien Research Program........ vevsss  218,822.07
Erployees Pension P1an Fund. oiiiiiieisnesenssenssrenseness,  137,933.27
Tota) reserves.......ccovvvnecennns $10,983. 3
TOTAL . ccvenvansasssensnsscasnonnss 3822,787.127
p———— - §
21+ H

(1) Experditures for fumiture, fixtures and squlpeent are not capilslized. dut are
charged to expense at the Lime of purchase.

{2) T™e wount of the employees pension plan fund reserve 13 Dased on an sctusrial
compulation snd covers Loth past service snd current service costy,
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LEAD INDUSTRIES, ASSOCIATION

STATOMONT OF INCOME, EXPDXSES, AND RESERVCY
FOR THE YTAR ENOLD DCCOMPCR 31, 31v80

HEALTH 1NDySTRY £xPANDE0 [t Jid}
. ORDINARY AND SAFETY OLVELOPHMENT RESTAGOL PENSION
TOTAL N Funp fuxd o PROCRAN PLAN FImD
IRCOME:
Nenpershlp luesmll................... vee. $737,001.00 $303,95%.00 $2¢8,008.00 $365.038.00
Tronsfers Detween funds........... 25,7%0.00) $25,150.00 .
interest on savings bank depoaits. . 9.010.29 933,89 619.18 709.17 L1122, 3 LS.
Migcellaneous (Incluclnf sales of
publicatlons) . ..ocuviiiioann. 1,553.8) 0y, % . 164,00 8y
Total Income............... rreeen s N7 557,08 19,569 A% 26,533, 18 269,657, 64 366,810 0% 4.913.%7
EXPONSES:
Salaries and payroll taxes.............. veea. 157,600,700 28.350.78 10.758.27 8).698.29 34,997,386
Rent ang Vight (... ......... .. 17,9%8.28 10.019.6C $,900.00 2.935.64
Ofltce suprlies and services . 6,349 .53 2,222.88 38,5 3.874.11
Teavel .. ...... . 20.TV1.69 5,221.%8 1.173.39 13.3.% 11,008.22
Association dues... . 961.13 52.09 £3.50 $57.5¢ 14.33
nteclainment and Tun, . 3.666,10 1.805.07 130.% 2,1%0.88
Meelings (net of fees, u 970.00). . 3,107 a8 1.930.19 1€2.21 81s.42 109,16
Telephone ana tele?'wn .......... . 4.568.69 2,373.86 208,72 610.51 1,679.80
Bocks and sWscriplions.. . 1.2:3.38 283,90 233,70 358 24297
Group Vife irwronco,.... 1,131.65 1,056.60 15.28
Printing............ 09 a7 89,47
®alling. . ... 8,C83.18 1,509.7% 1.9 1.608.66 35.83
Test Program. . ittt 1.000.00 1,000.09
Legal, accounting, S. 760 21 761.00 2,223.00 2,118,271
Pension plan cos 1.075.00 10, 354,71 1,078.02 {10.154.71)
Convenlions arq e:hlb)l: 20,669.11 20,669,131
Fumityre ang fixtures.. .. a4,433.1) 2,628 04 1,805 0%
Koving anc few p8Ce expen % 857 A7 %,071.82 819.6%
Miscellanecus...... 8,420.97 3,197, % 3,222.99 1.471.72 528.90
Cost of pudlications, et isu sihedole af . tal1c1.7s 54,101.78
Alvertising ang puplicitly (see Screcu'e 8. $3,108.63 53,108.63
Pesearch prc;ecn ?:zc Schezule C) T 17¢.171.28
Crpenses — net. oot i, 74,657, 61 17.888 92 260.592.76 241,077 a9 _(10.154.71)
EYCLSS OF IN(OME QVER CFPENSES FCQ THI TEAR,... 183,700.01 8,732.23 $.034,26 29.059.80 125.7133.48% 15,130.18
RESERVES, JANULARY §, 1960 .. ..... e 327, 281,38 %1,342.70 16.77%.28 X3.K29.70 2 9P &2 122.975.0¢
RESERYLS, OLCEMBER 31, 19%0.........ooiilt £i0.9e1.38 3 ‘46, 078.94 Lv.81v. % 3 2.%89.% 3218622 .07 3137.998.21

{ ) Denotes red tigure.

Aoninistralive expenses In the {xpandged Research Program
#re paid, for tne most part,to aserican Zing lnstitule,

shich hancles the accounting for the program,

e AN e i
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LEAD iNQUITRIES ASWDLIATION
For - g-a s s e -

SUPPLEMINTAL SCWEOULES FOR ThE YEAR ExDEO DECIMOER 33, 1960

SOtEDLE A
COST OF PUMIZATIONS, afT

M L I R T T T crereiasacsteeanausrseesseeress 3 20,628.77
srcrttectural ﬂy«a .nd Cbﬂol-acnm Anh!ms...... 2.3138.92
Brorinty. . ....... esenereraveesieeans 1.970.8)
Carulc m;a\rmu . 8,000.00
gant Tecrn;cal Lotters 3,000.00
s-eu s Cataloge...... 4,920,843
Sweel's Losipn Cau) 3,655. %
Ealtery 8rochurs, 138,21
Shesthing Flyers. ... ..., . 588.39
“Lead Morx for Mooern Plumbings . 8,351.34

*Sound atteausting Crarscteristics of Lesde. ... . il iill0 shietsesencesstessatans 5,832.2)
TOTAL. evceearnsnnnsssnnaroronanevies B 58,101.78
- — _

SOtEDULE ®
ADVIPTISING AND PUBLICITY
Advertising 3
Product 8- r T T T T . 1 5.
Crfn'uc!lw,........................ . . sevsosrene 7.nsoc

Advertlsing proguction.........
Putiicity....... sereevense
Apgrentice contest........ocavinnnns

SCHEDULE €

PESEAROH PROJECTS
e N ]

ceeeeearsecsssea. $13,522.92

Powder metailurgy - fensselger.....,

Lead coatle2 stee) = Natlonal Resesrch. 2,092.00
Relnforced Yeald — AFPQUP. .. . ovivnonnnnsn 18, 851 91
vidralion attenuation - Leasei i3 '8 asiocistes. .. 26.%3.717
soung atterualion — Googfriend, etc.........,... 2,31.1)
Lead 8110ys = AMPOUP. . ..c.vucncrtsranen 8.7¢0.21
Lead Chenicals = A, D, LItVe. .. .,.,.... 3,276.%
Haal emissivity — New Vori Uaiversity, ... $,000.00
COIMMILE. . ivevnncantonnnnrennssnrs PR 28.2180.00
Lead or janle £ompo s - O'Quﬂluh 38,8137
Pignents for aater suluble veticles - [ng\o—ﬂclwr 15.828.19
Surface characteristics of 13 - Unlversity of Wel n,ggc.;.g:

Miscel1antuus FETEB R . cecrrorarvarucnnssarassnnss

TOTAL..ovseecresasnorsanersracacasces 3170,971.20
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April 1961 :
MEMETRS OF TIZ LEAD INDUSTRIES ASSOCIATION

5116 V. Lincola Ave. Milvaukee 1k, Wis, '
Box 34, Bergen Stationm Jersey City 4,N.J. |

{} Allied 8Brelting Corp.
1270 Ava, of the Americas New York 20, N.Y. :

Alpha Metals, Ine.
Arerican Fetal Climax, Inc.

Acerican Bcelting & Refining Co. 120 Broadway Kev York 5, M.Y.
Azearican Zinc, Lead & Cxelting Co. Paul Brown Bldg. 8t. Louis 1, Mo. =
The Anaconda Co. 25 Broadwsy ¥ev York L, N.Y. .

The Q. A. Avril Co., Lead Products Diw langdon Farm RA. &
Seynouxr Ave,

Ashlend & Lewis Sts.

Cincinnati 12,(hio
Bers & Co., Inc. Philadelphia 2b,Pa.
#Broken Hill Assoclated Swelters

Proprietary Ltd. Collins House, Box 1291 K Meldourna C1,Aust. ;.

*Broken Hill South, L4,

The Bunker Bil) Co.

Cazbridge Sselting Co.

Cerro Sales Corp.

Circle Wire & Cadble Co.

#The Consolidated Mining and Amelting
Co. of Capada, Lta.

Consolidated Soelting Corp.

Day Mines, Inc.

Delco-Remy Div., Genersl Motors Corp.

Dickson Weatherproof Kail Co.

Dixie Lead Co.

The Esgle-Picher Co.

The Electric Storage Battery Co.

Ethyl Corp.

Evans lead Div., Naticnal Lesd Co.

Federsted Vetals Div., Acerican
Smelting & Refining Co.

Aaron Ferer and Sons Co.

*The Firestone Tire & Rubder Co.

Gardiner Metal Co.

Goldsxith Bros. Div. of Hatiooal

lead Co.

Berrond Lead Products, Inc.

Becla Hining Co.

Ioperial Type Metal Co.
International Swelting & Refining Co.
{Anaconda Sales Co., Agents)

Knapp Mills, Inc.

#*Associate Member

Box 19% ¢, GPO
650 Market St.

100 Pacific 8t.
X0 Park Ave.
5500 Maspeth Ave.
Box 1030

Fiace 4'Armes
5700 E. Nevala

2L01 Columbus Ave.
Box 590

Box 8625

Acerican Bldg.
Box 8109

100 Fark Ave,

Box 1467

120 Troedwcy

101-13 5. Oth St.
Box F, Firestone Fkx.
4820 8. Campbell Ave,
111 N. Wabash Ave.

5231 Boheman Ave.

3400 Aramingo Ave.
25 Brosdvay
23-15 Borden Ave.

Melbourne,Australia
6San Prancisco 4,Cal.

Ca :brildge, Mass.
Fev York 22,M.Y.
Maspeth,L.I.,N.Y.

Montreal 1,Canada
Detrofit 3%,Mich.

Wallace, Idaho
Anderson, Ind,
Evanston &, 1.
Dalles, Texas
Cincinnati 1,0hio
Fhiladelphia 1,Fa.

Nev York 17,M.Y.
Charleston 25,W.Va.

Nev York S5, K.Y,
Ozaba 8, Keb.
Akron 17, Ohio
Chicago 32, Nl.
Chicago 2, IM1.

Hammond, Ind.
Wallsce, Idaho

Philadelphia 34,Pa.
New York b, N.Y.
Long Is. City 1,N.Y.
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Iead Products Co. Inc.
Iueky Friday 8ilver-lesd Mines Co.

Jotn R, MacGregor Lead Co.
¥etalead Products Corpe.
Murdock Lesd Co.

Katicnal Lead Co.

New Park Mining Co.
Rev=ont Mining Corp.
*Rorth Proken Hill, Ltd.

0lin Mathieson Chemical Coxp.

Pend Oreille Mines & Metals Co.
FPhelps Dodge Copper Products Corp.
Price Battery Corp.

Revere Copper & Brass Inc., Foll Ddiv.
River Scelting & Refining Co.
Rochester Lead Works, Inc.

St. Joseph Lead Co.

Shattuck Denn Mining Corp.
#Societe Hiniere et Metallurgique

de Penarroya
Sunshine Mining Co.

United States Scelting Refining
and Hining Co.

The Victory White Metal Co.
Ryman Viener & Sons

Yulcan Lead Products Co.
Western Lead Products Co.

#The Zinc Corp. I4.

#Associste Member

-2

Box 13kl

k520 W, 15 Bt.
2301 Park Hlvd.
Box 5298

111 Rroadvay

300 Park Ave.
Box 1903R, GPO

014 Eatl. H. Bldg.
300 Park Ave.

196 Dlaacond St.
Bax 5755
330 Exchange St.

250 Perk Ave,
120 Broadvay

12 Place Vendome
West 300 Mission Ave.
62 william St.

6100 Roland Ave.

$300 Batcher St.
1545 W. Plerce St.
P.0. Box 2291

Box 384 D, GPO

D L . R I,

J T IR A 5,

April, 1961

Bouston 1, Texas
Wallace, Idaho

Chicago 23, 1.
Palo Alto, Cal.
Dallss 2, Texas

Few York 6, K.Y.
Keetley, Utah

Fevw York 22, N.Y.
Melbourns, Australia

Eest Alton, Ill.
Spokane 8, Wash.
Nev York 22, N.Y.
Hamdburg, Pa.
Brooklyn 22, N.Y,
Cleveland 1, Chio
Rochester 8, X.Y.

New York 17, K.Y.
New York 5, K. X,

Paris 1, France
Spokans 1, Wash.
New York 5' X. Y.
Cleveland 27, Ghio
Richmond 5, Va.
Milwaukee ﬁ, Wis.
City of Industry, Cal.
Melbourne, Australias
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HASKINS & SELLS

3 CERTIZICD PUBLIC ACTOQUMNTANTS
v/ TWO TROADWAY

NEW YORK 4

March 30, 13961

e, | oo s s

ACCOUNTANTS! OPINION

OO

Lead Industries Assoclation:

We have examined the dbalance sheet of Lead Industries
Assoclatlon a&s of December 31, 1960 and the related state-
ment of income, expenses, and reserves anl supplemental
aschedules for the year then ended. Our examination was
made in accordance wilth generally accepted auditing stand-
ards, and accordingly included such tests of the accounting
records and such other auditing procedures as we considered

Lot ]

necesssary in the cilrcumstances.

In our opinion, the accoupanyling balance sheet and 4
statement of 1lncome, expenses, and reserves and supple-
rental schedules present fairly the finsncial position of
the Assoclation at December 31, 1960 and the results of its
operations for the year then ended, in conformity with gen-
erally accepted accounting principles applied on a basis
consistent with that of the preceding year.

TP T
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€M) LEAD THOUSTRIES ASSOCTATION \
} BALANCE SHEET, DECIMBER 31, 1960
A33ET3
i
! CA3H:
Operating funds (including savings bank ;
deposits, $115,853,38) .. .iitiieiinrnnnnn $382,311.40 :
Employees Pension Plan Fund (savmgs bank !
deposits).cvena.n, erereeneeananan ceeseess _137,935.27 i
3
Total cesh..... Crreseestenaeanens . 8s20,2u6.67
ACCOUNTS RECEIVABLE......... Ceererecnanana 200.50
ADVANCES FOR TRAVEL EXPENSES.....cvvveevnernns 1,875.00
ATR TRAVEL DEPOSIT..c0.vveesennrncnnnns Cerrereeeaanan 425,00 !
] TOTAL...... ceereereanas $522,747.17
LIABILITIES
AND RESERVES
. ACCOUNTS PAYABLE. .. vrvunernrnsecncsnnnsnenannsens veeev.. $11,805.81 '
RESERVES:

Ordinary PUnd. . .veiveerroroncerscsaceracas B 56,074,
Health and Safety Pund....cevveecenvcecnnss 25,819.50 '
Industry Developmént Fund......cseveeeeeess 72,489,58 3
Expanded Research Program.....eceececevssos 218,622.07
Employees Penslon Plan Fund..,.eeveeevsncees 137,935.27

—_—r 3

TOLALl reServes...,veseeeemcus. .e. _510,941.36 ‘

TOTAL. e seoseeeennnnnnss §522!7u7.17
3
.
(1) Expenditures for furniture, fixtures snd equipment are
not capitalized, but are charged to expense at the k
time of purchase, 4

(2) The amount of the employees pension plan fund reserve
is based on an acturial computation and covers
both past service and current service costs, E
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{ ..
[NDTSTR Tf:_:‘; S30CTATION
SPATUHIDT, OF TNCOME, WP 3, AND RRSERVES
i FUd_ o YelR ENDED DECHPIRR 31, 19690 -
i HZALTH TNDUSTRY FYPENDED .
CRDIRARY AND SAFTTY DREVELODMENT REZEARCH .
~ TOTAL FUXD D FUKD PROGRAM ijl .‘b‘u)*
IRCOME:
¥enberahip ABSESANRANLE. .. uareeeennaeennn. ve... $737,001.00 $103,959.00 $268,004.00 $365,038.00
Prenafers butveen funds...o.uiiieveoneaenn, (25,750.00) £25,750.00
Interest on ssvings bank deposits.......... 9,010.25 933.49 619.18 709.17 1,772.9%% $ u,975.u47
Miscellaneous (including wdes of pablic&tions) 1,555.83 uL7 .36 164 .00 auy 47 .
. TotAl 4NCOM. . cvuereeernnenns 747,567.08 79,5€9.85  26,533.18  269,657.64  366,810.94 4 ,975.47
EXPFHSES:
Salaries and peyroll taxes..... Cherestesnennans 157,600.70 28,350.78 10,754.27 83,u98.49 34,997.16
Rent 8nd MAght. ovurvnennnvnnnnnnnnn ereieaeann 17,955.28 10,019.60 S,000.00 2,935.68
Office supplies and ssrvices......... 6,349.53 2,222.88 248,54 3,878.11
Travel..... . Cesiananans sevieveessssencnnana 30,731.69 $,221.58 1,173.39 13,331.51 11,005.21
Assoclation dues .................... feserenrees 961.13 52.00 203.50 557.50 148.13
Entertalnment and luncheons......... te e 3,666.10 1,u05.07 130.59 2,130.4%
Meetings (net of fees, $1,970.00).....cueu.nnn. 3,107.48 1,940.19 182.21 876.92 108.16
Telertione and telegraph. .. .uvevvernrarnnsanons 4,968.69 2,373.86 244,72 670.51 1,679.60
I..o«8 and subscriptions......... eesescrenvarre . 1,273.38 243.90 433.79 353.%52 262,17
G:roup life insurance..... @t rttaacneana s 1,131.85% 1,056.60 75.25
409,47} 409 .47
4,084.16 1,502.75 133.92 1,604.66 835.83
1,000.00 : 1,000.00
Legau, ace omtir.g, and consult,ation fees....... 5,760.27 761.00 2,223.00 2,776.27
Peiision PLlAN COSLB. L. iuuieiurerunrnerncerannann 1,075.00 10,154.71 1,075.00 (10,154%.71)
Ccnventions and exhibits............ eeeererans 20,669,.11 20,669.11
Purniture and FIXtUTeB........cveeennnn s 4,433.13 2,628.04 1,805.03 ’
Voving end nev BPECE OXPenses.........coecvonan. 4,887 .47 4,071.82 815.65
oS T N o YT L T 8,420.97 3,197.36 3,222.99 1,471.72 528.90
Cecst of publications, net gsee Schedule A)..... 54,101.7S 54,101.7S
Aivertisine and publicity {s=2 Schedule B}..... 53,108.63 53,108.63 \
“ecacarch profects (see Schedule C)............. 178,171.28 178,171.28 1
EXpenses - DOt.....oveenensnn 563,867.07 74,857.61 17,488.92  2u0,597.76  241,077.43  (10,154.71)
EXCEG3 OP INCOME OVER EXPENSES FOR THE YEAR...... 183,700.01 4,732.24 9,044,726 29,059.868 125,733.45 15,130,138
SECEMVES, JANUARY 1, 1960. .. .cieacrnrernonnonenns 327,241.35 51,342.70  16,775.24 L3,429.70 92,888.62 122,805,09
K ISERVE3, DECEMBER 31, 1960....... e eeereaaes §510,941.36 8§ S56,074.94 £25.819.50 8§ 72,u89.58 $218,622.07 8137,935.27

( ) Imnotes red figure.

NOTE: Administrative expenses in the Expanded Rescarch Program
are paid, for the most part to Arericen Zinc Inatitute,
which hardloes the accounting for the program.
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} SUPPLEVENTAL S /JLE3 POR THE YEAR WNDFD DECIMAER 31, Jueo ™
SCHELULE |

~ N A - =y R Al PITHTY
Co L LR PITRLICUTICHDY, HET

,md".) P R et ieeraiereeeraeae. B 20,611.077
tural Flyers and uonsth:tion Bulletins RN 2,43%.92

:w,rinta ............. e e 1,270.63
soeade squlements...................................’... W, 00 .00
Plament Technical Lettera......... e e arees s 3,2000.00
Sweel’'s Catrlogs........ i seaeen e seevinn enr s e 6,924 .65

Sweet's Deosign Catalog..eovevennn. e et e PRI 5,655.32
Battery BIrochiUlr®. iveeeireessosnanes Pheasaees cesesrenssana 134 .41
Sbeathix¢ B 5 o T cherevessens 585.39
YLead Work for Modern Plumbing” ..vvinveinrcvrvonnnsesonnas 4,351.36
"Sound Attenuating Characteristics of Lead".......cc0ecveun L,432.23

TOTAL......0ovvnvenenn. $ 54,101,755 |

SCHEDULE B Foooonvionioon

j ADVERTISING AND PUBLICITY

Advertising space: . 1
Product deSi@N..ceceeerveassosssssossssesconssssancasess $ 9,5%0.96
Construction......ceeveneevsnccconsaans cateanan sesrrneaas 7,746.00
Plgments. . v ieevesncsnnnncoravncsnannos ceseessasreninoan 7,480.62
Coeramlcs ., .ccvvveecacncncene e tesesiesasraserssersransnne 9,017 .44

) Anodes..... fereanaves Ceeebeesecentrtereereresrnsenenran 2,880.18

‘ TOLAL . cvvenerrenvrnecnacavncanns . 36,665.20 |

J Advertising production.......eeoevvevnnan. Creeracaaanen ves 7,736.87 J

i Publicity........ O PO cesesenssanres 8,087.79 §

: Apprentice contest............... eesevessesssrsrsrsessonas 6518.77 4

SCHEDULE C

RESEARCH PROJECTS

Powder metallurgy = Rensselfer........cicveeevescnccence.e $ 13,522.92
Lead coated steel - National Research........oceoe0se00a0e 2,000.00
Reinforced lead = AIMOUD...ccoeveeecresocsoscsnosonoscnons 1u,461.81" '3
Vibration attenuation - Lessells & Associates............. 26,363.77
Sound attenuation - Goodfriend, 6tC...cecvererercrenannens 2,461.13
Lead 8110Y8 = AXTOUP...ccerestasrensuscccanccassnsssssnnns 28,769.21
_._3 - Lead Chemlcals .= A. D. LItt1€..ceueeerernsnarncernncnaees  30,276.30

Y

Heat'emissivity - New York University.....ccvcevveennnenes 6,000.00
Ceramics....... Seesesessesssseesersre s aves ettt e st oo ey 28,240.00
Lead organic compounds - Organischiv.i..ccvececsceronsancss 5,813.77
Pigments for water soluble vehicles-- Eagle-Picher........ 15,628.19
Surface characteristlics of lead - University of Melbourne. 4,000.00
Miscellaneous IeSearch.....ceeeserossssrresssosorsnsnsnnncs 634.18

iveseseseess $178,171.28
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PCR RELEASZ NOT FARLIER THAN

b:00 P,M., Tuesday, May 2, 1961

EXP/NOFD RESEARCH PROGRAM RRPORT
By Dr. Schrade F. Radtke
Director of Resesarch
Epanded Research Program - Lead Industries Association

Our progranm has nov moved into its third yesr. I thinX ve should
take stock of our position, reviev the progress of cur recearch and take
8 look at wvhat ve have acccmplished. The industry has achieved surprising
success in this brief span of tine and the progrem has grown larger with
each year. It is befitting, therelore, that in spite cf its glamor, wve
do not overlook tke most importart factors in our research, and that we
remember the solid founda®ion o:x.\mich our progranm has been built, and the
combived support the industry has put behind this effort.

It would be easy to take pride in the ever groving dollars in our
budget - but dollars alone don't produce anytking., Mopey 18 inanimate and
accomplishes nothing in itself. Machines perely repeat vhat pan tells them
to produce. Only people have the ability to male significant advances.
Dollars provide pecple vith the time to devote to this progras and machines
and equipment provide the tools peeded for investigating nev uses for our
netals.,

Behind the research report, to be presented today are long hours of
izsgircerirs, planning and prograoming vhich 1s done by our ipdustries?
technical people in our working tecbnical cormittees. These steps are

followed by screening of rescarch proposals, selection of contractors,

PR
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avard of research contracts and the follow-un to ma“e certain that owr
research needs are met. All this requires highly campetent technical
manpower, dollars for expenses to travel to meetings and to confer vith
contractors and finally, it demands time avay from assigned ccapany respons
sivilities to see that this industry-wide program of research peets vith
succsss.

The technical data are then passed on to the sales aid marketing
people of the many companies in our industry, wvlo in turn maks studies as
to how this information can moet cffectively be used to further their
business and to incrcase the sale of lced anl zinc. In like manper, the
inforzation is put in the Lands of the Lead Iodustyies Assoctation and
the American Zinc Institute to permit pramction of the perfected dcvelop-
ments.

Returning again to the technicu.l comittees and to the technieal
perscnnel cf the menber capanies, here is where the vital cooperative
effort is nmade: the pooling of industry information, the assistance to the
Expanded Research Program, to our research contractcrs, and to each other,
TLese are the people vho make tie industry stand together to insure the
technologicel progress of leed and zinc. Without this industry hu:)ﬁ.ng,
without the 8$011d support of its people, ve in the Expanded Research Program
could not accomplish our goals effectively.

Yhile I have talked about the committee function in this prograa, it

- is only one tmet ot the total effort put in by the industry people. At

the risk- of. ’bcccmirg tiresome I will VLriefly outline several case histories
shoving vhat the companies have done to advance our program. These cases

do not nppeu' 1n any of our budgets and have not been reported previously,

n"
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In our program for development of improved techriques for sheathing
cable we had outstanding cooperation from the John P. Robertson Company
vho designed the equipment, installed it and participated in paying for
the operating costs to irmprove the machine, The American Smelting and
Refining Coampany and the Anaconda Company provided the materials used in
improving the machine. We had representatives of the cable sheathing
campanies vho offered their technical advice and suggestions. Of very
great significance wes the outstanding work done by representatives of
the Anaconda Company in carrying out the physical testing and metallo-
graphic examination of the products produced on the equirment. The Lead
Industries Association contribu;,ed by working with us in the final vrite-up
of the technical paper covering this development.

In our study of lead-base alloys at Armour Research Foundation, the
Anerican Smelting and Refining Company and St. Joseph lead made available
to our contractors baclground information on lead alloy development to

assist them in their work. Consolidated Mining and Smelting Company as

well as Azerican Swelting and Refining Campany provided extremely high purity

materials which were used as the base stock for the alloy study. To reduce
the high cost of analyzing lead alloys and the difficulties in carryirg
out such analyses, we had ocutstanding cooperation from American Swelting
and Refining Company, St. Joseph lead, Fagle-Picher, COMINCO and Cerro

de Pasco who provided the aralytical data for the wide series of alloys
vhich vas prepared., Other member ccmpanies furnished information on metal-

lographic techniquc' and offered help to facilitate progress of the program.
0%

A

In our investigation of the behavior of lead asbestos pads we had
outstanding ecoperation from Few York Central who provided background
Sntomtyion on the use of these pads as vell as from the Abernathy Ccmpany

2 A B e - ot 2 i e il - S T VI NPTNR e S
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wvhich made all the tes® samples employed in our investigation.

pibiosablay o Jngets

In our examination of new techniques for producing high strength lead
alloys the American Smelting and Refining Campany conducted the first
evaluation of test materials vhich proved the feasibility of this approach
for producing nev high strength creep resistant alloys. Subsequently epectal
. lots of ;r.at;:rialc and alloys were presented to the contractor by American

Metal Climax end Consolidated Mining and Smelting Company. In addition,
Apaconda and American Smelting and Refinirg Campany lent assistance in
pr;)per metallographic techniques, as “7e vere nov working in nev areas vhere
existing techniques were no longer effective,

1 In lead for sound atteauation ve have had excellent help from Cordo

‘ Chemical, Bar Ray, various naval research laboratories, Dave Chapman, Inec.,

Mobasco Industries, Curlator Corporation, Azerican Viscose, United States

Plyvood, United States Gypsim, Broken E1ll Associated Smeltcrs, S5t. Joseph ,
- lead, Arerican Smelting and Refining and COMINCO. Each of these organira- ; ‘
tions contributed sample lots of materials or provided us with information

for our study and evaluation. The U. S. Ravy, which 1s conducting a

hbibaiiasii

related program, provided us.vith the results of work they have done in this :

aresa. v
One of the major objectives of this progranm is that we are able to 1

produce cheap lead sheet at minimm cost in large tonnage quantities. =

E Initially Consolidated Mining & Smelting Campany 3eveloped a continuous

casting process for Wucixg starting sheets. Broken E{ll Associated

Smelters took up this idea and expanded it into & commercially feasible
plece of equiyment vhich has been designed, built snd operated in their |

South Melbourne laboratories. Because of the inherent simplicity of this

technique and its adnp.ubuity to many of the needs in our program,




F e FIRR TR X FORETY SRR . Nk VBN R R e i P O IR 2% S TR S - RN

DR, SCHRADE P. RADTXE -5 -

Broken Hill Associated Smelters prepared an outstanding movie on this
device vhich will be shown to you on Wadnesday mornirg May 3 at 9:00
o'clock at the opening session. This device vill be ultimately of tre-
mepdous importance tO us in our sound attemustion program. 1In additiom,
these two companies have developed manufacturing cost data and have ex-
perimented with various alloys vhich can be cast and bave made tbie infor-
mation freely available to the industry. In addition, Broken Hill Asso~
ciated Smelters have studicd pethods for adhesive bonding of lead sheet
vhich have also been made available for future incarporation in this yro-
gram. Interestingly enough two of our nemter campanies are constructing
pew office facilities and are using lead at this early date {n the cone
struction of tdheir building to permit practical application of the develop-
ments in this research effort.

In our study of pev methods for producing lead coated steel stock
we have had the wonderful cooperation of the Anerican Can Cozpany which
has vorked closely with us in establishing specifications and in testing
the fipal product from the standpoint of bonding, corrosion, formability
and adherence. The steel sazples for this program are also supplied to
us by the American Can Campany 80 that we will have materisl of uniform
quality for evaluation. We are studying the effects of surface conditions
on the chemical and mechapical behavior of lesd. BEroken Hill Associated
Smelters are assisting rmarkedly in this program and are providing the high
purity materials from CCMINCO as the dase stock for our testing. In
addition, zb«i’";?. spending considerable time vith the contractor for this
rescarch to -uji-—pu;, because of the long distance involved between our
headquarters and the source for the research,

On our very Wt program for the gevelopcnt of nev lead organie
coapounds and pew applications ve have bidvlul help from our assoclated

3
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caupanies: The Btiyl Corporstion, Fatiopal Lead, Associated Ethyl ia
England as wvell as the Quartermaster Research and Engineering Coumand of
the Quartermaster Corps located in Hatick, Massachusetts. These companies
and organizations have provided analytical help and information on the
safe bandling of these matarials. Eagle-Picher Compeny, Hational Leed,
The Ethyl Corporation, Hamoond Lead have all made significant contriduticos
to the research which is being conducted at Eagle-Picher on lead primer
pigments compatible vith water reducible systems. This help has been in
the farm of technical consultation, sample materials and the provision of
background data develcped at each of these caupanies® own expense., Ve
vill soon avard s contract to the Pagle-Picher Company for investigation
of lead pigments for exterior paints. At a very reascnable cost we are
obtaining tremendously valuable background and experience from the Eagle-
Picher Campany vhich ultimately will be made available to the benefit of
our industry as a whole.

We have many ceramic fellowships located in the universities here
and abroad. Our pember ccmpanies have provided background information
as wvell as many important sample materials for our students. We have Just
recently initiated a program to develop improved methods for high speed
plating of leed. U. 8. Smelting, Mining & Refining Coampany have turned
over to us dats which they have developed in this field for the assistance
of our contractor. We are looking at problems vhich are encountered in
lead platinrg tanks where electrochemical corrosion is involved. The
Esthone Division of American Smelting & Refining Campany, Netional Lead
and the Brif.'i"h Fon-Ferrous Metals Rescarch Association all have provided
background data to assist us in this ares.
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I am sure that I have caitted other Lmortaﬁt contributions mede
by our member campanies and by our associated companies but I have used
these fev exarples to 1llustrate the really vital contributions, that
are being made. When someone asks about the dollars being spent by our
industry I alwvays hesitate, because the exact dollars which sppear in
our Expanded Research Program do pot truly reflect this tremendous industry
cooperation and contribtution to the over-all program. It is impossible
to convert into dollars the broad experience of our industry, their backe
ground, and the preparation of sample materials, yet I hope tbat I have
shown you just how important the industry backing 1s to us in our Expanded
Research Prograa and how we could not make the progress ve have made vere
it not for this tremendous help. Also, I have pot pointed out this ree-
nmarkable industry cortribution simply as a pat on the back for the industry,
rather 4o I want to show hov much our industry is behind this progran
and how vital their solid coatributions are to our progress.

One of the very important prograns wve have had in the past and which
bas continued to achleve success for the industry is the program for the
development of improved techniques for sheathing electrical cables with
lead. This program bas been injitiated originally by the lLead Industries
Association in cooperstion with the cable mapufacturers. There have been
several machipes developed in the past for the continuous extrusion of
leay; but, their range of capabilities was limited to chemical lead and to
copper bearing lead. Tbe machines were not able to produce the high
- strength lead alloys vhich have found such wide application for cable
sheathing of qlécuiéal conductors. As I have mentioned before, tho
John P, Robertson Company offered to ook into this program and to modify

the existing design of the Hansson Robertson Machine to permit continuous
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extrusion of’ the cable sheatuing alloys., These alloys, of course, are
antimonial lead, arsenical leed, tellurium dearing leed and related alloys,
In 1958 progress was still slow and tedious but by the early part of 1959
success vas achieved and all the alloys were produced on a pilot plant
basis. Certainly not all the production probleus were s0lved but the
feasidility of extruding tbese alloys cn the Eanssop Robertscn Press vas
conclusively established, GSarple cables were sheathed and the physical
properties vere found to be at least 2qual or better than matersal produced
on tke conventional internitient hydraulic press. Throughout this prcgrem,
our member companies supplied the meterials, the cable manufacturers
furnpished us with free consulting services and special mention rust be
zade of the contridution of Kr. Claremont Sayder of the Anaconda Company
wvho d1id all the evaluation of the nrysical properties of materials. When
the results obtained from the new machine design promised & significarnt
ccomercial potential, the information was btrought togetber and a paper vas
vritten for presentation at the American Institute of Electrical Engineers.
LIA staff contributed significarntly to the preparation of the peper and
vithout their Lelp we would not have been able to meet the deadline for
presentation of the paper. The information was disseminated in couniries
around the world. To describe the apparatus we prepared a short film
vhick bad been presented at our first industry meeting. This film, together
vith the data, has also had very iide ecirculation. At the beginning, the
response to the equipment was lukewvarm and there was scme question as to
the value of the development which hed been acccmplisbed. However, after
the pnagnﬁfion éf the paper and the discussions held in the various
countries trddé interest increased and we have recently learned that during
1960 there vere 16 of these machines sold in Europe, 6 in Japan, b in the
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United States and ope in Australia. The delivery schedule of one of the

suppliers of this equipment requires ccmpletion of one new contin@-
extrusion press every three weeks for the entire year of 1961, Other
ranufacturers of this type of equipment are doing extensive research to
modify their own epparatus for producing the alloys I have wentioned or
similar alloys. These imprcverents certainly mean continued use of lead
in cable sheathing, retention of our present narkets and the arrest of
the decline in the use of lead in cable sheathing.

This case history highlights two very important factors vhich deserve
special emphasis, First, that once a techrical advancemeut bas been
developed, it rust be followed up by vide dissenmination of the information
to stimulate other people into corsicdering the knowledge and making use of
it. Unless this is done the benefits of research are entirely wasted.

Secondly, that the published research data did not produce an immediate

" ) response, and that there wvas a lag in time before full use was malde of the
information and before procurement of the equipment was stepped wp. v

Thus we learn that people must be patient and time must be allowed
for research results to became fully effective. We see that approximately
five years have elapsed from the inception of the fdea to its successful
realization in terms of nev sales and increased conswwption of lead for
cable sheathing.

In conclusion, I vant to emphasize the progress which has been made
possible only through full support on the part of the industry. This 1s
not the work o‘t.‘bobemnqrofufcvnen; 1t 1s the vork of the entire
industry in vhich technical people as vell as sales people are playing an
important part to insure the success of our efforts, The results cannot

be achieved over night., As a matter of fact, in this particular case
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vhich I have fescribed, five years have transpired before the effects of
an idea vere realized.

I have talked about the results of only one progrea, and nov I went
to tura the progran over to Mr. Bck and to Mr., Cook who will discuss our

c-all progras and the progress we are making. Thank you.
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FOR RELEASE BOT EARLIER THAN
4:00 P.M., Tuesdsy, May 2, 1961

EXPANDED RESEARCH PROGRAM FEPORT
(CHEMICAL AND ELECTROCHEMICAL)

By Albert R. Cook
Research Engineer
Expanded Research Program - Lead Induetries Association

Of the 28 research projects dealt with in our last quarierly report
Dr. Radtke has asked me t0 consider for presentation to you today those deal-
ing with the electrochemical and chemical aspects of the use of lead,

The use of lead in paints s a subject of irmediate practical interest
and irportance and ve are particularly pleased that one of our ova members,
the Eagle-Picher Cocpany is carrying out research for us at their Joplin labo-
ratories under the direction of Mr. Harold BEarmer. Their assignment to develop
a primer paint for steel incorporating lead compounds and vater soluble

vehicles has already demonstrated the rust-inhibiting value of & number of

lead compounds not hitherto recognized. As a result of their work so far, ve ‘;:‘:“ﬁﬁﬁ%@ﬁﬁ
have confirmed the value of a number of old favorites and have added some nev

ones to the 1ist, Some exarples of effective corrosion inhibitors are red lesd,

basic and normal lead carbonate, chromate, silicate and silicochromate and

lead dioxide. Of particular interest is the discovery that reducing cospounds

of lead containing nitrogen shov anti-corrosive properties. These would

include lead nitrite, cyanate, and cyanamide. The complex ferricyanide also

showed anti-corrosive properties. The next phase of this work will de to

develop vehicles vhich are compatible with the preferred lead compounds and

in this rapidly developing field ve shall be choosing the best available from

the industry, and ve hope paint manufacturers will see their opportunity and

Join us in the development of vehicles suitadble for our special purpose.

(Presented al 3 Ird Annual Meeting
Lead Industries Association
Chicago, Illinois - May 2, 1961)
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This (No. 1) is Orville Ross at Eagle-Picher's lab applying paint in
controlled film thickness with a wire wound RDS Laboratory Coating Rod.

Bi1l Arrandale (No. 2) determining dry film thickness of paint on test panels.
The instrument being used is the Magna-Cage which makes use of the msneué
properties of tl;e basic material in its thickness determination. Mr. Marvin
Long (%o. 3) measuring the front impact resistance of a test paint oa auto-
motive steel by means of a Gardner Variable Impact Tester. Mr. Hovard Hughes
(Fo. 4) determining film hardness by means of the Sward Hardness Rocker,

This (Ko. 5) is Mr. Howvard Hughes inspecting test panels in the humidity
cabinet. (No. 6 and 7) the salt spray cabinet. Mr. Everett Ritchie (Ro. 8)
assessing results Aner the salt spray test.

These slides give you some indication of the detajiled and painstaking
vork which is involved {n our research and vhich {s normally summarized for
us in quite a few words.

We are glad to say that Eagle-Picher Company has agreed to conduct
additional research for us. The nev project will be the development of
water-based paints for wood for exterior use and vill cover those surfaces
not dealt vith in the present research.

It {s perticularly fortunate that both these programs are to be handled
by the same group since much of the information developed in our present

program will be applicable to the nev one.

The high speed plating of lead 1s a project on which work has only
recently been started. Our contractor {s Graham, Savage & Associates and
this alide (No. 9) shows Dr. A. K. Graham, President and Director of Operations.
This 'lo 10) is Mr. ‘B. L. Pinkerton, our investigator and an electrochemist
of 1ongr:e)vt:?ex"1ence. The purpose of this investigation is to Qdevelop high
speed "pl'.'ati‘na processes which will allowv lead-coated steel to compete in the

non-food container market, for architectural uses and for use as a shield
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against atomic radiation. The properties of electroplated coatings are
different from those obtained by other methods and {t is very likely that
Quite thin films will provide good corrosion protection. Bowever, this is
sapething wvhich we must put to pracifcql test {n this investigation.

{¥o. 11) This s a plating cell used to determine limiting current deas
sity. It includes provision for rotating the cathode to simlate high speed
plating. (Bo. 12) Measuring the thickness of the lead coating using a
Dermitroa. (Ho. 13) Adhesion and ductility are measured in this hydraulic
press. (%o. 1L) Sarples of lead-coated steel. The rods wvere plated in a small
cell designed for repid screening of additive agents for the plating bath.
This again is an exarple of a program vhose success would have early practical
irplicaticas for our industry, tackling as it does problems in the large
potential markets in the ccatalner and buildicg industries.

It is not at all difficult to appeal to the imagination with projects
of the type Sun discussed.

Bere (Xo. 15) are some gentlemen aiscussing your research ianto lesd '
organic compounds. They are, left to right, Dr. G. M. van der Want, sub-
director of Organisch Chemisch Instjtuut of Utrecht, Holland, Prof. G. J. M.
van der Kerk, Director, Mr. L. C. Willemsens and Mr. M. Rufter. These gentle-
men are at present evaluating the known methods for establishing chemical bonds
betwveen lead and the carbon atoms in organic chemicals. As a result of this
wvork lesd ccepounds are produced vhich are then tested to get an insight 4into
the relation between chemical structure and the antifungal activity of lead
compounds. -There would be wide application for an efficient fungicide.

Dr. van der Xerk’s group is particularly qualified for its work on organo-

lead compounds on sccount of their videly acclaimed work vith tin compounds
vhich had irportant results for the tin industry. Included in the investiga-

tion will be work on the stability of these nev lead compounds. To the chemi-

Tw-
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¢Al {ndustry an interesting possidility demonstrated by the work so far {s that

lead compounds may be used as initiators for polymeriration at high temperatures.

The norwal types of radical formers such as peroxides, azo compounds, etc.
function at much lower temperatures and here ve see the possidility that lead
coxpounds may operate over a vide range of temperature.

This (No. 16) 1s Mr. Willemsens searching for a solvent for crystalliza.
tion. (Mo. 17) Mr. Ruiter at the cracking apparatus. (Bo. 18) An investiga-
tion into the effect of tridutyllead acetate on broad beams.

We huve just asked Eltex Corporation to commence work on the development
of processes for deposition of adherent lead f{lms on metal and noa-metal sure-
faces. By using chemical methods for laying down metal coatings ca surfaces
it is usually possible to obtain a very uniform and dense coating which would
be expected to have good corrosicn resistance. It i{s also clearly possidle to
lay down such a lead coating ca complicated shapes and inaccessible parts.

The capadbility of coating non-metals also has interesting possibilities
and ve expect that {f this research {s successful there will be a oumder of
1 interesting applications for lead in this area. Some of you may like to know
that the method for reducing the fonic lead would be based on the adsorption
of a metallic salt or complex which could de converted to catalytic nuclei
capable of generating activated hydrogen supplied by suitadle hydrogen donors.

Dr. Rarry Kroll will be conducting this investigatioam.

E |
] As a result of our committees' recommendations and vith the help of
3 Mr. Ziegfeld's staff, a survey bas been carried out prior to instigating work

on tbe electrochemical corrosion of lead in plating equipment. As a result of
this investigation {t nov appears that there may be soluticas to this prodlem
already gyailnble. After appraisal of this survey we shall be in a position

either to advise the 1n§ustry howv to overcome this wvidespread prodlem or ve

shall be able to 1nsilgate work secure fn the knovledge that pres.at practice

has been thoroughly reviewed.

Sode
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At the University of Melbourne ve are sponsoring a fellovship progrem
which is designed to improve our fundamental knowladge of the surface charsc-
teristics of lead. Little is known about the kinetics of adsorption and the
initial stages of the reactfon of oxygen cn lead and this work should make an
important contridbution in this area. Our investigator, Mr. V. B, Tare, 1is
vorking wvith evaporated films of lead vhich are first examined for thermal
stability over a vide temperature range involving temperatures between -183°C.
and 20°C. Electron diffraction patterns for the lead films are then examined
in order to determine their crystalline structure. Electron micrographs then
allow a determination of crystailite size. It may be of the order of 500 A°
vhere an angstrom unit {8 cne hundred millionth of a centimeter.

This work has given an insight into the effect of oxygen on the surface
area of the film laid down by evaporation. The heat generated in the chemie
sorption of the oxygen probably causes sintering of the lead, leading to a
reduction in surface area. After this initisl reaction the rate of sintering
is reduced due to the oxygen atoms acting as a barrier and decreasing the

mobility of the surface lead atoms.

Such work as this, by throving important nev light ocn fundamental corrosion

mechanisms can have important application over the long haul.

In addition to this project we are sponsoring a number of other research
fellovships and the majority of these is being dealt vith by my colleague,
Mr. Eck. JForthcoming work will include further studies into organolead chemi-
stry and the evaluation of existing lead chemiceals. _

I have glven you a very drief indication of the following projects:

1) Lead 1p’vater dispersidble paints for steel and for exterior application

on wood. '
2) Rignh opeed plating of lead on a program of research aimed at the

canning and building industries -

oy
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3) An investigation into fundamental aspects of organolead compounds.

4) The plating of lead by chemical means to investigate the special

characteristics of the electroless lead film.

5) An investigation of the corrosion of lead used for plating baths.

6) A fundamental approach to the cxidation of lead.

Our aim is to increase the effort on this area of research. Our a8t
vork at Arthur D. Little on lead chemicals pointed to some interesting areas
for future study and we shall work toward the satisfactory definitioca of
further projects in this field. Such possible applications as the use of
lead in anti-fouling paints for ships and lead compounds to inhibit slime-
producing organisms ia jet fuel come to mind and will be carefully examined
in relation to our overall pregram.

We are optimistic that the use of lead chemicals will be consideradly
increased in the future as a result of our research. Apart from the actual
practical results of our program we are finding that our work provides a
stimulation to other research groups in industry and in the universities to
pay more attention to lead. Our industry can only profit by this all-round

increase in research activity on cur material.

M s 14
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FOR REIEASE NOT BARLIZR THAN Moy 2-3,1501
', 7 : 4:00 P.M,, Tuesdny, May 2, 1961

EXPANDED RESFARCH PROORAN REPORT o
(METALLURGICAL AKD CERAMIC)

BY Bacmel B, Eok |
Research Engineer :
Expanded Research Program - lead Industries Association

It is a pleasure to be with you today to briefly describe the metal-
lurgical and ceramic projects on the lead Expanded Research Program. Becsuse
. ; of the many programs nov in progress the comnents oo each of them vill of
necessity be brief and vill be supplemented by slides to acquaint you with
the people who are carrying out the research and the activities they are
engaged in. JYor more corplete descriptions of the individual programs
there 1s available the latest Expanded Research Program Quarthrly Report
and also, there are exhibits on many research programs vhich ve invite you
to vistt.

I would 1ike to begin by descriding two programs by which wve are

seeking improvement in mechanical properties of wrought lead products to

. 3 eventually offer the lcad consuming industry more self-supporting rolled and
extruded shapes.

Py

One avenue of attack consists of a contimuing study of lead powder
metallurgy at Rensselaer Polytechnic Institute. Through the powder

metallurgy process nev alloy systems and mechanisms for hardening bave become
availadble vhich shov very promising results. The majority of the effort has
been concentrated on the lead-copper alloys vhich, by powder metallurgy
techniques higher percentages of copper can be retained in a oore finely — S
dispersed form than dy conventional casting and working procedures.

Ve have a fev slides vhich driefly cutline how these powders are

Presented at 33rd Annusl Meeting
Lead Industries Association
Chicago, Illinois, May 2, 1961
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consolidated into wrought forms. Our first slide showvs Mr. Baum, project

engineer, using the microscope to determine the site and distridution of

the copper particle within the lead powders. Interparticle size amd Spaciné
has pronounced effects on final properties. Prior to extrusion the powders
are precompressed into small billets and extruded in the miniature tooling
shown in the next slide in vhich & small extrusion produced dy the tooling

is also apparent. The consclidation of these powders into homogeneous
wrought forms is achieved only by the working in precawpactions and extrusions.
Bo sintering process usually used in powder metallurgy 18 required.

Extrusions made in this marner have demonstrated excellent tensile, Foom o

creep, and temperature stability characteristics. In the lead-5% copper
alloy tensile strengths as high as 8,000 psi are achieved from as-received
3 powders and 5,000 to 6,000 psi from oxygen reduced powders vith ductility

as high as k5% elongation. These strength levels coupled with the fact that

the properties are retained on exposure to high terperatures are in their
own right very ccemendatle. An odded benefit, hovever, is the fact that the
? creep strength of these powder extrusions is considernbly in excess of thcse
of sny alloys prepared by conventional methods from cast ingot. At a creep
stress of 3150 psi inverse crecp rates of only 47.5% elongation per year
result,--a level of performance not hitherto obtained in lead alloys.

} The vork on the lead-copper system as vwell as others will continue in ‘

‘ viev of the pramising results achieved to date. it 2
In o program at Armour Research Foundation another mechanism by which

the propcrtie_s-_of lend can be enhanced is being investignted. This involves 3

reinfoi-cin‘g a lend matrix with metallic fider components which is aceamplished

by infiltrating fiber structures vith nolten lecd. Ammour's work has

developed techniques for successfully carrying this out and has shown that

eccellent properties can be obtained rrgafhe lead-fidber composites. .

s




MR. SAMUEL B. EC¥
We have same slides vhich show the apparatus by which infiltration

is carried cut. The first slide depicts the aluminum mold partially filled

with molten lesd of the desired composition. The preformed and sintered
steel fider mat is being placed on top of the molten lead where it wvill float
as long as the lesd and steel do not rutually wet each other. The second
slide shows the bell jar in place over the mold which is being filled with
RC1 gas vhich reduces the oxide coating on the steel fidber to allow wetting.
As the steel surface becames clean the fiber mat sinks into the molten lead
and becomes infilirated.

A major portion of the work has been devoted to evaluating gaseous - N
fluxes to obtain wetting between the lead and the steel fiber mats. The most
prozising flux found is hydrogen chloride gas which has allowed good
infiltration at temperatures as lov as 750° as contrasted to 1800°F. for

hydrogen.
. i The strength of these composites are found to be outstanding. Infiltrated

fiber bodies of approximately SO% fiber density show strengths in the range of
15,000 psi and strengths as high as 26,000 psi have been obtained.
Another:{uteresting observation is that lead will not separate froo the

fiter bodies once infiltrated even though the melting point of lead fs far

exceeded, and this pay lead to important applications in bearings and solder
composites.

The next slide shows how this effect pay be put to use. In the center
are scme copper sections wvhich have been soldered using Aa section of lead-
fidber ca:pocite.» The copper is wit orly undernenth the composite and lead
does not flov beyond regardleas of the soMering position. In nddition the ¥
J;aint 1s strengthencd by-Teinforcement from the fibers. This ability of the

lead to melt yet remain in place may have important implications in dearings.
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¥hile the fundamental progrom will scon be brought to a successful
conclusion, ve are at present considering further work on solder composites
and bearings in conjunction with Armour and the Buyck Corporation vho is
sponsoring a major progroz on fider metallurgy.

In the area of fundonental research we are conducting a caoprebensive
study of high purity bdimary end more complex lead dase alloys at Armour to
obtain a thorough understanding of the strengthening mechanisms by which
various alloying elements enhance the properties of leud. Thorough under-
standing of these mechanisns we feel, vill lead to alloys of irproved
mechanical, physical and corrosion characteristics.

In recent vork the proacunced role that oxygen plays in lesd alloys has
been deternined vith regard to strengthening. Strengthening due to oxygen
occurs rapidly after the solubility linmit cf approxizmately 6 pru 1s exceeded
and 15 ppa has bteen shown to increase strength by almost 300 psi.

We have a series of slides which shov the process by which the high
purity alloys are made in the laboratory. Our first slide shows Carl
Reichel, the project engineer at Armour, renoving the tarnished surface froo
high purity lead under an inert gas atmospherc to prevent the clean surface
froo reoxdidizing. Only after the lead is finally cast does it come in contact
vith oxygen sgain. Our second slide details the high frequency melting fur-
nace in vhich the alloys are mde also under an inert gos. The high purity
graophite mold 18 used and the welt is cast in & water cooled copper crucidle
that can be seen belov the mold.

Fron t.l{!;. work considerable knowledge has been obtained on the potent
role of qﬁ;ﬁ»m 1cad alloys vhich has always been present but not oo well
understood. The effcct of numerous alloying additions has also been deter-

e o
pined and now ths investigation of more coplex systems to study the inter-

action of alloying elements is being undertnken.
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We feel that this fundamental inforrmtion will Ve of considerable value
to cur industry os well as to the coasuzers of lead products. Direct benefits
are slready arising from the pregran in the battery industry vhere somoe firms
arc using the fundamental information to acdvontage in their own research on
grid alloys. The informtion is also being put to good use by many other
contractors in the lead research progras.

There are t.h.ree prograns in applications research for lead which I want
to triefly cescribe.

The progran to develop alternate methods for producing lead coated stcel
1s presently moving forverd in two seporate directions. We have odbtained
lead conted steel Ly vhich the lead was applied by vacuun deposition tech-
niques in very thin coatings for possidle utilization in the container in-
dustry, and this prelininery ioterisl has leen evaluated by a major container
panufacturer recently. The results have shown that the vacuun netellized
steel did not perfora cs vell as conventionally produced terme cooted steel
fran the corrcsion standpoint tut tetter frum a forming standpoint. An
initicl econunic stuly cf producing lend cocted steel Ly the vocuun petal-
lization process indicates that putentially the process would be caopetitive
to tinplate. The high cust of cunventional terne has been the only liciting
foctor to its inercosed usage in that its supericr corrosicn resistance cun-
pared tu tinplate is realdily acknowledged. Because of the potential econcaies
of the vacuun netallizing prucess considercticn is beinyg given to exteniing
the study to overcome the deficiency of the preliminary oaterial.

Only receptly a progran vwos initiated at the University of British
Coluntia to e\;luatc techniques fur direct roll cladding of lead powders on
steel. It.isrintendcd to study thicker coatings which may have architectural
applicantionb‘rm well as the thinner coatings of nure interest to the container

industry. Clnddln& Ly this process 1s carricd cut ly feeding the steel and

T e e
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particulant material simultanecusly into the gap of & rolling mill, and

adhesion is accomplished by the drastic working of the particulant materials
as it is forced through the rolls. If technically feasidble, the process
has the advantages of coating only one side, applying heavier coatings than
those cobtained by hot dipping, and applying coatings of compositions other
than tin alloys used in the hot dip process.

The majority of experimental wvork on our program at Lessells and
Associates to obtain design criteria for the increassed use of lesd-asbestos
peds for vidbration attenuation has been cazpleted, The intent for entering
this progran was to obtain acdditional vibraticn attenuation data on the pads
80 that greater usage vill be made of them in applications other than btuilding
foundations and heavy machinery such as printing presses for vhich they bave
been used for mumercus years., The technical results have shown, contrary
to expectations, that the dynamic stiffness is considerably greater than

. anticipated and that the pads, therefore, will not be too effective in the

lover vidration frequencies range. This, however, does not subtract fra

™

the efficiency of the pads ot higher frequencies which are also cf concern
in pany applications, and this combined with their long life and lover price
coopared to competitive paterials {nsures their value in the vibration field.

At present we are in the process of interpreting the range of usefulness
of the asbestos pads ond reducing the experinmental data to a form which can
be used by vidbration engincers in specifying their installation.

The high-spot investigation performed by Bolt Beranek & Newman on the

uses of lea.;! for sound attenuation in architecture demonstrated the potential
of lead in this area. We have entered into a major research progrua with
levis 8. Goodfriend & Associates, acoustical consultants, to develop methods

and materials for incrensing the use of lead and lead products in architecture

for the purpose of sound coutrol. ) A
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In the initinl phase of this progran, analyses are being made of

camposites of lead and other architectural materials in various conatructions
to detercine the most feasible methods of incorporating lesd. . »f
Many lesd and leaded materials are being considered for possidle

utilization including lead sheet, lead-plastic cumposites, leaded fabrics,
and lewdr! danping materisls. These are being considered in composite cooe
structions with gypsum board, plywood, fiber board, stesl, aluminum, cemente
asbestos beard, and other construction materials. In meking analyses many
factors must be taken into consideration such as the mass and stiffness of

] the individual mnterials and the camposite, resonances, flextural vave ﬁ | L |
characteristics and their effect oa transcission loss in the mass lav range ;
and platesu area. These analyses are basically a screening mechanisa by E
vhich final choice of structures to be evaluated will be delincated. s

These prelininary studies have shown that the nass and limpness of 3

lead result in cutstanding irmprovenments when laninated to conventiocnal cone

3 struction reterfals and in many cases yleld the added transuission loss

i pecessary to increase the performance of a vall systen to elevate it froa an
1 inferior to a superior acoustical partition. The additicn of equal thickness
‘ of lead to alunimus, for instance, vastly increases transuission luss perforn-
ance, and this cooposite will receive further considerantion for enclosures

of high sound level machinery and office equipment. Coubinaticns of lead

and cepent-asbestos board or fiber board also show promise for use in

partition systens. Fron these initial evaluatiouns it is easily seen that

lead has deserved much nore vcomidemuou for sound contrvl in industry and

architecture than it has previously been given. It ia anticipated that lead

Ll e

will find pany nev and valuable markets in this hitherto unexplored area.

Finally, I vant to reviev the nany ceranics prograns nuv dbeing under-

taken through fellowship grants tu variwus universities throughout the
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country. This progron s very diversified, investigating the many uses of

lead oxide and other capounds in such systens as g];ze., vitreous enanels,
glasses, and dielectric ceranics. We fecl this progran contritutes in many
wvays to the dsvelopnent of greater usage of lead compounds in the over-all
ceranics industry. It produces fundanental technological infomation which
1s useful in {ts own right. Through publications of the Ivsearch in leading
ceranics and physical oagazines, it stimulates the interest of others in
further study of our materials. It provides a medium by vhich young scientific "‘
graduates are mde aware of the rany benefits lead contributes to cernnics :
systens, and it odbtains the thinking of eninent scientists vho supervise the
fellowship prograns oo our products. Many publications have ari..sen directly
from these fellowship prograns vhich have appeared in leading scient;ﬁe
Journals and many oore are forthccaing.

In the progran at Newv York University the thernal and spectral

enissivity of lead cacpounds such 28 lead telluride sid lead selenide are

teing neasured and studies on the effect of surface characteristics on these
properties are teing carried out. Froo this progran it has teen observed
for the first tine that absorption and emission of radiation 1s a dulk
characteristic rather than a surface phenwiena as previcusly understood.
Lead telluride anl lead selenide have shown high enission characteristics
and the present progrea 18 concerned vith increasing these properties by
altexration of the surface.

In the progma at Clenson Agricultural College studies are being made -
on the wettability of leal glazes on nany structursl clay product Lodies.
The interrelationships between wetting, glaze mturity, alherence, and

viscusity of lead glazes have been determined, and the superiority of lead

gloazes with respect to these pruperties strikingly denunstrated,
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At Pennsylvania State University the ceranic systen, PbO-IAzOs-SiOa,
has been thoroughly studied with respect to phase relationships and physical
properties. In the next slide Mr. Argyle, the fellowship recipidot, is
pelting a glass saople in a platinus strip furmace for subsequent evaluation.
The small orange spot on the vhite shelf near the flcor is the sample being
melted. Two papers frum this progran have been sutnitted to the Anerican
Ceranics Soclety for publication.

Three prograns are in progress at the Depertment of Ceramics Bngineering
of the University of Illinofs. Our first slide shows Mr. Anin deternining
by x-ray diffraction the crystellographic nake up of the ovpacifying phese in
bis study of lov temperature lead bearing emusels for steel amd aluminun.
Molytdenum oxide has decn found to le an excellent cpacifier of leald epanels,
producing good opacity without altering the lov firing temperature as other
materials do.

Another fellowship invclving the stuly of recucticn of lead campuund
cn firing ceranic systens is also being carried out, and cur next slide
shows Mr. Haertling follcwing the recducticn process by resistivity neasure-
pents. The sample contained in the small tube furnace is being subjected to
a controlled atoosphere of known coapositicn to delineate kinetics of
reduction.

The third progran at Illinois is oricated tovards electronic uses of
lcad systems, and in our next slide Mr. Wilcox is peking ceasurenents of
dielectric constants and dissipation factors on the lecd hafnate systeuns.

It is felt that the lead hafonte-bariun hafnate and lead hafnate-strontium
mu syl‘bénn will exhibit plezoelectric properties siniler t,u lead
zirconate-titanate transducer material and these pruperties are being

explored.
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At Rutgers Uruvc.raity lead glasses vhich devitrify during firing are
teing investipgnted as potential dielectric mterials. In the next slide
Mra. Soyth, the fellcwship recipient, is studying o diffraction pattern of
a devitrified lead glass with Prufessor Koeniy, Bead of the Cerantes School
at Rutgers. This tean has been associated with our fellowship progran since
its inception and develcped the very low-loss lead ceranic dielectrics vhich
ore receiving the attention of the cermzics industry. They have presented
and pudlished several papers on their work.

Basic physical properties of lead glasses are being stulled on the
fellovwship preogran at Alfred Unfversity. Thermal expansion measurements
are being made on glasses of the PLO-!(20-5102 systen to determine the inter-
action of the three cooponents cn expaasion pruperties.

Our last and nost recently inftianted fellowship progran is being
carricd cut at Pennsylvania State University vhere a stuly is being oade of
the themdynazic behavicr of lead oxide and hylroxide unZer high tecpernture
and pressure. In the pext slicde Nr. White is preparing o high pressure and
teoperature experirent oo lead cocpounds. The apparatus can be used to stuldy
deccmpositicn reactions at pressures up to 600,000 psi. Many lead oxiles
that have been eacountered so far including the vell kncwn phase PuOp in
rutile forn, R:3O)‘ ainima form, PO tetragunal formm and YO orthorhamtic
forn. Tixree less vell known phases have been prepared including PbOp in
orthorhanbice forn, szp3' and Ptyo 019 vhich they have established as being
the sane as the reported alpha RtOy, Pbgoaandﬂqou.

This co:’n":lude- the discussion of thc lead netallurpgical and ceranie
progran. It has been a pleasure to discuss these prograns with you and X

thank you for your kind attention.




' suzption of rinc vas steadily growing and, the initial excess production no longer being
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LEAD AND ZINC IN A CHANGING WORLD

By R. lLewvis Stubds
Director-General
Lead Development Association
and
Zinc Development Associstion
London, England

-

S8ince I spoke at the Institute's mesting {n Chicago two years ago, the rela-
tive positions of zinc and lesd have changed dramatically. Zine, which for nearly

thirty yesrs had been locked upon as lead’s poor relation, 4s nov ‘he more highly

priced. From November 1958 in London, and December 1959 in the U.8.A., their prices e

have been diverging, that of zinec having risen as leadims slovly declined,

In December 1960 the price of lead on the London Metal Exchange fell to %62
a ton, 1its lowvest for ten years and, although world consumption reached its highest
ever in 1960, the price has as yet barely recovered despite the recent announcements 4
of cuts in production.

Zinc consumption has expanded even more and it too reached a nev record level 3
last year. The London price, which rose in October 1959 to 138 a ton, its highest for
several years, has now settled back to between 180 and 190 a ton, & level vhich appears
to satisfy mcst producers and consumers -- Or at any rate those outside the United
States.

Indeed the world situation looks different vhen seen froam the other side of
the Atlantic. In contrast to the U.S.A., consunption of both metals in Zurope has been
rising steadily in recent years.

¥hen U.8. stockpiling came gradually to an end in 1958-9, total world con-

{Presented at Joint Session of
American Zinc Institute and Lead Industries Assa.,
Chicago, Illinois, May 2, 1961) o
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taken for stockpiling, was soon absorbed. Om the other hand, total world consumption
of lead was not so buoyant end much of the production which previously went to stocke
piling was added to producers' stocks vhich began to depress the market. The U.B.@.
imposed import quotes in an attampt to protect its industry from tbe full impact of
the groving surpluses cutside, but even this protection, and reduced production due
to strikes, 4id no more than delay the arrival of the changed situation,

In view of the problems confronting the industry 1t was pot surprising that
the conferences on lead and zinc, held by the United Nations in 1958 and 1959, should
have 1ed to the establishment, in February 1560, of the International Lead snd Zine
Study Group. This new organisation has a membership of 26 countries, including the
Soviet bloc, and embodies all those with important producing and consuming industries.
It thus provides a forum at which the world situation can be authoritatively assessed,
and at vhich producers have been adble voluntarily to reach agreement on steps aimed
at correcting the imbalances between supply and demand. Its press notices contain +

information vhich I am going to use in my review of the current situation.

TEE CURRENT SITUATION

Zine

The Free World's production and consumption of zinc metal have both risen
by sbout 100,000 metric tons* a year since 1958. After taking into account imports
from the Soviet bloc and changes in stockpiles -- acquisiticns by the U.3.A. and then
disposals by the United Kingdom -- there has been a reasonable balance betveen supply

and demand for most of the time. The situation is summarised in the folloving table:

1,000 metric tons A
1957 1958 1559 1960 1951 (est.) ;
Metal Production 2450 2250 2320 230 2540
Fet Imports from Soviet bloe . 60 70 65 15 5
Stockpiling
{increase -)(dscreane +) -22¢ -65 -25 +35 +15 3
Metal Supplies 2290 2255 2360 250 2630
Metal Consumption 2250 2230 2390  2L&0 2580 X
Balance 3
{surplus +)(defricit -) +L0 +25 -30 +80 +50

-

# All figures in metric tons of 205 1bs,
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Only once since the International meetings began has it been felt necessary
ﬁ to restrict zinc supplies. In May 155G saveral producers agreed to curtail sales but
U the continued rise in world consusption soon allowed these reatrictions to bs removed, 1
Thers are nov signs that during the past six wonths, supplies were again running ahead
of consumption, possidly becauss the recent expansion in Europe has slowed down & lit-
tle and as yet there seems to be no significant recovery in the U. 8. demand.

Producers' stocks in the U,S.A. sre at a high level and at present still

rising, but elsevhere they are lov and consumption is buoyant., Por this reason, al-

though acme deterioration in the tine position was noted at the last mesting of the

Study Group in Mexico City in March, no steps vere taken to restrict supplies especially

a5 most members, except perhaps the U.S.A., seemed satisfied with present price levels.
In the immediate future further rises in consumption should be sufficient

to absorb the increased production both from existing plants as well as from the new

units shortly to be completed in Auatralia and otkher countries. An element of un~

certainty 1s the Congo production, about 55,000 tons of zinc and 80,000 tons of zine

in concentrates a year, vhich might still be vulnerable to political upheavals.

Izmports from the Soviet bloc have also grovn a little in recent years, dut
no great increases are expected {n the immediate future. The Soviet countries, vhose
production and consumption 1is rising steadily, but 1{s not dealt with in this rebort,
are cooperating ia the work of the Study Group and seem to want atability in the
vorld market.

1 Yor zinc then the immnediate outlook seems reasonsbly good. Any imbalances

that might occur should not be too difficult to correct, providing world consumption

continues to expand.

Tead
Lead presents a different picture. Its world consumption has also risean

since 1958, but by only 60,000 tons a year, a slower rate of increass than for zinc,

World production, hovever, has fluctuated and in 1960 vas slightly lower than in

1957. ¥ . : - -
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After taking into account imports from the Soviet bloc, which elthough comparatively
snall are rising, and acquisitions for stockpiling supplies have exceeded consumption
each year since 1957, as is shown in the table. Refined antimonial lead is included

in both production and consumption figures.
1000 metric tons

1957 1558 1959 1960 1961 (est.)*

Metal Production 2360 2250 210 2270 2200
Net imports |

Soviet bloc S 10 15 30 b
Stockpiling -135 -80 -bo =15
Metal Supplies 2230 2180 2165 2300 2155
Metal Consumption 210 1990 2155 2210 2280
Balance +90 +190 +10 +90 -125

# After Mexico reductions

The §o1unta.ry restrictions on commercial sales made by several producers
in May 1959 vere continued right up to the meeting of the Study Group in Mexico last
March. BHewever, in the absence of corresponding cuts in production, the metal withe
held vas added to producers' stocks, vhich in the U.S.A. and in other countries out-
side Furope have nov risen to very high levels.

In Mexico the Study Group vas faced with a depressed lead market, high pro-
ducers' stocks and a continuing surplus of new supplies over consumptica. In the
eircumstances scme of the main producing countries agreed to reduce production below
the levels they had planned for 1961. Thus in Australias, Canada, Mexico, Peru, the
U.S.A., Sweden and the Common Market refined lead production is to be curtailed this
yeax;._ As a result Free World supplies of nev metal will be approximately 2% (50,000
tons) belov estimated 1961 world consumption, and production sbout 70,000 tons lowver
than in 1960.

At Mexico City, the U. S. Government repeated the offer, previously made

last September in Geneva, to barter agricultural products for surplus stocks of lead

Ty~
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held by producers at the end of 1960 and, 1f these barter deals (vhich are believed
to involve ebout 75,000 tons of producers surplus 1960 stocks and adbout 25,000 tons
of newv production from concentrates accumulated previously) are uihhc&orily con=
cluded, the producers' excess stocks outside the U.8.A. should de reduced to mors
normal levels. These impending stockpile transactions, together vith the curtail-
ments in production, should strengthen the price of lead and help to stebilize the
market, 8o benefiting producers both in the U.8.A. and elaevbers.

Nevertheless it is important to recognise that these voluntary curtalle
ments by scme producers would not be easy to repeat unless they were applied more
videly and shared more equitably. Howaver, nov that production has besn curtailed
1t will perhaps be slov to rise sgain above industry's immediate requirements.

RECENT TRENDS IN COMSUMPTION

The Study Croup's sssessments of the current situation bave provided a
basis for far-reaching decisions on levels of production, and this work will continue.
However, it is not the function of the Group to develop consumption, the basis of our

long term prosperity, even though its work may lead to more stable prices, 5o desirable

" for encouraging it. The long-term prosperity of lead and zinc vill dspend om rising

consumption 80 let us see hov they have fared during the past ten years.

Focus on 1950. Then lead and zinc were becoming scarce and soon the Inter-
national Materials Conference was set up to ensure that the available supplies vere
distributed fairly among consumers in the Free World. Shortages persisted for several
years and led to forecasts of the depletion of world resources vithin a fev decades.
During the next ten years the price of zinc was to fluctuate betveen L61 and L1590 &
ton, and that of lead betueen L62 and 1180 a ton. These gloomy prognostications and

» the instability of prices no doudbt spurred on our competitors and led some of our ovn

customers to look for substitutes.

Ia these circumstances 1t 1s both surprising and eacoursging that the use
of both metala expanded at all. In fact the total world consuaption of tinc grev by
nearly 4% a year and by the end of 1960 vas lbo;ut";’lB‘ higher than im 1950} lead grew

—
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by nearly 2-1/2% a year and by sbout 25% during the pericd. In 1950 the U.8.A. took
63 half the Free World's tinc and lead, and Europe, vhich was only beginning to recover
Q from the war, toock only a third. Nov the position {s reversed, Europe accounting for
half and the U.8.A. for only a little more than & third. Consumption in countries’
outside Purope and North America, especially Japan, Australis and Indies, is also
growing and now accounts for about 15% of the world total -- twice the tonnage of 10
Years ago.

Burope is still the largest and most promising market. In almost all European
countries consunption of both metals 1s rising steadily and In 1560 record levels were 3
achieved rearly everywhere. In ten years the total for lead has gone up from about
650,000 tons to one million tons a year -- a 504 fncrease -- and for zinc from ebout R
700,000 tons to 1,100,000 tons a year -- a niightly greater increase. For both metals 3
the sharpest rise has dbeen in Germany, the rapid growth in France at the beginning E
of the period having levelled off in recent years. :

Considered statistically the developments in Europe are most promising, but

the patterns of consumption for both are very different from those in the U.S.A.

il
b i e

Uses of Lead 1959

1 Cable Batter- Sheet & Tetra~ Others
E Sheathing {es Pipe ethyl
4 Europe : 308 20% 22% s 2Lg 3
; U.S.A. 6% 1 5% 15% Log
In 1959 the principel uses of lead (nev and secondary) in Burope vas for 3

" . cable sheathing, s minor use in the U.S.A. Sheet and pipe, also minor uses in America,

are more important in Purope. Perhaps the most encouraging feature of the European
Fattern is the much smaller consusption resulting from the use of automobiles, which

acccunts directly or {ndirectly, for half the lead used in the U.S.A. Motor car pro- 3 i

duction is booming in Europe and every year g&e_a'l‘ more cars on the roads.
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Uses of Zine _]_._222

Calvaniting Brass Sheet Die Casting Others

Europe 2% 20% 17% nsg 15%
U.8.A, 354 15% bg bog 3%

For zinc (nev and secondary) there are similar differences between Puropeen
and American patterns of consumption. The biggest use in Europe is for galvanizing
vhich takes 29% of the total compared vith about 354 in the U.8.A. In Burope dbrass
runs galvanizing very close, taking 284 co.pared with only 15% in the U.S.A. Sheet
zine {s third -- 17% ccapared vith a mere 4% in the U.S.A. Die casting, vhich 1s your
first use, consusing 40% of the total, nlu‘only accounts for 11% {n Europe although
it is groving steadily.

Within this Puropean pattern there are great variations between countries,
Thus only in Belgium and France does sheet galvanizing take more zinc than Jobbing
galvanizing, vhich i{s highly developed in the U.X., Germany and Italy. Sheet zinc for
building is more important i{n Belgium, France and Germany vhere it is the most popular
building metal. The traditional uses of both metals continue to account for a signifi-
cant part of consumption in Burope, and are holding their ground. The never uses of
zinc such as strip galvgnizing and die casting are still to be fully exploited. The
use of lead vill grov es more batteries and tetraeythl are required.

Looking further ahead thes politicel and industrial development of Asia,
Africa and South America should benefit zinc and lead. Japan {s an cutstanding example
of the growth that can be achieved; during the last ten years her annual consumption
of zinc has risen from 50,000 to 190,000 tons and of lead froa 27,000 to 93,000 tons,

India also is nov beginning to expand rapidly and there zinc has risen from 25,000

_to 60,000 tons and lead from 8,000 to 25,000 tons a year. It is not too much to ex-

pect that socon other emerging countries vill reach the stage when their economies

will become significant consumers.

- ‘ -—
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Australia also has a remarkadle record of growth in zinc consumption, from ‘
52,000 to 94,000 tons a year.

Against this prasising picture let us nov examine the recent trends in zinc
and lead in the U.S. Bear in mind that your techniques are followed all over the
world and so will influence not only European manufacturers, but perhaps even more
strongly, the emerging countries vho rightly want to adopt the latest ideas and whose
¢choice will not be restricted by the need to use existing equipment.

In the U.8.A. both lead and zinc consumption are nov lowver than ia 1950.

Their decline froa the peaks of five years ago has been vatched vith concern from
abroad and {t 1s of little comfort to zinc and lead that copper consumption ’s also
lower.

The individual uses of lead and rzinc do not seem to have changed much during
the period although it is encouraging that the never uses -- die casting and strip
galvanizing -- have continued to expand. TYor lead the most significant change has
been in cable coverings vhich nov take only 60,000 tons a year compared with 140,000
tons a year ten years ago. Some of the smaller uses have fluctuated and several have
grown.

Rovever thesse variatioas do not account for the overall decline in consump-
tion, nor does the lower production of automobiles and the possidble saturation of the
market for consumer goods, even though they have obviously played their part. During
the period about vhich we are speaking your population grew by 26 million, nearly 15%,
and your industrial production rose by over 20%. Even more significant vas the doubling
of your aluminium consumption and the even greater grovth in the use of plastics.

Both have been very vigorously promoted in North Americs, more so than anyvhere else,
and it would seen that they have mads inroads into the markets previously held by the

traditional metals.

THE FUTURE
Taken as a vhole ocur survey of the last ten years contains much to encourage

optimism about the future -- steadily rising g:oqs'umptlon in Burope and the prospect of

- .
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increasing demands from other countries as standards of living improve and populatisns

increase throughout the world. BRowesver the recent trends i{n the U.S.A., vhere con.

sunption of zinc and lead has not growvn with the rise ia industrial production, and
18 novw lover per head of population than it vas a fev years ago, is a varning tha'.
the future cannot be taken for granted. Nevertheless, given reasonable stabili’y of
price and larger promotional csmpaligns, our markets should grow,

The Study Group will no doudbt continue to provide information 7a which
production can be planned and so make our short-term problems euie; ¢% solve, Boon
i1t 1s going to publish a statistical bulletin containing very prospt and comprehensive
figures of production, stocks and consumption in the Free World., The Group 1s also
going to study measures for achieving long-ters stabllity for zinc and lead, including
commodity agreements, Whether such mangeisentt will ever be necessary and whether
they wvould be adopted and welcomed by industry remains to be seen. It took five years
to prepare the first agreement on tin.

As well as seeking greater stability of prices -- s) important to producers

and consumers alike -- the producers might also give some atteation to the service
they give their customera. Do we consider vhat the customer wants, and do we provide
him with a service comparable to that given by our competitors?

Before looking at promotional work I should like to say hov highly we in
Purope regard the Expanded Research Program vhich is supported by producers in the
British Coomonwealth as well as in the United States. We have great hopes that u.‘
will bring many benefits in the future and appreciate the vay in vhich wve are able to
follovw the work in detaill. Hovever the results of research can be long in coming and
by their very nature sre unpredictable. It would be unfortunate {f our sevw enthusiasa
for research were to allov us to overlook the many valuable properties and existing
uses of zinc and lead., They could do more vith publicity than they have had recently.
Greater promotional efforts in the U.S.A. aimed at retaining and expanding the markets

for both metals in face of the vigorous competition from nev metals and materials would,

I believe, help to stimulate consumption all oVer the world,

B
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Nov I should like to describe briefly some of the work we are doing in
Europe.

1he Zinc Development Association s, I think, well known to you, end through
the visits of various teams sent over by the Association and its affiliated menbers,
the Zine Alloy Die Casters, the Zinc Pigment Develomment and the Bot Dip Galvanizers
Associations, you will have heard much about the activities of our group. We have
numerous cocmittees dealing with technical problems and promotional work, and we pub-
1i{sh advertisements, issue booklets, make films, give lectures and participate in
exhibitions, all on a scale st least comparable vith that of similar bodies in the
U.S.A. The Lead Development Association is not yet so big, dbut it too covers much
the same field and its cormittees and staff are actively engaged in encouraging the
existing uses of lead as vell as seeking nev ones.

Of perhaps even greater interest are the vays in which producers and fabri-
cators in Europe are cooperating to develop existing uses and to find new uses for
zinc. The Buropean Pressure Die Casting Committee and the European General Gealvanizers
Association are both known all over the world through their successful international
conferences; the next conference on galvanizing will be held at Interlaken from the
Lth to the 9th June 1961, end a record attendance is expected. Other European com-
mittees deal with technical matters and developments ard information is aleo exchanged
regularly on analytical techniques. Recently a nev Furopean committee -- Zinc in
Architecture -- wvas set up to study sheet zinc in building and to coordinate the
existing work to promote it. Its first bulletin, similar to those of the other European
organisations, vill soon be published in English, French, German and Italian.

We rate this cooperation highly and attribute to it and to the energetic
work of the varicus European development associations, and especially those in France,
Gevmany and Italy much of the credit for the recent expansion im zinc consumption,

There has 8o far been less cooperation {n pramoting lead, but only a few
\-;eeks ag'o the Directors of the European Associations met in londomn to prepare plans

for the regular exchange of views and cooperatidn on much the same lines as rinc. We
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are nov working together on some of the proaiesing nev uses for lead such as sound
attenuation and radiation shielding.

As ve expand our jromotional work ia the U.8.A. and in Purope lat us also
take steps tu encourage interest in lead and zinc {n the nevly developing countries.
Por many years nov the British Associations have had arrsngements for the wide dis-
tribution of their publications in Ipdia and Africa and wve hope soon that, vith the
assistance of our members, we will be able to follov up this inttial work by the
estadblisheent of competently staffed offices in these countries. If a chain of in.
formation offices for zinc and lead could be set up throughout Scuth America, Asia
and Africe, the benefits in the long run wuld be immeasuradble and would amply repay
the expenditure involved. '

None of ue in the lead and zinc industry can have any doubts about the
valusble role our metals can play in s changing world. We vill have only ourselves

to blaxe if they do not fulfill our expectations and continue to expand their con-

sumption.
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BOW MAS3 COINICATIONS WOFX FCR A BASIC YNDUSTRY

Charles d. Reene

Directer of Fducational Services
Portland Cenment Associstion

I an pleased to have opportunity to tell you scmething of the vork of
the Portland Cerent Association. ¥e share more than a fev comon
interests. Lead, zinc and cement vere a part of early history,,.and
yet nev uses of each sre adundant today. This speaks vell for the
integrity of these materials and for the progressive spirit of our
industries.

As in the case of your owvn groups, our efforts on debalf of the cement
incdustry in the United States and Canada take many forms. That part of
our vork vhich I would like to discuu, hovever, csa be {dentified in
ons word: "Cammmnication.®

In the need for caxmmication, I'm sure that we have deep commcn interest,
There is pothing rmysterious about corinication...it is dasic. It come
prises the stronds connecting your Industries. It lirks the researcher,
engineer, sales representative and custooer. FKeerly everything importent
to the achievement of your purposes cepends on clear communication. The
best research finding, the test promoticn idea, the best product is
wvorthless unless the right pecple know about it at the right time.

fiote that I refer to clear commmication. Tolay tusicess people sizply
40 not have time to pcncer something vague or confusing...such as this

definition of coacrete (slile) which & tongus-in-cheek editor ran in a

recent issue of a trale magazine.

We try for the other extreme: plain, simple, understandadle informetiom.
Concrete is a mixture of cement with water, and sand, gravel or otber
suitable materials. It vill harcen to foim many useful shapes,

Those of us vbo vork day-to-day vith any product bave difficulty realiring
how little others know about it. Also, ve may not recognize the degree
of difference among users. Even college seniors studying wechanical,
eivil or chemical engineering speak quite different languages and already
are so specialized they cannoct resdily talk vith each other. In the cooe
struction industry, ve must cocmunicate vith cilitary, highway and dan
construction experts...architects, duillers, contractors and pudlic
officials.  The farmer, the business man, and the housevife will slways
talk and think differently. Each must be reached in terms he understands.

Presented at the 33rd annual meeting--lesd Industries Association
Drake Hotel, Chicago, Illinois, May 2, 1
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Charles W. Reane ~2e Bow ¥Mass Comrunications .
Vork for a Basic Industry :

¥5 endeavor, therefore, to apply a fev bdesic yules in our cemunication
vhich I'm sure are not oxrigipal:

e

1. Never go over recipient's heed

2. Uss crdinary English--not methecatics, abbreviations or special
terms

3. Present one or tvo main ideas
§. Tell story mare than once

Eaving established some ground rules, who carries out this responsidility, t
snd bow?

Good commmication today requires special skills. Communicatioos people
bave long since ceased being a hybrid betveen a shipping clerk and a press
{ sgent. They are professicnals, as much respcosidle for the success or
failure of an organization as other professicnals on the mansgensnt tesa, =
It follows, then, that an organization should have sufficiently skilled 4
people for the comxmumications sassignrent.

There are, of cowrse, many vays o Tesaching people. This peeting iz s
gocd exarple. However, an importert part of our Associstion's proootion
depends cn reaching large nu=bers of people quickly, economically and
regularly. This mass coommicatica functicn is the main area of my ;
responsibility, ard I would like to tell you scoething of hov ve caryy
out such vork. gsnde--Advertisir.g, Public Relations, Pudlications,
Motion Pictures.

To carmunicate effectively with diverse groups through these well-traveled
avenues, top-notch creative wvork is necessary. We try to be realistic

: eaough to know that Information must be transcitted to dusy people vho

s frequently sre {ndifferent to our message. Thus, each advertisement,
bocklet or film requires careful definition of purpose. Fach s a
separate creative challenge.

b cn il en L iall ean it o

Advertising 1s owr most direct avenue of mass camnication. It can
exert consideradble influence oo how people think and act. It helps
Tulld a faveradle climate of opinion essential for the successful prcmo-
tion of concrete in major parkets.

S etiin

We use trade and professicnal magazine aldvertising to carry the story of
cancrete to architects, engineers, builders, contractors and pudlic offi.-
cials wvho specify materials for a large part of all paving, structursl
and conservation construction. Our consuner advertising appears in t
naticnal magazines directed to prospective home duyers, farmers, influe-
) ential business groups and the public at large. In all, edbout 370

1 ' national advertisements will run this year, all processed and placed
S thmxsh the J. Walter Thompson Cocpany, our advertising counsel.

- You Mght a.nk vhy ve use magazines for national advertising. Basically
: for four reascus: (Slide--Selectivity, Flexidility, Continuity, Economy-e
vith alscussion).

Bere sre sdvertisements repre lent&tve es we currently are us
to promote specific markets: (Sndcs--typicﬁ ti Y e
, discusstion).

onal and local ads--vith

o o -
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Charles W. Reene 3. Bow Mass Communicstions
Work for a Basic Industry

Our national advertising progream is no more importarnt than local advertis-
ing carried out by most of our 35 district offices. Ilast year more than
15,000 nessages such as these were sponsored by PCA dlstrict offices in
newspapers, farm papers, local magazines. Radio and television also

vere used., Local advertising is closely coordinated with cur national
caxpaigns.

Many of these ads were especilally prepared for use in a particular city
or state to help solve a specific business prodblem, In covering k9
states and 170 metropolitan sreas, this represents a substantial creative
assigrment. The advertising agency's 12 field offices throughout the
country maintain continuing contact wvith our disiricts in carrying out
this progran.

In viev of the substantial grovth of the cezent industry durirg the past

decade, 1t is increasingly important that the public understand and think
well of our industry and product. To help achieve this, PCA public rela~
tions people exploy a variety of techniques.

Public relations literature is frequently quoted and has proved one of
our best methods In this field. It tells the story of the contributions

of the industry in terms of engineering, research, safety and educatiomal
activities.

Our pudblic interest potion pictures bave ruch the sare character. An
exception is an annual newvsreel showing interesting end outstanding uses
of concrete vhich is widely utilized by schools, civic clubs and cther
commmnity organizatiors. lost of our public relaticns filzms are placed
wvith ootioa picture distributors. last year rore than ooe-half milliom
saw these fil=s in person and over five million vieved them on television.

Our publicity and pudblic relations work is diverced from product aldvertise
ing. Bowever, we use institutional advertising as a public relations tool.
This 18 a typical advertisement (slide) directed to editors, broadcesters
and thought lesders.

Many young people go to work after high school. Thus they are an important
part of cur population to be reached. In the past two months we have dis-
tributed for high school use apprmdm tely 23,000 copies of the publicae-
tion, "The Making of Cement,” shown here (slide). Also, our Publiec
Relstions Bureau provides information and display materials to collesel

t0 reach tomorrow's architects and engineers.

As ancther means of ccorunication, the Public Relations Buresu preperes
speeches, presentations and releases. As to releases, we avold indio-
criminate mass mailings. What is released must be legitimate "newvs.”

Our largest single public relatiors asctivity is editorial service. Birde-
in-hand clippirgs indicate that articles prepared in whole or in part by
the bureau appeared in 479 natiomal and regional magazines in the past
year.
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Charles W, Reens ~be How Mass Cocmunications
Work for a Basic Industry

Additicnally, the Public Relations Bureau has responsidility of coordinating
its vork with that of full-time public relations representatives in most of
our diastrict offices. Thers is conatant inter-flow of information and
1deas zmang this group. Each field representative tailors his work to the
promotion needs and objectives of the district office.

In public relations as well as product sdvertising, services of the J.
Walter Thompson Company are utilized. Usually this is for a special PR
carpaign wvhen time or telent is not available internally.

Because public relations work is subtle and frequently indirect, it sce-
tines 18 adle to impart knowledge or persuade a favarable opinion where
direct promotion might antagonize. Public relations is also a two-vay
street. It can do mich to increase the understanding and use of our
product; it also shculd help interpret the wants, nceds and desires of
the pudblic to the enlightenment of overall industry promotion.

A third major tool in PCA's cocmrunications progran 1is literature. Our
current index includes over 500 puzbered publicatiocns. About 6,000,000
pleces of literature are distritruted per year, largely through field
offices. The form varies from a sizple mailer to a complicated technical
bock. This year ve expect to produce scme %0 new publications, more than
30 of which will be in color.

Since World War II the engineering field has mishroamed, and our productioca
of literature has expanded to keep pace with related needs. With increasing
specialization and diversification inp markets, we scen to be relying even
more than heretofore on literature to help tack perscual prooctica work.
Exphasis is placed on good publicaticn design and efficient distribution.
A1)l publication work 1s dome internally with the exception of printing,
vaich 18 purchesed on a coampetitive bid desis.

The nuxber of mrtion picture projlectors in cihurches, schools, civic clubs
and comunity o:rganizations has increased from 25,000 to nore than one
millicn siance World War II. This Zrowing e=phasis on visual ccomunication
represents a fourth important opportunity to tell the story of cancrete
through well conceived educstional motion plctures.

There are about 80 titles in our catalog illustrated here (slide) which
vary from general interest productions to specialized training films,

As you see, we expect to release 12 new films this year. All steps in

the production of these motion pictures also are accomplished internally
wvith the exception of the final laboratory processing. This makes for
efficiency and a lov cost per picture vhich cannot be matched cormercially.

Our advertising, pudblic relations and pudlications activities require a
great varicty of still photographs for 1llustration. This coverage also
i1s accomplished by our nhotcgraphy crevs vho spend a great amount of thedr
tize in the field, co

In mass caxaumications we try to present clear, poeitive information to
audiences important to decisions favorable to concrete. We strive for

e A
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Work for a& Basic Industry

,

the straightforvard and, 1f you will, simple approach. BHowvever, we look
for ideas that stand us apart from the crowd, Thers 1s nothing 80 poverful
as a useful idea conreyed to the right people at the right time.

Most basically, there {s the ever-present cansideraticn: how to do the
best job at the least cost. In choosing means of corrmunication, we ask
ourselves these questions: (Slide--Purpose to be served! Audience to be
reached? Message to be couveyed?).

There is no pat answer or formula, Most frequently several avenues of
communication are used to accoeplish our purpose. And of course ve must
always think in terms of a total procotion program in vhich all sctioa
is coordinated.

More than ever before, there is need for skillful and vigorous cocpnmicas~
tica. Perhaps you will agree that the advances of the £0's hold highest
procise for those industries in touch with the people.
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% Speech by E. C. Quinn, Vice President - Sales Divisions, Chrysler Corporation,

! at the cornbined annual meeting of the American Zinc Institute and the lead Indua-
% tries Assoctation, Drake Hotel, Chicago, Hlinois, May 2, 1861, 10:15 A, M.

: NEW PATTERNS IN WORLD AUTOMOTIVE COMPETITION

I am very happy to take part in your meeting this year, The automobile

industry and the zinc and lead industries have operated in close association for a
_long time -- to their mutual great benefit. My main purpose today is to talk about

some of the challenges and opportunities that people in your industries and mine are
going to encounter as we move deeper into the Sixties. But before I do that, I would
like to talk about the automobile industry's immediate prospects as they appear to us
in Detroit. The automobile industry being the biggest consumer of your products --
die castings and galvanized sheet, batteries and body solder -- I know that what
happens from day to day in the industry is of the highest interest to you.

The most reliable indicator of current levels of activity in the automobile

business is the daily rate of retail sales -- and by studying the daily rates of retail
sales over a period of weeks or months we can often spot significant trends. For
example, last October and November the rate of new-car retail sales was approxi-
i mately 21,000 a day. In December the rate fell to 19,000 a day. And in January it
fell again to 15,000 a day -- where it stayed right on through February without any
further declines. In March the daily rate rose to 17, 800, with a further es'tlxﬁated
rise to 18, 400 for April. The spring upturn is now well underway.

Solid evidence that the spring upturn of retail sales of new cars may be the
B sustained rise \ve'lve all been looking for com'es from a similar examination of recent
trends in the daily rate of retail sales of used cars. In October and Novembér, used
cars were selling at a rate of 26,000 a day, In December that rate fell sharply to

23,000. But instead of following the downward trend of new-car sales into January,

— —
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the daily rate of used-car sales snapped back up to 25,000 {n January, 25,600 in
February, and 29,000 in March. Preliminary figures indicate that used-car sales
held steady in April. This evidence of recovery in used-car sales i{s important to
us becausa, as you know, used-car sales normally improve {n advance of new-car
sales,

For a minute or two let's take a look at some of the broader trends that
provide additional reasons for optimism. It is now about a year liﬁce the first
indications of an economic downturn appeared, and {f experience with the other
postwar recessions has any validity, this should mean that improvement in general
business activity i{s not too far away.

Defense and other types of federal and local government outlays are being
increased, and inventories in many lines of business need to be rebuilt. Personal
savings are at a very high level, so the money and credit are available to be used
when the buyers decide to use them. It is clear that consumers have been holding
back on their purchases -- especially their purchases of durable goods like automo-
biles. But we know they like the automobiles that the industry has brought to market
this year. We know also that the older cars are being retired from use at the fastest
rate on record. So the basic automotive needs are there, along with the means for
filling those needs.

On the basis of these indications, we estimate thal new-car sales this month
and next month will be back up to the level of 18,000 to 20, 000 per day -- which was
the level of sales reached in the fourth quarter of 1860, If this rate of sales can be
reached Al';d sustaired, U. S. retail new-car sales for 1961, including sales of about
400, 000 imported cars, should come very close to 8 million units. This would mean
a good volume year for the industry, even though it would be somewhat below the

~level of last year, when tatal new-car retail sales amounted to 6.8 million,
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We all know that developments in the automobile industry over the last few
years have had a profound effect not only on the automobile industry itself, but also
on the industries associated with it, One of the most important of these developmenta
has been the increasing popularity of the smaller cara. In the more-car-per-car
market that was at ita peak in the mid 1950's, it seemed clear to us in the industry
that people would go on year after year demanding wider, lower, longer cars --
better equipped and with a wider range of luxury options, .

The automobile market, however, has been changing, and one way to
meas"ire the degree of change is to compare the popular-priced 4-door sedans of
1958 with those of 1961, including the compact sedans. In 1958 the average length
of these volume cars was 207 inches. In 1961 it is 202 inches -- or five inches shorter.
In 1958 the average car-weight was 3, 418 pounds. In 1961 it is 3, 250 poundas -- or
168 pounds lighter. The V-8 engine hit ita peak in 1957. In that year it powered
80 per cent of the cars sold in the volume sector of the market, In 1961 -- partly
because of the excellent performance of the current six-cylinder engines -- the V-8
is powering 57 per cent of the cars sold in this sector of the market -- a reduction
of 23 percentage points.

What does today's strong demand for smaller and more economical cars
mean to the automobile industry? One way to answer this question is with a single
phr;se -- profit squeeze. The popularity of smaller cars has reduced the industry's
average wholesale price per unit. And what does the great demand for these cars
mean to the zinc and lead industries -- in fact, to just about all the industries
associated with the ’n_mnufacture of automobilea? Well, I don't think we reed a
mathematician wit..hr a ‘slide-rule to tgll us that building smaller cars requires less
material per car, And we are building lots of smaller cars. The average compact

now accounting for a large share of the low-p}fce volume market is 26 inches

—~— d

shorter and over a thousand pounds lighter than the average car of 1958,
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For these and related reasons, what happens in the compact market {s of
vital interest to your industries and to mine. And it would be helpful to all of us if
we had a blueprint of the future showing exactly how popular the compacts are going
to become. Unfortunately, no such blueprint exists. We do know, of course, that
although the growth curve of the compacts is flattening out, it is still rising. Com-
pacts -- which last year accounted for 27 per cent of all domestic retail sales of new
cars -- are now accounting for 34 per cent. And it appears likely that this figure
for the current model run wi'l be one or two percentage points higher,

Given these conditions, what can we expect for the future? Is the automobile
{ndustry approaching a time when the profit squeeze will become even more intense?
Are related industries in metals, glass, textiles, and other materials going to have
to prepare for curtailed sales to the automobile industry? These are possibilities -~
but before we call for crying towels let's look at a few facts,

To begin with, although the move away from the more-car-per-car market
of the Fifties indicates that many motorists are highly interested in economy --
certainly many motorists are highly interested in other things as well. They want
performance and convenience, comfort and space. Bigger cars -- from the
standard-sized, all-purpose family vehicles to the luxury lines -- are still accounting
for 66 per cent of domestic sales of U. S. -built cars, and we see a steady demand for
these cars in the future. And speaking of the substantial demand for larger cars --
some of the so-called compacts ax;e quite large when you consider their wheelbase,
weight, and horgepower. In fact, all compacts introduced since the three major
companies'broughl out their first ones in the fall of 1859 have been larger. Moreover,
within a glven line of compact cirl, frequently the most popular model is not the

most economical model available. Top series are very popular, According to the
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most recent figures available, top series are accounting for 85 per cent of compact
sales. In addition, about 40 per cent of all compacts are equipped with radios ~-
about 45 per cent are equipped with white sidewalls -- and 58 per cent are equipped

with automatic transmissionas, As the Wall Street Journal put it a few weeks sago,

"Auto makers are finding that economy sells best when it's mixed with a little
luxury" -- sad to luxury we might add performance and convenience.

From ycur point of view it might be pleasant for me to assur? you that all of
these signs point to a quick return to the more-car-per-car market -- and therefore
to automatically increased sales for zinc and lead products. But nelther I nor anyone’
else can honestly make that prediction. Right now the automobile industry is going
through the most sweeping transition in its history. It is gauging motorists' reactions
to a wide variety of automotive products in a new kind of market. The relative stability

of the automobile market of the Fifties has given way to variety, dynimic change, and

now and then even confusion. Where once, only a few years ago, consumer demand
seemed to move clearly {u a single dlrcc.tion -- that of longer, lower, wider cars -~
it now moves in all directions.

With the automobile market in its present state of change and with the
undeniable popularity of the smaller cars -- where does hope for growth for our
industries lie? How are we in the automobile industry going to counter the profit
squeeze? And how are those of you in the zinc and lead and other related industries e it
going to make up tfxe amount of material that has been taken out of the average car
unit due to the development of the compacts?

I would like to suggest that our greatest hope for growing markets --
markets for what you sell and I sell -- lies not in more-car-per-car, but in

more-car-per-capita, : s
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g,) Let me explain what [ mean, We in the automoblle industry will continue

Q to give the individual motorist all he needs or desires in the way of options, luxury,
and large size -- in short, all he wants in the way of more-car-per-car, But it may
well be that a major part of our future growth will be the result of the car population
increasing faster than the population {tself. Another way to describe an increasing
ratio of cars to people is to call it more-car-per-capita,

Steadily increasing per capita car-ownership has been the traditional line of
development for the automobile {ndustry {n the United States and in other industrialized
countries as well. Here in the United States we have experienced phenomenal growth
in per capita ownership since 1820, In that year, on the average, there wsas one car
for every 13 people, Now, there {s one car for every three people,

Our future over-all growth in per capita ownership will be more modest --

although in different sections of the country the rate of growth varies widely. As

. one automotive writer recently pointed out, if the 7,700, 000 people in New York's
- five boroughs had to be evacuated by automobiles, almost every one of the available
1,300,000 cars would have to carry six people. In Los Angeles County, on the other
hand, with its higher per capita ownership -~ six million people and 2-1/2 million
cars -- in a mass evacuation no one would need to ride in the back seat.
Clearly, more-car-per-capita {8 an established trend. There are many
reasons for believing that it will be a continuing trend, —~ e

What are some of these reasons? Let's look first at one important popula-

tion shift that will occur between now and 1965, The number of young people between
the ages of 15 and 24 will increase by more than six million, or about 25 per cent.

In the lower age-range of this group are the high-school=rs who are obtaining their

first driving licenses, many times through driver-training classes at school --
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which, by the way, are multiplying rapidly all across the nation. In the upper
age-range of this group are the young-marrieds setting up new households. Tha
sharp expansion of the 15-to-24 uge group will provide a strong stimulus for the
growth of per capita car-ownership in this country, because almost all of these
young people will be first-time car-buyers. Since these young people are just
getting started fn life, there will be certain restrictions on their expenditures for
personal transportation. But certainly they will provide an excellent market for
economy cars and used cars. As I mentioned ealeier. activity in the used-car mar-
ket strengthens the whole {ndustry. It keeps trade-in values high and encourages
new-car purchases.

There are other reasons for looking ahead to substantial growth of per capita
car-ownership. Take multiple-car families. In 1854, there were four million
multiple-car families in this country. Last year there were seven million -- an
increase of 68 per cent, or about 11 per cent a year. A contnuation of this average
rate of growth would mean that in 1865 almost 11 million families will own two or
more cars.

Several factors contribute to the growing number of multiple-car families -~
as well as to the greater use of automobiles generally. One is the rapid expansion
of the population into the suburbs, which continues unchecked. As you know, & great
majority of the suburban communities make little or no provision for public trans-
portation, and the people {n them must rely heavily on personal transportation.

Two other factors are what we call the specialization of function and the personaliza~
tion of ownership. In the past it has been the custom td think of the automobile as
an all-purpose vehicle for the use of the entire family. But with modern life

becoming increasingly complex and diversified, people have begun to think that
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one car in the family is entirely inadequate, Most families want a car that {s
suitable for trips to other cities or for hunting and vacationing ~- and they also
want a car that is designed for the dozens of short hauls that suburbanites make
every week. In other words, they are beginning to want a stable of two or more
cars that are designed for various uses.

In addition to this specialization of function, we are seeing the beginnings of
an increased personalization of ownership. Individual members of families are
beginning to look upon the possession of their own personal car as a practical neces-
sity, giving them mobility and independence in a world that has been geared to private
rather than public transportation. This growing emphasis on specialized function and
personalized ownership -- which is reflected in the increasing popularity of the com-
pacts and station wagons -- could make the automobile markets later in the 1860's
far bigger than the most optimistic of us now anticipate.

You have a tremendous stake in the future of the automobile industry, and
you are interested in knowing as much as possible about how fast we in Detroit expect
our market to grow. Since 1955 the market for new cars sold at retail in the United
States has averaéed a little better than six million units a year. We expect this
average to rise in the next few years, and after 1965 the average year should produce
close to seven million new-car sales. By 1970 the eight-million-car year is a definite
possibility. And where the total number of automobiles now in use is approximately
61 million, by 1970 the number should be about 80 million -~ or 18 million more
than at present.

These are optimistic projections, but we believe they are justified, We look
for substantial growth in our industry -- and, of course, this oughi to mean substantial

growth for your industries too. For example, the weighted average poundage of zinc

die castings used In all makes and models from the compacts to the luxury cars --
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based on figures provided by the Zinc Institute -- is 59 pounds. Using 59 pounds --
and figuring on the basis of a eix-million-car year -- we conclude that the automo-

blle industry consumes a total of 177,000 tons of die castings in en average year,

If present consumption patterns should continue to prevail on into the Sixties, {n the
seven-million-car average year which we expect to come after 1965, the consump-

t{on of zinc die castings by the automobile {ndustry could rise to 207,000 tons -~ an
increase of 17 per cent,

Or take solder. Our engineers tell me that 4-1/2 pounds is a conservative
estimate of the amount of body and radiator Qolder used in the average car. Assuming
the same base figures that we used for zinc die castings, we conclude the sutomobile
industry's consumption of body and radiator solder for the manufacture of passenger
cars could rise from its present 13, 500 tons to 15, 750 tons -- again, an {ncrease of
17 per cent,

Now I realize, of course, that any time you project figures of this magnitude
and complexity five to ten years into the future you must include some xr;\ighty big
"ifs" in your projections. The dramatic changes in the last few years clearly {llus-
trate how fast changes can come in the automobile business and how far-reaching the
consequences can be, For example, the gas turbine engine i{s just one development
that could revolutionize the industry. This engine has about 20 per cent as many
moving parts as a comparable reciprocating engine, needs no radiator or liquid
cooling system, and runs on anything that will flow through a pipe and burn.

There are bound to be many surprises ahead. The thing every company
must do {s to be strong enough and flexible enough to turn surprises into opportunities.
Research and technology are going to be more important than ever before ~- as you

well know, Those of you in zinc die-casting; for example -- using the findings of
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the research program you began finrncing at the Battelle Memorial Institute five
years ago -- have been making real p.ogress in the finishes of your products. And
I understand that with regard to functional automotive parts, you are working with
some promising alloys which are lighter, stronger, and better able to withstand
temperature extremes. [ also understand that some of you in the lead industry are
carrying on research that may eventually {ind applicaticn {n the automobile {ndustry --
particularly in the field of antl-corrosive pigmenta. Thia kind of aggressive product
research and forward planning -- reinforced by regular consultation with automotive
engineers -- will go a long way not just in maintaining present zinc and lead con-
sumption levels on into the Sixties -- but in raising those levels, One thing you can
be sure of -- your competitors in metals and {n plastics are not going to be standing
still,

With your interests and investments all over the world, certainly you are
aware that competition is not just national, but international. No one has made this

point more clearly than it was made in last month's Harvard Business Review by

Peter Drucker -- who believes that ultimately our strength in the world markets
depends on our strength at home -- on what we as businessmen do to hold our costs
in line here -- and on what we do to build quality into our products here. Every
businessman, he wrote -- including the businessman in Kokomo, Indiana in the
heart of America -- must ask himself one'slvuple but all-important question:
"What would I have to do to be able to compete in Osaka or Dusseldorf or Bordeaux?"
Mr. Drucker then answered the question in the only way that it can be answered.
"If a prodiict cannot compete in foreign markets, then foreign products can drive
it out of Kokomo."

We in the automobile industry are very much aware of the pressures of

forelgn competition, Evidence that we are meeting these pressures }i2s in the
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receding tide of automgtive imports, The high-water mark waa reached {n 1959,
when 610, 000 imported cars were sold in this country. In 1860, the firat full year
for the sale of the new American-built compacts, sales of imports fell back to about
500,000. And with the sales of imports still declining, {t is generally felt that the
import sales for this year will be in the neighborhood of 400, 000.

Our competitive response is turning back the automotive challenge from
abroad, and it {s helping us tc move out into the world market and increase our
exports. The American-built compact cars have turned out to be highly attractive in
other parts of the world, because they combine what the motorists of many countries
think of as luxury-car performance, comfort, and convenience with economy in the
initial purchase price and low cost of operation and maintenance. In 1860, 47 per
cent of the cars built in the United States and shipped from U. S. plants for sale in
other countries were compacts.

It may very well be that -- with some relaxation of trade restrictions -- the
wide range of U.S. -built compacts will become one of our most powerful competitive
weapons in the international automobile market. And that market has vast potential
for the growth of per capita car-ownership -- the same kind of growth as that which
has characterized America since 1820. Generally speaking, Americans are now
well-supplied with automobiles. The peoples of other countries are not. For example,
in England in 1946, the first year after the war, one car had to serve 17 peopie, Now
the same number of Englishmen have two cars at their disposal. That is an increase
of 100 per cent -- with plenty of room for tremendous growth yet, As you would
expect, the world automotive market outside of the United States {s growing faster
than our own. And by the end of this decade, when eight-million-car years may not
be too unusual in this country, the market “{ox_-'automoblles outside the borders of the

Upited States may very well be as big as or bigger than the United States market,
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We in Detroit are increasingly aware of the enormous new worldwide
challenges to our competitive ability. We have made good progress in meeting
them over the past few years, and we intend to do even better in the years shead.

It has always been an article of faith with us in the automobile {ndustry that
there is no such thing as an entrenched and unassailable position in the automobile
market. Opportunity always exists for the automobile company that can come into
that market with a new product {dea and the will to promote that {dea aggressively.
The same thing may be said of the supplier companies. Year after year we have
seen new automotive products make their bid for customer favor. The result of
this competition has been a net gain for the motorist and an expansion of the

country's economy.

<D

Now we are witnessing the effects of this same kind of creative competition
on a much bigger stage, and it will be a source of great satisfaction to all of us in
the years ahead to make a contribution to the world economy through free and

vigorous competition -- the same kind of competition that has helped to make our

country strong.
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OTORAGE BATTERY OUTLOCK--166)

C. Herbert Allen

President--Association of Anerican Battery Manufacturers, Incorporated,
Vice President--Vitalic Dattery Company, Incorporated and Southland
Battery Company, Dallas, Texas

I doudt if there are any here who do not already know that during the year

1960 the battery industry used less lead than 1t 414 Quring the preceding

yeox., I can assure you that the battery manufacturirg industry 414 not

plan it that wvay. All of us would like to see our respective markets ine

creese rather than decrease. It should be remecbered that 1959 wvas the

biggest year in the history of automotive battery manufacturing and, vhen

both replecerent and original equipment tatteries are consilered, 1960 vas

not very far bekind 1959. In fact 1560 storage battery production was N .
exceeded only by that of 1959 and record-breaking 1955. In 1960 the ds- T
crease in replacement batteries required was mostly offset by the increase

in criginal equipuent batteries used for nev car production. The decrease

in total production wes actually less ttan one per cent. Replacement

battery production was down approximately 4 per cent, original equipment

production was up 8 per ceat.

Battery sales in units and in dollars have not kept pace with the increase

in automobile regictretions in the United States. Since 1954 automodile

registration has increased approxizately 26 per cent. Battery production e Ty
has increased only 11 per cent. Mileage driven by these autanobiles, as R
estimated by the Burcau of Pudblic Roads, has increased a total of 28

cent. Vchicle miles per tattery have increased 15 per cent since 195%.

e

This can rean only one thing, ie, batteries menufactured during recent
years are lasting longer then they d1d ceveral yeers ago. All of us
realize that more efficient utilization of leady materials does not
irrediately help the volume of your business, but it does place your
industry and my industry an a more fira footing for the future, In
order to coumpete with other types of batteries or other energy sources,
we rust all strive for econoy and reliebility and longer battery life.
let's not tempt "necessity” in the old adage "Necessity is the Mother of
wimo.

i

United States Durean of Mines reports show that lead used by the dattery B )
1ndustry in 1900 was approximately 7 per cent less than was used in 1959.
Since total battery production in 1960 decreased less than one per cent
from 1959, this indicates that theres was less leazd being used per average
battery during 1960 than was the case in 1959. The saue report for 1960
shovs a decrease of slizhtly more than one pound lead per battery from
the 1554 statistics wheu the average lead per battery vas 19.5 pounds.

Presented at the 32nd annual meeting--lead Industries Association
Drake Hotel, Chicego, Illinois, May 2, 1961.

i
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The replacement battery production reported by the Associstion of American
Battery Manufacturers and orizinal equipment batteries required for new
vehicle production, together with the battery lesd reported used by the
United States Bureau of Mines indicate that lead per averasgs vehicle
battery was 18.3 pounds in 1560, a trifle less then the 18.4% pounds
calculated for 1958, Dividing battery productiocn into dattery lead re-
ported for 1959 gave 19.8 pounds. Ko explanation is offered at this

time as to why the 1959 figure 1s that high, when the corresponding fig-
ures for 1958 and 1960 are lcver, le, 18.4 and 18.3 respectively.

Notwithstanding the fact that there is less lead per dattery, they axe
lasting lconger. Previously mentioned car registrations and battery pro-
duction statistics coufirm this statcment. Batteries are lasting longer
for several reasons:

l. You lead producers and fabricators are turning out a better product,
You heve male improvements which have belped us battery manufacturers
to make betier batteries.

2. Autonodbile manufacturers have improved the electrical systems to
better protect batteries against deleterious overcharging and under-
charging conditions. In cther words, batteries in the nev modern cars
are less subject to failurec even if neglected by the autcmobile user,
The 12-volt battery is appareatly doing a better Job than 4id the
6-volt battery.

3. Most battery manufacturers are now using more quality control measures
than ever before and recently developed processes are resulting 4n
better quality. Pescarch towards that end is still in progress and
should never stop,

Fot t00 many years e5o an average G-volt automobile storage battery de-
livered only 22 to 25 watt-hours of electrical encrgy per pound of lead,
Today 1t is ccoron practice to see 6-volt and 12-volt batteries delivering
25 to 35 vatt-hours energy per pound of lead when discharged at the 20
hour rate. The energy incrcase is even greater vhen making couparisons
at the higher starting cwTent rates of discharge.

Regular size passenger car 12-volt batteries today are using approximately
194 pounds of lcad each as coupared with present-day average lead usage
in 6-volt batteries of 15-1/3 pounds each, or approximately 19 per cent
more lead is required for such 12-volt batteries. EHowever, 12-volt
batteries for compact and imported cars have the same or slightly less
lead than 13 used in average present-day 6-volt batteries. A survey made
by me fndicates that average compact car batteries use one half to one

r cent less lead than 1s being used in average 6-volt batteries.

Ref. Table II.)

Yes, datteries are lasting longer. They are lasting longer even though
electrical energy requirevents om practically all automobiles have been
constantly increasing, and they are doing 80 using less lead per dbattery
than five to ten ycars ago.
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I an making these statements with full knovledge of the fact that for 1560
ths Azerican Automobile Asaociation reports they have had another increase
in "Emergency Road Service Calls"” caused by "Battery and Electrical Breake
downs.”™ However, the percentage of total calls was down to 24.76 per cent
in 1560 from a high of 25.21 per cent in 1959. I believe the nomenclature
"Breakdown” is misleading. Such statistics can cnly be accounted for vy
assuming that many of such calls 4id not necessitate replasement of the
battery. Oftentimes & battery 1s accidently discharged when lights or
other electrical accessories are insdvertently left turmed on for extended
periods of time vhile the vehicle is idle. Unless the automodile engine
and generator are operating, the current thus rermoved can exhaust even a
pev fully charged battery in several hours, Hov else can we reconcile the
fact that battery sales are not keeping up with the increasing numbder of
vehicles being used, and are lagging the yearly increases in total vehicle
miles traveled.

Ao educational program aimed at having batteries and electrical systems
wore frequently tested and advising vehicle owners on proper battery and
electrical system service might 4o much toward eliminating such emergency
road calls reported by the American Automobile Associatiom.

As for future years, 1562 and beyond, the amount of lead per battery will

become somewhat less than at present and battery life will become longer.
2 Bowever, as previously stated, batteries and battery lead required will

not shov a corresponding decrease., United States population and the ree

sulting increased use of autamobiles will have offsetting effects, The

. United States Bureau of Public Roads is charged with the responsidility

. of planning highways for future vehicle use. After a very exhaustive
survey, they are anticipating increased vehicular ussge and travel., In
the year 1966 the population vill be 195 million. Motor vehicles registered
vill be 89,161,000 instead of the 73,900,000 currently registered in the
United States, a 21 per cent increase by 1566, They estimate that vehicle-
1 oiles traveled will be 899 billion es compared with today's 720 Bllicn
: miles annually, a 25 per cent mileage increase. In 1971 motor vehicle
registration vill be 101,240,000, another 13 per cent increase, and in
1976 there will be 113,642,000 vehicles in use, & further 12 per cent
increase, according to the Bureau, (53 per cent more in 1976 than last
year). These estimates by the Bureau seem reasonadle considering past
increases and the population increase that is sure to take place. Unless
there are drastic changes in the sources of electric power used in auto-
mobiles, lead for lead-acid batteries will probably be on the increase for
years to came.

ﬂ I have constantly strived to keep abreast of all research and development
work. NRothing has been uncovered to my kncwledge that has caused me to
vorry about new devices replacing storage batteries as a source of electrie
cal energy as required in today's automobiles.

I made & detatled study of statistics pertaining to vehicles and batteries
used in the United States and lead used by the battery industry. This
study covered a period of 10 years beginning vith the year 1950. I feel
quite certain that vhat is going to happen this year or next year cannot
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be forecast by studying only statistics covering producticn and sales of
automotive accessories. In order to forecast what 1s going to happen in
the future, it would be necessary, I ez sure, to cunaider what is going 0
bappen to tie country in general. Economic conditicns have an effect an
the nuzber of autorobiles that will be used on the highways, the mileage
traveled and the muxber of batteries required to replace those wearing
out. However, recessionsl effects on the sale of replacenent dbatteries
are not norrally as great as the effect on the general econcoy, The.
inventory situation of not only sutonobiles in dealer bands, but also the
inventory of storege batteries in the hands of dealers, chain stores and
in distridutors’ warehouses can have a big effect on the number of bLatteries
that will be manufactured in any given year.

During the past two years domestic vehicle factory sales and imports ex-
cecded new vehicle registrations by 1,559,000 units. This indicctes a
beavy decler stock, therefore, new vehicle registration should exceed
dooestic vehicle sales and imports in 1561, The excess should be ap-
proximately £00,000, e, 6,490,000 domestic vehicle sales plus 500,000
izperts and 500,000 excess over production equals 7,330,000, I used this
figure for estimating new vehicle registrations for the year 1961.

To artive at total registrations in the United States, the scrappage of
vehicles and inventory adjustments, as calculated in the statistics far
this paper, were avereged for the past five years. That quantity,
4,481,000,was used to balance out as an inventory adjustment for the

year 1961. Thus 1560 total registrations of 73,897,000 pilus estimated
19€1 new velicle registrations of 7,390,000 rinus scrappage and inventory
adjustoent of 4,481,000 equals estimated 1961 total vehicle registrstiocns
of 76,806,000, I used tris figure as an ectinate for 1961 total registra-
ticns.

We knov that, for various reasons, inventories of batteries in warehouses
of dealer and chain stores vere ceterially reduced during the year 1960.
Consequently this reduction in stock at the sales outlets caused an im-
portant reluction in the derand for batteries from manufacturers. I do
not belleve the productica of storsge datteries will suffer because of
stock reduction acain this year.

Replacement batteries required in 1961 will probably exceed the quantity
required in 1950. The net result is that the total 1561 requirements for
starage batteries should be approximately the sane 23 wvere required during
the year 1959.

The demand for replacement batteries in the first months of 1961 is starting
out wcll ahced of the corresponding 1900 period. New vehicle production is
behind 1960, The net result on total batteries required is 6,106,590 for
1961 campared vith 5,236,545 for last year:

) 1660 1961
Replacenment batteries shipped through Februsry 3,505,800 5,091,500
Vehicle production through February 1,730,745 1,015,090
Total batteries required 5,236,545 6,106,590

This shows sn increase of 870,000 battéries or 17 per cent more for 1961
than for 1360, ie, January and Febriary only.
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A review of the data on Table IV shows that 15.9 per cent of a year's
batteries are required in January and Februury. On that basis, total
battery production for 1961 should be 38,350,000. However, twvo months'
battery production cannot be used to rmake an accurats forecast., I theree
fore resorted almost entirely to opinicns expressed by other battery manue
facturers to estimate 1961 total battery production.

It should be remerdered that the replacement dattery bdusiness 1s still
seasonal, I have reviewed shipping reports caupilled by the Asscciation of
Arerican Battery Manufacturers by calendar quarters, The statistics are
shown on Table IV. Some indication that battery sales are leveling out

and decoming steadier 18 apparent but the change 1s rather slight. The
United States Replacerent Battery Industry figures indicate shipments for
recent years are running 21 per cent, 19 per cent, 30 per cent and 30 pexr
cent respectively for the first through the fourth calendar quarters of

& year. Approximately 20 years ago, United States Replacerent Battery
shipments were 21 per cent, 16 per cent, 30 per cent and 33 per cent for
the first through the fourth calendar quarters respectively. From the
above it is seen that the last calendar quarter now accounts for 3 per

cent less shipments than it did 20 years sgo. The second calendar quarter .
accounts for 3 per cent nore shipments now than it did 20 years ago. Average
shipments during the first and third calendar quarters are the same as they
vere 20 years ago.

The average nunber of original equipment batteries required during the highe
est calendar quarter for the past three years varies to about the same degree
as do replacenent batteries. There is a difference however. DBatteries for
original equipsent are required in greatest quantities during the first and
second calendar quarters. Batteries for replacement purposes are required
in grestest quantities during the third and fourth calendar quarters. This
bas a slight leveling off effect cn total lead required by quarters for
original equipment and replacement batteries cacbined. However, the total
for the last six months of a year averages 57 per cent of the year's total.
The corresponding figure for replacexent batteries alome during last balf
of a year is 60 per cent. Fifty seven per cent of original equipment
batteries are required during first half of a year.

Your main interest, I know, 1s how all this adds up in terms of lead tonnage.

Statistical Table III indicates a veighted average lead content of 17.6
pounds of lead alloy and lead wmaterials per battery. That weight vhen
mltiplied by battery production in 1960 falls short of the total usage
reported by the Bureau of Mines., The last report i have from that Bureau
shovs the battery industry used 347,000 tons of lead during 1960. In cone
siderstion of ususl upward revisions, I have estimated that final tonnage
for 1960 will bde 354,000, Deducting 38,000 tons estimated uss for industrial,
aircraft and other spaciul types of batteries, leaves 316,000 tons used by
the automotive battery industry. As before, it is eanticipated that half of
this quantity will be in the form of antimonial lead allcys--the balance inm
the form of lead oxide. That quantity divided by the total automotive dat-
teries manufactured in 1960 gave an average lead weight of 18.3 pounds.

To alleviate that inconsistency, I increased the battery lead weights de-
termined, as showvn on Table II, by applying the factor 1.04. Lead per
battery vas then estimated as shown on Tadle III,
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In order to assist me in arriving at conclusions as to the lead that will
be required for the dattery industry this year, I again sought the opiniocs
of approximately 25 or 30 large and med{ica s{re battery manufacturers. The
corposite of opinions ventured is recorded in Tedble I of the statistics
coupiled for this presentaticon. T think 4t 1s important to point out that
there was a remarkable elmilarity of opinions expressed by the various 4
persons contacted this year, in contrast vith a divergence of opinions
expresced for the year 1960, Thie uniformity of opinicn, 1t seems, lends
welght to what we should expect during this year in the vay of battery
production and lead consumption by the battery industry,

The orfginal equipment battery shipments, or production forecast of
6,950,0C0 units is based on the opinicas expressed as outlined previously.
The replacement battery forecast of 27,550,000 units for 1961 was also
arrived at in the same manner.

The statistics cn.Tadble I show that the AABM ratio of reregistered cars to 1
replacement batteries s 2.5 for the 1961 forecast. This ratic sppears N T
norcal when compared with the ratlo existing during the past four years.

The amount of lead reguired for the storege battery industry in 1961, as
mentioned earlier, was daced on both the opinions expressed in the poll 1
of battery and supplier manufacturers, together vith battery lesd weight LL
measurenents previously menticned and as outlined in Table II. It eppesrs :
as a net result of all the various influencing factors mentioned, that the '
battery industry will use approximately the same quantity of lead this year 3
88 vas used during 1960 (354,000 tons). Kote that greater 1561 battery ;
production {8 estimated using the sase lead as was used in 1960 for less .
batteries. This concurs vith my findings that the lesser lead wveight per :
" battery will partially offset greater battery productiom.

I made an attempt to correlate future battery production ard battery lead
consumption with forecasts made by the United States Bureau of Public Roads,
The Bureau forecast gives estimates of population, vehicle registration and
vehicle mileage for the years 1656, 19T, 1976 and 1991. Table V outlines
the procedure used to project future battery and lead productica.

Tbe ratio "Total Vehicle Reglstration/Total Batteries® is not usually
taken as an indication of battery life, but for purposes of the forecast, 3
I belleve it 1s sufficiently accurate since the same method 1is used con-

sistently throughout Teble V for each year covered, It should be pointed
out that the Association of American Battery Manufacturers indicated life
is based on replacement battery shipments and re-registered cars. 7The

indicated 1ife used in Table V {8 based on total vehicle registrations and E
total SLI battery requirements. The following ccoperison is made for in- ;-
formation purposes only:

. 1960 1959 1058 1957 1956 1955 1951 1
1 Life by above method ‘“2
(months) 25.6 2.8 26,5 23.9 25.0 21.0 22,7 .
AABM "Indicated Life” -
(months) 25.8 26.6 24,7 281 22,8 23.0 2

It is understood that the progressions used for arriving at future battery
life and for estimating the future decrease in lead quantity per dbattery
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are arbitrary. However, barring unforeseen changes in battery developuent
and battery energy requirenents per vehicle, the present trend indicates
a change as shown in Table V tadbulation.

Improvenment in battery 1ife over future ysars was projected assuming that
future progress in that direction will not be as rapid a rate as occurred
during the past five years. Progress nov in planning and development
stages vill take place, dbut the effect of such known planning vill not
result in a fixed life increase every year. I bave estimated that the

rate of increase will decline each five years as iniicated by the followving:

Period 1955 - 1960 +380 years
1960 ~ 1966 an asdittcoal 076 years
- 1966 - 1971 " 033 years

» 1971 - 1976 " . 019 years

During this period of tiie unforeseen additional irprovements may be mads,
The above estimate is based cnly ocn foreseeeble improvements. Notice that
a leveling off of life increase {s {ndicated.

The "Lead per aversge Battery” in future years wvas projected by sssuming
that the rate of decrease indicated for the past five years will not com~
tinue, This is because present usage is determined to a large extent Yy
6-volt batteries which will become & szaller percentege of total -
tion in future years, Appareatly owrers of older vehicles using 6-volt
batteries are using lov priced batteries with low lead content, We can't
forget, however, that batteries for compact or econcmy cars may become &
greater factor. If they reach fifty-fifty proportions, then average lead
per battery will decrease more than 1s indicated in Tabdle V. Weighing al)
the above possibilities, I assumed that the rate of decrease in lead cone
tent will decline as follows:

Year 1055 19.4 1b/battery actual

Year 1660 18,3 1b/vattery actual E.éi decrease
Year 1966  17.6 1v/battery est. .
Year 1971  17.2 1b/vattery est. 2.0% "
Year 1976  17.0 lb/vattery est. .06 "

This also shows a leveling off effect,

The net result as shovn on Table V indicates there vill be a general increase
in lead required for future SLI battery production as follows:

Year 1960 actual 316,000 tocns plus industrial battery lead estimate

Year 1566 est. 35’*,000 tons, a 12% increase plus industrial battery lead
Year 1971 est. 389,000 tons, additional 10% plus .

Year 1976 est. 429,000 tons, additional 10% plus o . .

The above may be an optimistic outlook, but that's vhat I get vith ny
figuring and estimating.

I would indced be negligent 1f I failed to acknowledge all the help I've
received in compiling this information, statistical data in particular.
Members of the Association of American Battery Manufacturers, my associates
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at Vitalic and Southland Battery Companies, and battery manufacturers in
general wers cooperative teyond wy expectations. United States Covernment
Bureaus and the Autcmoblle Mapufacturers Association were also very helpful.

As an example, Mr. Xen Green, with vhom most of you are acquainted, is &
vell recognized authority on battery rav materfal requirements, including
lead. I know he recognizes the fact that I have used some information
pudblished over his signature early this year. He was kind enough to make
a zass of information available to me concerning his latest thinking om
the subject of lead requirements for batteries,

I note from the program that there are many octher very interesting subjects
1 that are being presented during this meeting. I am confident my attendance
bere will be well vorth wvhile. For this reascn, as vell as for the honoy
that has been mine through your invitatioa to address you here, I vant to
say thank you very much.

C. Berbert Allen
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STATISTICS FOR LEAD IMDUSTRIES MEETING - Chicago May 2, 1960
Autonot lve Battery and Battery Lead Statlstice
(Units x 1000 except whare Indicated othorvise) TASLE o
3
Composits  Estlsated * ,
Opinion 98 1980 1559 1958 1967 1964 %S 18
VEXICLES
Segistrations, 8. 3. Yotal i:} 74,808 7).897 71,420 60,328 67,159 65,183 62717 5,523
Rejlistrations, ney cars only 2 1,90 7.820 .98 S, 331 0% % n (¥ 3]
Re-registrations {by elll«wco) 9, 318 ,017 68,343 82,947 60,319 $4.33) o4, 400 52.178 3
kegistrations, annual gain 20900 .n 3.198 1.16% 1.97¢ .8% ., 188 2,209
Ssles, oomestic from U, 8. factories 2 6,890 1.971) 6,318 L.75 .79 6,073 3.688 6,153
Sales, exports from ¥, 3. factories 2 Y00 Jel nz2 bod 313 308 nr 01 s
Irporis 2 00 »ns 719 (3. 273 3112 (1} » 3
Protuciton, ¥. §. including militery 4 s 6,99 7.9%08 4,728 $.1n r,220 4,919 ?, 369 4,401
Niles lou\j 4. 8., (ind lnmsi 1 120 750 6893 (33 (%] [13] %] 3
Miles per venicle, average (in alles 1 4.720 9.45% L3 21 9.82) 9.613% 9,608
Scrappage and “lnventory’ adjusiment 3 4,081 3,109 3.78% 8,212 3,088 8, )8 3.0n) 8,077
MTTERIES (6 and 12 Yolt Tyoes) :
Procauclion - U, S. Total SL 1 sizes 34, 868 8,800 b X 3] N e o, 3).108 32,91 38. 170 31,008 [ L
Production = Origing) equipment SUY  sizes oaly (ni 6,950 8,950 7.%08 $.728 $.121 1,220 6.913 9,169 6.8 X
Frosxtion = Replacoent LI slzes only 271.%% 7.,5% 28,330 27,495 28,210 29,78) 25,018 25,828 3.717% 3
Prowwciict = ITroctor types {nllnlm) 180 1% 200 2% 263 278 21 b 28 4 m 3
Prodeition - Exporteo L) siles only {s) 188 150 200 110 222 1 x4 (513 09
‘n wlt only, 0.€.) 4.950 8,920 7.%0% s.728 S.12) 1.228 3,959 3.4%1 1.0
2 volt oaly, replacement) est. 18,080 18,09 11.520 [ X 1% 7,370 5,98 1.%% ax2
tu volt toal) 21,010 21.2% 19,808 18, su 12,91 1).200 1.8 [ 933 1,061
% 12 wolt suto. detts., 0.€. & rnplncnr; 60t 613 s (383 bia 7 128 (13
Palio to re-repistered Cars ) 2.% e.2.% 2 )l 2.% 2.n P 3 ] .12 2.9
LEAD USED 1B SATTERY MURFACTIRING
reisl {,rics, posts, etc., toms) {s) e 1N 180 126 192 1% 3
Percent cetal asg 18 -3¢ 4 528 e
Cxldes cf Lesd {Yons) ts) . 18) 153 s 179 184
Total in Betteries (tons) Jo H 358 N »1 71 3% 3
Less Insuftrie) tatlery use (est.) 3% 8 30 [} 3 pg
Lead in tyla. batteries by clHeuncﬂ) tons) ne » »y 2 e 9
tead in Average Aulo, Battery, (1vs.) 18.3 15.8 19.2 0.2 19.8 19.9 E
WA ITIT I T T R T TR ST T TR S TSR IR ST =TT T mITITL T AT v T m t_alTmemmeer moe o s saim—s
e - {stimaled or forecast 1} - United States Bureau of Pudlic Ruaas i
e - ruch ¢f 6312 31 uen for Year 1960 13 sudject Lo Jater revision when 2) - AutowLlte ®anufacturers Assoclation 3961 i
tinal regortly are verified ana cheched sources of Information 3}« Dawple = 198 reg 4 175% New fe7 - 1050 tota) reg. = e
Ingicated. 68323 & 6963 - 71326 = 37895 #3). for
** _ Camot account for varlelion in welgit for Year 1939 Year end 2d- {8} - The assocration of american Baltery naw'acwnn, 1ac,
jusiwent Uy 8. of M. adcing 20.000 tons to dattery lead viage may 1960 Year Bock - Fof practicel purposes, production
sxplain, considered sye as shipments reported, 3
®*¥ - ably forecast by Ken Green of £. 3. B {S) ~ united States Bureas of Minss
e S ; o Sk e i B o X i ST R S S T G T TP T rerm
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Table IT Lead Welglhits per Average Battery
6-volt J2-Volt 12-Volt 1

Vehicls Reg. 8ize (Coopact & Weighted
Battery Yebicle Irport Car  Average
Battery Battery

Estimated Flow for 1961 398 % ¢ 1004
Per Ken Oreen notes 3/15/61 17.21d 20.3 1b 16.5 1v 18.23 1 ]

Suithers reports covering
approx, 37 different btrands

and T8 types of batteries

veighted by f1ov by sire 16.7 2.7 16.8 18.67 - R
Assay X on scrap batteries 15.6 17.3 15.6 16.26 ;
Assay Y on scrap batteries  15.8 18.5 16.2 16.9% '
Averages 16.33 15.45 16.25 17.53 '

.. Bureau of Mines reported and
adjusted battery lead usage
gave a 1960 weighted average
per vehicle battery of 18.3
1b. To sdjust above to
actual Bureau of }Hines
weights, factored by 1.04%  17.05 20.31 16.971 18.30

The above variances betveen veighted averages calculated and aversges dased
on Bureau of Mines report is prodably due to need for veighting to come-

pensate for variations in distridution quantities by different manufacturers
and btrands measured.
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Mr. C. Berbert Allen Storage Battery Outlock--1961
Table ITY
Estimated  6-Volt 12-Volt 2-yols
Total Yehicle Yehicle Compac bc"
All Sites Batteries Betteries &I:Itterix: s
Yiow 1009 39% 8 224
Lead Weight each 18.3%0 1b 17.05 1b 20.31 1b 16.97 1»
Year - 1960 (bdatts.) 34,599,000 13,493,610 13,493,610 17,611,780
Leald required
1960 Tons 16,600 115,000 137,000 64,600
P Year - 1961 (batts.) 34,800,000 13,603,200 13,603,200 7,673,600 ‘
d . Lead required &
1961 Tons 319,200 116,000 138,100 65,100 |




SEASOMAL WATURE OF BATTERIES REQUIRED FROM MANUFACTURERS (x1000) $.L.1. Types
Source = A.A.B.M. & A.M.A,

¢ 4 12 VOLY TABLE 1V —
- TOTAL REPUACEREXT §
REPULDENT SATTERIES® ORISIMAL £QUITHENT BATTERIES™ Oki6. EQUIMERT BATTS.
‘hru Yoars§ Yesrn § ‘Qm Yearsft Years § T'h.r: Yo:.n! Ya:t' 3
sar por per
. woem | e 1sse 1900 dwer, M uitter | 1958 1950 1980  Aver. WD Quirter | Aver.  Nomih  Quarter
1
S e 2,000 2,677 108 2.8 .3 13 s nr- e 103 2.0% R
fed. 1,009 1, M t.841 1,738 6.6 “e £ 24 ™ 613 1 S 2.3% 1.2
nerch 1.577 1.37¢ Lm 1,630 8.2 21.3 ©oe 87 T88 (3 ) 9T . . 6.8 n.7
april 1,282 1,437 1,548 1,808 .3 »n? 693 (344 4] .0 2,009 6.0
P way 1,858 1.99) 1,6% 1.568 s as 640 > 608 .2 2,171 6.6
June 1,173 1.118 2,012 1.988 1.8 18.7 07 (34 28 03 .2 n.a 2,9 1.9 0.8
Ny §o2100 2.3 2. 220 s 309 “r 31 2 e0 2107 .s
woust ’ 2.3% 2,728 2,530 2.8% e m bac) m m 8.6 2,834 ..e
Sept. 2.70 2,009 2,708 .17 10.8% .Y i I s us .8 17.4 3,002 .8 .8
oct. ' 2.97¢ 3.069 2.m 1.%8 11.3 m 02 [} ] 3 L8 J 3.3 . 10.¢
Sov. ' 2.262 2.799 2,638 2,53 ..y 610 08 5 33 .1 : 3.090 .6
vec. | 3.0a 2.%7 2.822 Lm 0.5 NS | 90 £24] 611 .28 (X} e ' 3002 .3 3.9
& a
; WAL 25,270 27,896 28,329 26,38 100.0% 100.0% $,062 LTS 7.8 6,58 100,08 100,08 82,831 100.0% 100.08
i ® - Source - R330clation of Merican pattery Manufacturers -~ D 4 § reports “paltery Shipments® from menufacturers gasumed same as pattery Production,
*- Source - Autowobile menutacturers Association = "vehicle Procuction® assumed sach vehlcle sanufoctured require a battery. N
Vet
'!
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1971

Table ¥ Projected Battery Life and Lead Usage
Tear 1955
Populatlan, Resident k8 States (000) 1 164,000
Motor Venicles Peglstered, pudblic & private (000) 1 62,721
Totel Vehiclses Reglstared/Total Batteries 2 1.75
Datteries Shipped or Marnufactured (000) 3 35,7715
Vchicle Mles Traveled (000 000 000) 1 603
Vehicle Miles/Battery 16,870
Miles per Vehicle (aver. per year) 9,615
Lead per Average Battery, Lb () 19.%
Estizated Iead for S.L.I. Batteries, tcas (000)

Battery [{fe indicated by adove ratio (month) 21.0

211,653
l01,2h0
2.24
15,200
1,051
23,300
10,515
17.2

23

(1) Source 1955 and 1560 Automobile Manufacturers Association Facts & Figures.

by United States Bureau of Public Roads.

@) +10 obtained by dividing total vehicle registration by total datteries (AAIM “Peplacement Shipments™ and
vehicle production requiresents). This ratio assumed to indicate battery life in years.
zment cocbined). Years 1955 through 1960 indicate incrcase of .38 years to life of average battery.
1iTe increase estimated by assuming that galin during 1960-66 will be .076 years, 1666-T1 will be .033 years,

1971-T6 will be .019 years increase to average battery life.

(3) Ra ement dbattery shi ts reported by Association of American Battery Manufacturers and datteries re-
& oen’
quired by vehicle production reported by Automobile Manufacturers Assoclation.

(4) Assuxing lead per battery in future years vill decrease as follovs:

Forecast for 15656 through 1991
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OFTNING "NEW FRONTIZRS"

2

David M. Borcina, Assistant to the Secretary
Lead Industries Association

"Nev Froutiers,” the deai{cnation thst we have given to this sessiom
of our ennual rmeeting, has nothirg to do with politics. It {s sizply co-
incidental that the vigercus eggressiveness and inf{tiative shown by the
leed industry in opening "nev frontiers”™ have taken the spotlight st a
time when the term has struck the pudlie fancy.

Thousands of our best scientists, hundreds of our grestest corpo-
retions, cany agencies of our govermment are right nov engaged in taking
advantage of the properties of lead to solve their own prodlems, resulting
in nev lead products and uses. Why? Not dbecause those people have &

1 vested interest in lead, not because they want to do our industry a faver,
1 Dot beceuse lead is the only rav material they have not explored! Ko,
but because the lead industry itself is talking lead as it pever 414 de-
fore.

.

Through the pover of technical sdvertising, technical publicity,
and most of all, technical service, incustry has deen awskened to the pos-
sidilities of lead in modern technology. It has been our privilege, with
the vhole-hearted suppoxt ve have had from the mesbers of the inlustry,
to dissenirate the necessary technical infarmatica throughout industry as
& vhole eand to cultivate, through technical zervice, the ground wiere our
seeds have taken root.

This to us seems the surest and least costly way to open "new horizons.”
In this way the research dollar can be multiplied manyfold. In this way wve
can kelp industry to fill in the missing pleces of each particular jigsaw
puzzle. We rmst knov wvhat lead has to offer and keep in close touch vith
industry to know what it needs.

.1 That is how the Lead Industries Association and its staff cperstes.
We try to know more about lesd than anycme else, we try to knov vhet ine
dustry peeds, and we try to £ill thst need.

In this sessicn ve are attempting to give you s drief sampling of
what 1s going ¢n elcng same "pev frontiers.” Time is entirely inadequate
to give you s ccuplete picture. You will hear from & fev pecple who have
been attacking these frontiers with fresh vision. Scoe are people with vhom
ve have had the privilege of working closely; others have been entirely on
their own., All are typical of the people vho are looking ahesd with lead
and vho merit our help, wherever possible, to bring their ideas to fruiticnm.

Once the technical aspects of our new product development are licked,
the resal selling Job begins. That is our jod too. We have to tell the
world about the wonders of these new frountiers so that vhen they sre opened,
they vill become populated with the right kind and mumber of custamers.

Presented at the 33rd snnual meeting --.Lead Industries Associaticm,
Dreke Hotel, Chicego, Illinois, May 3, 1961.
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i s David M, Boreina -2- Opaning "Nev Proatiers”
i Q Bov we functicn as the technical service voice of the lead industry
| DAy dest be illustrated by a fev case histories,
i
; 0 A recent visit with a large manwecturer of fans and dlowvers de-

velorsd the inforcation that taey were cgeriously concerned with a noise
prodlem in their nsver equipment, equiyment thet wvas producing harmful
noiss lavels, With the aid of the data comtained {n the Bolt, Beranek
and Fewnan report ectitled "Ixproved Sousd Barriers Ruploying lead,™ we
vere abls to counvince them that lead mizhi be the solution to their
prodvlam, Fortunately for us, they agreed, snd as a result they are cure
rently conducting tests on lead materials.

Anocther case history I will describe deals vith lead-asbestos anti-
vibration pads. The vice president cf the Fl Paso Naticnal Bank was in
Mootreal about a year sgo, stopping at the Queen Elirzabeth Hotel. BEis
owvn bank vas then planning s pev heedquarters building in Pl Paso on
Property over and around railroed tracks. Realizing the Quuen Elizabeth
Hotel was built over railroad tracks with no noticeadls vidration prode
lem, he went to see the maintenance engineer who told him sbout their
use of the l2ad pels and that he could get further information from the
4 Lead Industries Association. Ee contacted us, we sent him our foliler
end other data on the pads, arnd he recomsended their use to the srchi-
tects and enginsers. Unfortunately for us, the architects and engineers
had pever slept at the Queen Elizabeth Ectel so we had a selling Jod to
do. With the aid of the dank vice president, our selling jod wes alle-
quate apnd the lead-asbestos peads remainsd in the specificatiom,

Was this the end of {t?! Kot o your life! The reilroed now got
into the act and hired a consultirg engineering fim in Chicego. They
then ccntacted us and the pecessary data vere sent along to them. The
last we heard, last week, the lsad-asbestos peds are being installed
this veek.

Many other requests for technical inforrmation on lead ars received
by the Association and scme of these are displayed oo a board in the
back of the ballroom. I hope you will get a chance to loock these over.

Bome of the uses for lead that will be discussed during this sessiom
can not pov be considered as using significant quantities of lead, dut
vho amang you would have said in 1925 that tetraethyl lead would beccme
the second largest consuner of lead in the comparstively short period of
& little mcre than thirty yeers. Perhaps ve have here in one or more of
the products to be discussed ancther TEL. Let ud hope sol

Hope is not enough, of course! We vill have to continus our sge
gressive approach to "New Frontiers” io lead snd aid and adbet every
effort by technicians throughout fndustry to think lsad and to use lssd.

) To provide the type of informatimm that these technicians peed and
1 vant, ve as an industry must:

1. Develop the necessary technical information through research.

2. Inform the technicians vhat lead is doing ard can do through
rass cammmication channsls._

3. Provide a perscnal technical service staff prepared to vork

1 vith technicisns on specific jods.

’ - As & result of forvard looking members of the Associstion, ve are cure
rently engaged in all three steps to & greater or lssser degree, BHistory
vill be the Judge as to shether or not we are doing & proper and adequate Job.
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PZT AlD ITS MARKETS

Gordon Eubsnks, General Sales Manager,
Clevite Rlectronics Corponents Diviaion,

Plosoelectricity ia not a new phenomenon, It was firat discoverad in 18@
at the Sorborne by Plarres and Jecques Curie, Their studies at this time
were conducted with crystals of quarts, towrmaline and Rocholle salt,

The practical application of plezocelectricity was not significent until the
early 1930%s and was piloneered by the Brush Development Corpany of Cleveland,
thio

Severe linitations were discovered in cryestalline raterials and efforts were
made to find improved ratsrials, In 1540 it was discovered that (BaTi03)
bariua titanute could be treated electrically and be parmanently polarized,
This discovery proroted the vse of piezoslectricity as ceramic could be pre-
pared in sizes and shapes not attainable with crystals, O(ne major limitation
of bariunm titanate is its wpper temperature lirmit of approximately 100° C,
This lixitation was overcome in ths 1950's by the discovery of lesd titanate
sirconate (Po(TiZr) 03) with liriting terperatures around 300° C, The tech-
nical term for this ceramioc is curlercome to uss in conversation so I will
refer to PIT vhich is a registered trsde mark of the Clevite Corporation,

I dontt wiLh to dwell on the technical aspects of ceraxic materisls but the
latter material is of interest to all of you because of its high lead cone
tent., A brief look at the percentages of materiel used in FIT formulae
should be useful, By weight PZT contains approximatelr 65% lead oxide (FPb0) »
12% titaniuz oxide (Ti02) and 22% sirconfum oxide (Zr03).

In our opcrations at Clevits today wo are using arproximately L0,000 pounds
of cerardc powder per month, or 13 tona of lead oxide, We realise this is
not tremendous volume for ths lead incustry, but a look at the present and
potential market is encouraging.

Today?s market for plezoelectric ceramic is shared with barium titanate,
but the trend is to FIT with its inherent characteristics of higher tem~
perature opsration, greater stability, uniformity and ability to with-
stand pressure,

Volume business today is concentrated in two areas, ultrasonic clsaning and
sonar devices, DBoth of these product areas are expanding rapidly, Sonar
in its broad sense is the military application of plezoelectricity to undes-
water sound detection, It is the counterpart of radar in air., 8Some com-
mercial uses are for fish finders and depth finders in pleasure boats, I
an certain you will hesr more in this meoeting concerning ultrasonio clsan=-
ing and its many varied applications, The number of units in this field is
inoreasing but the volume of ceramic per unit is not large,

Other ourrent markets for 2T include phonograph cartridge elements (large
volume, small quantity ceramic), fuse elements for detonators, microphones,
delay lines, accelerometers for vibretion messurexents., Most of the

Presented at the 32nd annual uoting--uu_! Industries Association,
Drake Hotel, Chicago, Illinois, May 3, 1961,
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U PZT and Ita Markets .2

alemonts carry & rather high price tag based on required manufacturing
techniques, but have a small volume of ceramic powder,

¥hen we consider future market potential for PZT ceranics, it is difficult
not to becoms over-enthusiastic, New product ideas ars being generated so
rapidly and by so many sources that evaluation of their merits is quite a
problem, It has even been suggested that a plece of ceramic be imbedded

in the heel of & woman's shoe. Every step would generate a spark and light
8 neon buldb, More serious idess include epark ignition for ol or gas fure
naces and clothes dryers, electrostatic alr filters, atordzation of fuel
oil, speedometers, and, of course, spark parp devices for gasoline engines,
The latter use of ceraxic will be discussed by another spesker,

Many present jroducts of PIT are used in markets which are expanding rapidly,
Yost significant to he lead industry cue to the heavier tonnage, is 4n use
of underwater devices, The military procram for increases in the nunber of
submarines and the expansion of occeanography as & study frontler will re-
Quire irncreasing quantities of pisczoeleciric ceramic, We are only starting
to produce ceramic electric wave filters but the future for the product is
excellent, We anticipate sales of hwdreds of thousards yearly,

One last comment regarding the future products will point out the broad
basis for scientific research in the use of piezoelectric ceramica., We
have discussed products ranging from high production phono cartridge ele-
ments to heavy military applications. Recently one of the largest elec-
tronic companies announced & unique successful experiment with PZT sheet
stock. By coating the surface with a luminous material they were able to 1
excite the ceramic electrically and produce visual figures on the surface f
as in a cathode ray tube., Little imagzination is required to visualize the
TV picture tube of the future hanging from tho wall in a picture frame,

e rgne

To sumarire, Clevite &s a large producer is using lead oxlde at ths rate
of over 150 tons per year in 1$61. This quantity should double within two
years, and at least double sgain in the following five years,
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SYALL RIGDNE IQNITION WITH THE MSPARX PUMP®

Martin J. Glenday, Managsr, Special Products, !
Clintonetios Divisicon, Clinton Engines Corpe.

e

The &msll engins line generally encompasses those gasolins, internal com~
bustion engines with ratings between cne-half and ten horsspower, During World
War II there were spproximately one million enginss used in the four-yesr
period, 3ince that pericd, the mumber of engines used has increased each year
to the present volums of 4 1/2 ={1lion per year. The general turnover is every
five or slx years so there are approxdimately Z0 to 25 million smsll engines in
use in the country today. They find their use on lawn mowers, outboard motors,
gardan tractors, chainsaws, pumps, rototillers, hay balers, and numerocus cther . ‘
utilities which make our American way of life what it is today.

ra

Throughout the hirstory of the gascline, internal combustion engine, the
ignition of the combustion mixture has been accorplished with an electric spark.
The availability of electrical energy has been a major problem in the engineere 4
ing, design, and application of the small engines. Thi, has been a particular 3
problen since the electrical ensrgy has had to be in the form of high valtage
to initiate a spark., The srall engine lins, by its definition, demands a
certain degree of portability and, therefore, the tranaformation of cherdcal
enargy to slectrical ensrgy found its edaptation primarily in the larger engine X
design., Hence battery ignition is used in the autcmobile. The storage battery 3
is adapted to the high current and low voltage output, but the ignition coil
transforma the low voltage, high current to hich voltage, low current as is
necassary for the ignition spark.

In the small engins line the igniticn spark has been accomplished by the

use of the magneto. The magneto takes mechanical energy, a turn of the crank 3
or pull of the starting rope, and transforms it to electrical energy. This 4
transformation is accooplished through magnsts and a coil for generating a low 3

voltage, high current type energy, and then as in the battery system, it is
transformed with the ignition coil to high voltage and low current as is ro-
quired for ignition. The storage battery and various magneto systems have been
in existence since ths birth of the gasoline engins. Tremendous strides have -
been taken in the science of engineering the storage battery and the magneto, b
but there has always been ¢he fesling that something was missing. Somewhere,
sotshow there rmust be a method of supplying ignition with undreamed of advan-
tages over the storage battery and magnsto systems. The professional men have
been waiting for some breakthrough that would open the field for them in en-
gineering and designing systems around soms phencomsnon that would suffice the
needs not satiafied by the battery or megneto systems.

Since 1953, the engineers of the Clintonetics Division of Clinton Engines
Corporation have kept a watchful eye on the developments within the ceramic
industry, namely plezoelsctric ceramics. In July, 1960, after experimentation
and analysis, it was concluded that the stages of davelopmsnt was ready for the
adaptation to the ignition syetesms in the ecall engins field. Clintonetics
engineers recognized this major breakthrough and prograrmed accordingly.

Presented at the 32nd amual meeting - lead Industriss Association
Drake Hotel, Chicago, Nlinois, May 3, 1961, ~
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} -2 Small Bngine Ignition
{ ¥r, Martin J, Glenday with tha "3Spark Purp? '
g
! A pregram for exparimentation and development was organized with Cleveland
i

Graphits Bronze Corporation and work was bepn. Cleveland Graphite Bronze Cor-
poration had doveloped an ignition sycten around their sdvence ceramics and were
also convinced that they had made a major step in the small engine field. Their
systen uses the spark purp to change mechanical energy to electrical energy and
& owitch to tims the spark to the engine cycle. Their crystals in the spark 1
pup can easily withstand the numercus dasign requirements in the small engine

field. This spsark pump dsvelops high voltags directly without the nsed of a
transformsr coil such as the storage battery and magneto require,

To the people connected with the lsad industiries, this enginesring accome
plishzent means that lead will be used in each spark pump crystal. It also
moans that the ignition coil is no longer needed in the small engine systems,
howsver, it msans even more than this.

A B ag

ey

The tacting programs st Clintonetics Division of Clinton Enginss Corpora-
ticn and Cleveland Grephite Bronze Corporation have shown this sysiem to have
the undreamod of capabilities we had been looidng for. The actual advantages
are as listed belows

™

1. The elimination of bresker points, coil, and condenser,
2. Less engine weight.

3. Easier starting engines.

4e longer engine life without raintenance. ' -

Cleveland Graphite?s system as applisd to Clinton engines encorpasses all
four major adventeges., The two main advantages as far as the user is concerned _
are easler starting and longer engine life without maintenance. For all prac- E
tical purposes the ignition system will last thrcughout the engine 1ife without
maintenance and the spark plug life has besn experienced at five times the
present life. The other main advantage is that newer and improved starting
methods are available since the spark pump output does not require any set speed
to produce the required ignition.

Clintonstics has programmed customer testing of thres hundred Clinton en-
gines., Those tests on lawn mowers, tillers, and commercial gocarts have con-
firmed our laboratory tests and developed enthusiasm throughout the country.
Twenty thousand hours of testing have enlightened even the skeptics. The evolu-
tion of the piezoelectric systems within the ignition system provokes dreams of -
one-half inch spark pumps and switches, making room for larger sutput and light- 3
or engines. If the magneto and battery systens are any forn of a guida, ten .
Jyears will see plezoelectric ignition systems on all small engines and most
largs milticylinder engines, including automobiles and trucks. The features of
this would coincide with the automotive industry's trend to engine life, bearirgs
with no grease jobs, batteries which would outlast the engins, infrequent oil
changes, and life-time spark pluge.

Clintonstics and Cleveland Craphite Corporation are happy to dring this
first breakthrough in a new revolutionery ignition system to the point of use by
the public. We are sure the many acdvantages will promote engine sales, promote
accessory sales, and be of untold benefit to the publie,

>
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THIMOT ECTRIQ POWER GRRIPRATICN AND LICHINZIGHT CLAY BLOGKS

814 W, Turner i
LIA _Staff,

I hops you've all had a chance to look at the demvonstration model tharmoelectrio
generator in tha back of the auditerium, If not, drop back after the session

and wo'll bs happy to desonsirate it, Wa've been publicising this new uszs of {
load in IEAD, whers it has appearsd thres times and have written it up in the [
Information Bulletin ssveral times. Tho reason for this irterest on our part
is that thermoalectricity looks like good new outlet for our product with a 3
bis future, -

For thoss of you who are not familiar with thermoelaectricity, it's a material
that will creats a current when hest ia applied st one end. This wald be
power generation. The converse of that is: if current is passed through this
material, one end will get hot and the other end cold. This phenomenon 1s
called a "™heat pup" and i3 the basia for thermoelectris refrigsration.

Which material is used for refrigeration or power generation depends on its
efficlency - what the so0lid state physicist calls the "figure of merit.® .
Pigures of merit for different materials depend on the tacperature range of :
application. It happens that in the tempersture rangs for refrigeration - 3
that is from rooa tecpersture down — the most efficient material at present
is bizmrth telluride. (n the cther hand, in the tecperature range most use-
ful for power gesnsration — that is between about 35G° F. to 1250° P. — the
most efficlent materisl to date is doped lead telluride, In short, the field ]
for lead in thermoelectricity is in power ganeration.

In an actual power package lead telluride gensrators are capable of conversica E
efficlencies of about 7 to 9%, This is not enough to compste with the high 3
efficiencies of the big land based utilities. But it 1s encugh, so they tell
me at Minnesota Minmdng & Manufacturing, to carve out a real coumercial market g
for these devices in the auxiliary power and portable power package fields. 3

In fact, they tell me at 3M that although they're happy to supply the military 3
with lead tellurids devices, their real aim is to develop cormsrcial markets 3
for thermoelectricity — and they're confident they can do it. They're not

alone in this feeling either. Other compandes, including Westinghouse, are
also aiming for commercial thermoelectric markets.

Cocxmercial uses can be separated into two classes. Auxiliary power fron waste
heat sources — where the electricity generated would be essentially free —
and power packages for areas remote from powsr lines. Thermoslectric power is
; attractive for portable powsr packs because its efficiency, even though low,
is comparable with small gasoline motor driven generators.

AR

, The first demonstration of a remote powar source was the Snap IIT built by 3N
1 for space vshicles (remoter from power lines you carmot get). The Snap IIT

A was never shot into space but the feasibility of thermoelectric power froam an
1sotope heat source was demonstrated. It provided 74% conversion efficiency

W e

Presented at the 33rd annual mesting--lead“Industries Associstion
Drake Hotel, Chiocago, Illinois, May 3, 1961.
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3id4 W. Turnmsr =2~ Thirwalactric Power Gensrstion
and Lightwsigh® Clay Blockse.

with Nlat.iveb light we!zht ard no moving parts, Socw Snap ITI's have racant-
1y boan built and erc taing placed into eervice. Thuess end propavs units of

4 %o 10 wintp will bo uesd to trickls chargs battaries Lo supply power for
rezcha wsathsr stations and buoys for tha Coast Cuard. The Snap X is being
dsveloped and will hava an output of 300 lw,

One of tho early conmarcial uses of lead telluride for remote powsr is by
Horthern Illinois Gas Corpany. They purchassd a 10 watt generator froz 3M to
citeck the frasibility of powering the csthodic protection systems cn their gase
mains with thess devices. Haat would ba supplied by burnsd gas froa the main.
Their tests show that electricity from lead tellurids packages is actually
cheaper than frua power lines,

An exacple of Mwaste heat™ application that'ts getting serious attention at 3N
is an auxliary power supply for homs gas heating furmaces. The big advantage
hers i3 that the homs heating eystea s corpleotely ralieved of its dspandsnce
upon elactric powsr lines and the danger of power failure. Thermoaloctric
wiits in this application provide the electricity to rn fans and blowers, o
puops for hot water systems at essemtially no cost for the slectricity., After
all, 25% of & furnacs's heat goes up the stack anyway and ths therrcelectric
elecant introduces a negligible loss —— yst produces the neaded power without
maintanance. Ths only cost &8s in the original invesirmant for the installation.
Present costs are about $35 a watt, but Mimosota Mining tells me that volimw
production will bring this down to ccoparstive levels.

A big program 1s under way at 3M to make a production modsl of this home heat-
ing auwxdliasry power source. So far, they have support froa 12 gas utilities.
34 is confident of the success of this progran vhiich would probably mean the
converaion of all gas homs heating furnaces to this type. Gas compardes, after
all, are anxious to gest away from having to use the slectricity in their pro-
ducts. An all-gas homo 1s their aim. I might add that ths same principle
would apply to oil fired home hesters as well. Fach one of these power pack-
ages would supply scxme 300 watts power and require about 5 1lbs. of lead tell-
uride. As there are approximately a rdllion gas furnaces manufactured a year,
this figures cut to about 1,500 tons of lead for this one use.

Bringing the price of thess things down to less than a dollar a watt would make
thermoelectric powsr very attractive in large power packages tco. Portable
basic power supplies in the 5 to 10 kdlowatt range are being developed right
now. With the lower prices, it is anticipated that 100 to 1,000 kilowatt power
supplies would be feasible by 1965, Power sources in this rangs are extiremely
interesting to the Navy. The reason here is fairly obvious, With sonar as
sensitive as it is today, our undersea fleet with its payload of Polaris
missilas really needs to cruise silently under the water — and this is just
what thermoelectric power could make possible.

What about its use in the automobile? Replacing the generstor is a possibility,
Heres meveral lead telluride elements using waste heat from the manifold could
supply & contimuous charge to the battery. I have been told that there are
considerable engineering difficulties in this arrangement, however, but 3M
fools that a real good bet 1is the trickle charsm( arrangement for battery
powered cars and trucks.
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314 W. Turner =3« Therzwalactria Powar Genaration
md ldghtweipght (lay Elocka.

A3 peowtimes havpena whsa new laad products s_ro devalored, ond of tha products
thay s7upla with aro older las! products, Thy cruasticn 8.5, vAl) thermoe
elactric portalla powar packagus compety with lead acid batterles? In certatln
cas3s, tha gnrssr 18 yor, (‘u tha 4 att buoy powar package, I sporo of dafore,
& few poundy of lead tellurids In this applicstion raplacss mary mers pounds
of lead actd butterles, On the plus aids, howsver, Minneecta Mining fassls thst
an srrangcrwnt using lead tellurids power to trickle chargs batteriss is ex-
trecely attractive and should make the batlery much more cowpetitive creating

. pany new applications.

I would like to turn from thermoelectricity for the last couple of mimutes of
ny talk to tall you sbout a new cerammic product with, I think, s dig mtun.
Tasxt is lightweight glazed clay block.

Lightweighnt block is marufactured by incorporating into the fired clay large
quantities of a bloated lightweight sggregste., Weights of this product are
reduced dramstically. For sxazpls, standard block which 4s 12 inches by 8 1/2
by 8 1/2 in concrete woighs sooowhors eround 80 lbs., In standard brick it
would waigh thst or more. But lightweight btlock undsr 20 lbs. haa boen manu-
factured — and block betwesn 20 to 30 1bs. has passed all of the structural
standards for top quality concrete block.

Lightweight block like this gives real adwvantages to the architect because {t
allows faster and cheaper coustruction. Of course, lightweight concrete block
is corrercially available, Clay block 4is more expensive than concrete without
any special features so that wore than likely it won't cocpete directly with
lightweight concrete block. But unlike concrete block the clay block can be
glazed, This doss give the clay block a competitive edge whers color is do-
sired., A lightweight clay block with durable, maintenance-free color is an
oxceallent low cost building product for bospitals, schools, industrial plants
and office buildings. A block 12 inches thick can be glazed on ons sids or
both sides. One-block-thick construction of these glased blocks would offer
the beaty of color at low cost.

Pllot quantities of lightweight glazed clay block have been manufactured -~
all those that I've checked on have used at least 15 to 20X lead oxide in the

‘l“.o

AL a recent meeting in Chicago of people interested in lightweight clay dlock,
an architect from the New York fHousing Authority indicsted his interest — and
the interast of his dspartment -- in this typs of product, His reasoning was
based upon cost. According to the Housing Authority, the cheapest way to build
a building is with masonry and not with porcelain enaveled steel or any of the

other curtain wall products in use today. He quoted figures comparing installed

prices of porcelain enameled stesl versus installed prices of masonry. The
were; porcelain enamelsd steeless $4 per sq. foot in place — masonry... $2.25
per sq. foot in place. In short, he wants Lo use masonry, Howsver, maintenance
is a probles — particularly of painted surfaces in the halls snd entrance.
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8id W. Turmner ~4~ Tharrwelsciric Powsr Generation
end Lightweight Clay Blocks.

(lasing ths product is the anewer, according to the Housing Authority's architect,
A coupls of installations have already been mads by the Housing Authority at the
Edgaiare houses in Par Rockaway in long Island, Kew York.

A prediction on lghtweight block was mads st the meeting I referred to before.

It wes mada by the editor and publishar of one of the major ceramic magazines.

His prediction —"In tirs, lightweight clay block will account for 12,000,000,000

brick units por year." We can asoums that most of this will bs glased if we

figure 6 brick equivalents to the 2q. foot, and sbout a quartsr of a pound of

glaze por sq. foot — these are staendard figures. This figures out to about

250,000 tons of frit per year., Figuring ths lead content at 20% this would yleld

50,000 tons of lead oxide per ysar, I think we would settle for a fraction of
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THZ POTYNTIAL MR IEAD
AS AN ACTUY IVATAIRL

Pruce Padex 3
Lasd Intustries Associstion Staff

Pror what you have heard hers today you should have gleansd two irportant idess 4

First, lsad seems to have an inportant role to play in many repidly growing jods of
noise ard vidbration comtrol, mnd , , &

Second, neither the basic thecry nor knowledge tased on experience is very widely :
spread arong tha people who should know most about the problens of noiss control =
the architects, designers, arnd builders who will be using it,

Concerning the first idea, we can only be grataful to Mother Kature for making lesd
such a good acoustical material, Concerming the secornd, ws can and should do some
thing to dbring at least a practical xnowledge of how to use lead and leaded products
to the people who need it, I think we can say that we ars off to a good start aa 3
this jodb,

You kncw of the high intarest we've had in ths swject of lead for noiss control,
The Associstion has distriduted about 15,000 copies of the Bolt, Beranek ard Newman
study to architects, builders, and dasiz: engineers, In &ddition to these, 1t has ;
f1lled oore than 5000 requests from individuals for this report, It has publiciszed Z
sore of the ocutstanding czse hlstories of the ecoustical use of lead, LIA staff 2
menbers have visited, phored, and written dozens of peopls with specific prodlaxg
and specific questions, VWe haven't always had ths right answers for then, Somstinmes
we have gotten into problems where we wonder whether anyons has the right answar,

We have had some successes, too, We have seen encouraging results in folding doors,
. machinery enclosures, inherently noisy equipment end even, in ons case, a pleasure
boat,

1 From the talks you've heard today you've also gotten scms idea of how complex the 3

practice of noise control can be, Even the basic units of loudness and pitch are )
difficult to fesl at bome with, If you were to look up "decibel™ in your diction-
ary, you'd find it defined as "the ususl wnit in the measurement of sourd intensity,®
Apparently Webster doesn't feel very much at Lome with decibels sither! According
to the experts, if we were asked to tum w the volums control of a hi-fi set until
the rmusic was just twice a3 loud &3 it had been to start, most of ws would have
increased tue decibel lavel by 6 to 10 db,

That gives us some sort of an understanding of the unit of sound that Alexander
Qraham Bell devised, In tems of it, let's look at what sort of a job lead can do,

If we could build an ideal room (slide) and partition it off with 8 pound lead into
8ix corpartnent.s side-by-side, each partition would block out about 30 éd of a sound
pitched st middls C on the piano, Let’s ring a bell pitched at middle C in compart-
mont munbder cne -- and ring it as loudly as we can , . , say with the sams noinse
intensity that a four-engine jet aircra’t prodwces: 160 db, Corpartment number two,
separated fron that noise by only 1/6 inch of lead, will be, at 130 db, about as -
nolsy as the ncisiest factory you've ever been in, Cn the other side of tha next
partition, in corpartrent number thres, with another 30 &b blocked out, the middle

C tone will come throuvgh with the intensity of a sub way train pulling into the
station as you stand oa the platform, Ancther partition away the sound has @ropped

Presented at the 23rd amual meeting--lsad Industries Association,
Drake Hotel, Chicago, Illinois, May 3, 1561
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to 70 db -- adout as loud &s & busy strret, Still mother and we are at L0 &b =

a quist conversation in your livire roon with tha T7 set rnad off, And in the
last compacrinant, after £ive droos of 30 b rach, the 10 & of sound laft 13 probadly
lsss noise than you have aver experiencad, The mitet thers would be cosparabls to
the sound of your own breathing if you stood perfectly still, all alens, daep in the
heart of a silent cavermn,

Xeep in mind that this was an "ideal” rcoom, Mo ona has yst learmed to usa lead 80
effectively in practics, Still, it 13 an idesal wvhich can bte and ia being spproachsd,
One final polnt about our 1dsal room illustrates the complexity (not to say
perversity) of the sciancs of sound control,

We used only 5/8 of an inch of lead altogether to reducs the roar of a jet plane to
the quistest environment we can imagice, Yet, had we used cus singls sheet of lsad
5/8 inches thick, the original 160 db roar would have been reduced by L2 db to about
120 ~~ 3till very definitely in the boiler factory class,

Things are complicated still further by the fact that each pitch will have a differ-
ent penetratiny power for lead ( and othor) partitions, If, inste-d of a musical
tone at middls C (about 260 cyclss per gecond), we had started with *60 cycle hum™
of a radio, each of our partitions would have dropped out 20 rather than 30 &, On
tha other hand, had wa started with a pilercing whistle of LOOO cycles per second, the
lead barrlers would have been nearly twice as effective with a drop of 56 db,

Manufacturers of high fidelity equipment tell us that they can faithfully reproduce
any tone or comblnation of tones from 20 to 20,000 cycles per second, If we have
good ears, we can actually hear this whole spectrum of sound -- and it is certainly
there for us to hear, There is no one in this room who could not tell, bdlindfolded,
whether he was listening to a friecd spsak to hin in person or on the telephone,

The difference between ths sound of a "first hard® volce and the sams voice on the
phons is that the telephone ccmpary cuts out all but the essential frequencies, The
phone is designed to reproduce frequencies dbetwsen 200 and 2000 cycles per second,
The difference between "first hard™ and "telephone® voices lies in the omitted tones,

Just think of the combinations of pitch and intensity of sound involved in talidng,
And think, too, of th= variety of buzzes, groans, whistles, horks, bumps, grunts,
aqueaks and roars that are produced by the huxdrum equipment we surround ourselves
with] -~ the elevators that brought you to this session, the clatter of silverware
and chira at breeskfast, or the sound of a bus going by ocutside the window,

When you stop to think about the amount of nolse we meke with telephones and tels=
visions, trucks and buses, and all the other paraphernalia of living a la 156 it
would seem that there is s market now for materials to give us a 1little peace and
quiet, Fortunately for us as acoustical product producars, 1962 is likely to bs a
little nolsier than 1561, And so far as the obvious trend of mechanizaticn can tell
us, each succeeding year will be a little noisier still,

Another contributor to ths growing burden of noiss on the new frontier 4s the incresse
in city population -~ more of us living closer together with more mechanisation to
xake it possibla,

St11l another factor is the old battle cry that "they don't build them like they

used to," It applies to 30 many of ths produots we use every day from our homes and
office buildings right through our automobiles_and, far that mattsr, pencil sharpen~
ers, The stress today is on paring off wiy superfluous material and weight, Ry and

- more =

ek oty o A S




Rz e

Rt
-’

U

et Ba ol S ]

2,500 T T e BN S G TS e b Y LIA 212 4”4
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large it 43 2 healthy trend -- but it does lsave us with light "dry wall® houses
instead of heavy conventional conttruction and cast plastic rather than cast irva
motor enclosures, With more of us crowded together in citiea, making more noisze

With nore gadgets, and having less rass batwaen us and the noise, thers most cartain-
1y will be an increass in esphasis on roise reduction,

In dealing with interested editors of tho tachnical press and others, we've had to
rake an educated gress fromtims to tire as to how much lesd is going to be used in
the nolse coatrol fleld, It is patent that pobody can maka such predictions with
accuracy, Onm the other hand, we have dans nore then glibly quote an optimistis
figure, Our estimate has been that leadsd plastic materisls will be consumed at
something like 300 to 500 tons of lead per year within the next few years, The use
of sheet lead scoustically may be samewhat emaller, but should be a comparable
figure, At tho time we wers asked thess questions, materials like Mr, Chapmsn's
Acousti-~flex curtain were still in the planning stage and we have not sllowed for
the potectial they add,

But the roint to note in this is that a new concept like Acousti-flax did coms into
being and does add considerably to lead's possibilities, It is not an isolatsd
exaple, The Navy, now faced with a host of difficult acoustical problens stesvxing
fron better sound detection equipment, has becorme interested in the use of leaded
plastic, There is no guarsntee that materials ncw available wi{ll fit the Navy's
requirement, Still, we have witcesced tasts which show a leaded plastic combination
to be bettcr than the best materials they have found to date, Should the Navy
settle on this material, you can multiply any estimate we have rads by a factor of
five or ten in the irmmediate future, And it is to be expected that the knowledge
that auwch a material exists will prozote its use in solving tough industrisd
problens Lmamediately, It 1s equally to be erpected that from such a start lead will
find acoustical uses in our homes, offices, and public buildings scon after,
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M. McHullsa, Tleveland Xlectric Vehicle Co.

FROCUCTICH (¥ ELECTRIC streat trucks in the USA ceased in the early
1930ts, A sireatle group produced prior to that tims are still in
operation, A%t least two of these 0ld Timors are 1912 CT heavy duty
eloctric trucks with a capacity of 1 tons,

ABUT FIVE YEARS AGO The Flectric Storage Rattery Co. decided there
wa3 & market for electric multi-step deldivery trucks if enzineered
specifically for certain applications., An electric truck was devel-
cpod from the ground up and three different models wers designed,
The first was & Dairy model with a norxal payload of 3,000 lbs, and
175 cubic feet. One of these vehicles 1s at this reeting for your
inspection, The second was a General Purpose modol with a pormal 3
payload of 3,000 1bs, and 430 cubic feet, The third model was a smaller 3
veaicle with a normal payload of 1,500 lbs, and 190 cubic feeit, There p
is always a give and take betwsen payload, nuder of stops, terrain,
rileage and typo of road surface, Variable factors increase payload or ]
rileage, etc. F

THZ ONLY REAL RESISTANCE in zelling electric multi-stop delivery trucks
has been ths hich initial cost. Silatisiics from field tesis at Borden's 2
and otkers, have been accumula‘ed. A swrary of the Porden tests is in '
the brechure which is availadle to you. The field test results clearly
show the operating eavings, even with the high initial invegtment, and
this investment can be substentially reduced with volume, In addition,
the initial investmant need rot be higher than gas trucks as the electric
pover can be purchased on & ronthly billing basis, just the same as gaso-
line or electricity is purchased in present operations,

PUTURE MARKETS CAN BE estirated from the followings

PPN

1. There are 120,000 retail rdlk routes in ths United
States, of which 705 (or £:,000) are under 30 miles
in length, and governed to speeds under 30 miles per
hour to conform to urban speed limits,

2. Retail bread, parcel delivery, laundry and dry cleaning ]
routes exceed 120,000 -~ with an estimated 50% under 30 t

riles in length,

3. In England thers are 35,000/40,000 electric rulti-stop
vehicles on the road with production exceeding 2,000
per year, I recently read of Coca Cols in Belgiun

buying 200 English electric delivery trucks for their ]

4 retail routes, 32

L. The 1960 market for gasoline multi-stop vehicles in
the USA wes 42,000 vehicles, A modest ten percent
of this market would be a substantial electric truck

Prosented at the 32nd annual meeting--Lead Industries Association,
Drake Hotel, Chicago, Illinois, May 3, 1961,
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manufacturing activity, and could use up to 9 million
pounds of lead (LS00 tons) enmually, with Replacement
batteries avery seven years multiplying this amount,

S. In addition thers are marny spscial possibilitiess

&, American Telephone & Talegraph has 97,000 vehicles
in its systam, Sixty percent of these wvehicles are
1/2 ten or less in capacity and average 30 miles per
day,

b, In-plant trucks in large plants such as Dow Chemical
Co. at Midland, Michigan, with 150 one-ton trucks
which never leave the plant eite and have low dally
aileage,

¢, A1l of you in ths lead industry have vehicles which
average less than SO miles per day.

4., The Post Office Department which i{s already purchas-
ing three-wheeled electric vehicles, recently pur-
chased up to 10,000 multi-stop gasoline vehicles of
vhich certainly a large percentage should have been
electric,

TO SUM IT ALL UP, the modern multi-stop electric delivery truck is in proe
duction and reasonable deliveries can be rmade, The potential market is
substantial and it can becoms & worthwhile market for lead. Help is needed
in promoting the use of these electric vehicles and your assistance is
solicited both in promoting the use of elsctrics in all multi-stop delivery
activities and within your own cormpanies, Certainly the lead industry stands
to gain materially from an expanded use of electrio vehicles,




