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i Enclosed you vill £ind 8 resune and recapitulation of the Expanded
Research Prograa budset for 1963.

Ve regret the short time that you vill have available for your
@ reviev; bovever, tizing of all of our sut>amittee ond Technical Steer-
ing Camitice peetings o8 made it Lipossidle to put this iufareatioa
in your bands before this date.
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1 1963 BIGET RECAFTTULATION
i
: O EXPANIED FPSTARCE PROOPAM - LIA
: Project Tunds Pequired
i Rot T™tle 1953
k Architectural Markst
416 Lead for Sound Attemuation $40,000
IN-6T Develc:zent of the IN Process for Contimcus 9,000
Castirg of Lead Bheet
12-3% Eigh Opeed Plating of lead 27,500
-5s Joinirg of Lead to Lead and Other Substrates 17,500
U14-18 Lightvelight Lead Steet Roofing Systea T,500
UWH-19 Bot Dipped Lead Coatings for Calvanized Stesl 5,000
The Trarspcrtaticn Market
1%-9 Tiber Reinforced lead 15,000
Povdr » Yetallurgy
12458 Iovestigatica of the Cooversion of Particulste 15,000
Lead to ¥Wrought Fooms
1 The Chemical Market
i 1c-18 A Pundsxental Study of Organclesd Chemdistry 25,000
1c-28 Crganclesd Chexistry 10,000
1C-49 Lesd Copands as Ludricarts and LuoXricant 32,800
] Additives
© 18 Improvenect of Textile Noterials by Lesd 3,500
Chenical Treataent
Lead Crenicale n Puints
3 1C~-3h Anticorrosive properties of Lead Pigments in 18,000
b ¥ater Thinmedle Pexrous Vetal Primers
Lead Chemicals §n Cerazics
10-12 Clerson Agriculitural College 2,500
1c-1h Pennsylvenia State University 3,930
1£-19 University of Illinois _ 3,000
1C-21 Rutgers, The State University 3,000
1c-22 Alfred University 3,000
: 1C-23 Daiversity of Califormis 2,000
4 1c-37 Pennsylvenia State University »,100
1C-54 ¥orth Carclina State College 2,900
- Strength of Glasees 1,500
Boslth snd Safety
e The Deterzinstion of the lLevel of Lead Concentre-~ 35,000
tion io an Azbient Atmoephers
aoe The Testing of Organclead Coepounds for possible 5,000

Endocrinological and Anti-Macmary Tumor Activity
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1963 WOIGE? ROCAPITULATION

. ' ; @ EXPANIED RESEASCH PRIGPAM - LIA

Projsct Funds Pequired
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Geoaral

12-29 A Punieomntal 8tuldy of Burfrce Reactions of lead 3 »,000

12-70 Chenical ard Blectrochamicsl Corrosicn of lesd %,000
Aoys

. 12-T3 Lesl Ancdes in ths Purificstion of Damsstic end 5,000

r ‘ Industriesl Tffluent Water

i ' 1r-38 Corrosion Research Council 500
: ‘ P52 Abstrecting Service 7,500
L D Undasignated Ressarch Fund 50,000

Total 1953 Ressarch Budget Recommendation
Totel 1963 Atzinistrstive Pudget Recomoeniation 112,507
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Introduction

The following pages present a compendiun of the ressarch and Ssvelop-
mont programs currestly in progress and the vork proposed for 1963. The
projects are dsacrided by market areas, so that they may be seeu in proper
Perspective and reviaved comprehensively as to tosir commercial fessitdlity.

Most of the prograzs are in applied research and thelr primary odjece
tives are (1) o saintain consumption at tha highest possible level in
dafensive areas, and (2) to develop laprovements and innovations for exged
sion L{ato nev mariste.

A much soallsr percectage of the prograns is devoted to basic ressarch
where the effects are not measursble in toca of metal sald, although the
results are equally real and in the loog run may bring great bensfits to
the industry.

In subetance, the prograxs are selected vith great care to produce a
balanced integrated structure, and the total research effort is aimed at

pointing out Dew directions which will dDest serve the needs of the industry.
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e Architecriural V.a;_l’if__

7 310 and opp-ortunity, tha architectural fleld offers the largest single
potzatial sarker £
snrmally 9 giillicoa

AInatdlra vl
rotiTe,

r lead produste. This glant 57 billton dollar industry adbsords
cns of atawl, 620,000 toms of alumtmie, 750,000 tons of
4 »

™~ - omd - A} -~ - B oAb e LA e B
T2 o oaanrats boiohe Sia, shes SMa slrwtuman

-::a‘.er&als. Parconiaoswlise, the ancunts of alr 3 lrstics used by the
comstruction intusiry revressut 29% of the antira consuption of thess materials
1n tha Unft>d btates. Bteal prodfucts that go in%c ccostruction iovolve 1L4 of the
total cotsmpiion, and this guantity does mot Incluls coctractors’ products and
othay ateel coxponstia which {ind thelr wvay indirectly inio coastruction,

» -
-

-

~r, -

The marzst orportuaities 4n the architectural field are virtually unlimited,
Vrat the future sales volume of lead products vill be in thia market depends om
relative coat, ajpesrance and practicality for specifie applicstions. Cur
rescorch enteavcri o ixprove tha propertiss of leal, dzvelop pev products,
3implify methods of irnstallatiosn, reduce producticn ccats, and provide technical
data vhich will point uvp the advanteges of load products in architectural sppli-
caticna. The realizatiom of this zmarkst potsntial, hovever, is directly propor=
ticoal to promction and sales efforts.

I#-16 - lead for Bound Attemustion, lewis 5. Ooodfriend and Associates

Tois progrem vas started in Jamuary 1651 vith the trosd odjective of develope
ing data oo the effoctiveness of lead far the control of nolse in architectural
ard industrial applicatiors. During the first year a grocp of represantative
pacels were acoustically tested, definite values vere egtablisbed for the soumd
fsolation qualities of the lead partitions, and a 4raft wes prepared of s ramml
which Incorporated the resulta of these tests. DBased on the marmal, & sexdie

“tecktnical brockure is pov 1D preparation by the LIA and vill be given wide

dlstriduticn to architects and coatrsctors.

A pev series of the most camcnly used Panels in offices, schools, and F.:els
are currently being lsxinated with the lead sheet, and acoustical dats on “’mes
pacels vill bte adled ts the ranual, Amccg these psnels are Dartitions of interest
to ovoers of the Vaghingtcn Hilton Hotel with vhom discussions have been beld cone
cerning the use of lealded partitices in the kotel, Careful ccosicerstion 1s given
to the proper lesign of constructicn details t0 slixirate soun? leaksge through
air ducts, electricsl ocutlets and other flanking paths.

Due to & lack of precedent and insufficient experience in possidle arves of
utilizatiooc, an exhaustive rarket appraisel cannot be msde st this time. The oSt
amising irmediats markets seem $0 be in movadle office partitions, and leaded
plastics, flexidble fadric curtains intervoven vwith lead vire, and lightveight
partitions of plaster boerd and thin lead aheet lxcxinates. The pear ters
potential can be estimmted conservatively st 10,000 tons per ywar, vith the long
tern oatlook, 5 to 10 years, at several timee this coommgption.

Required 1963 Punds - $40,000
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IMoT o Leald Astartcoy Palds for Vitrstica Atte-mation, Lewis 8. Goodfriend
and Aseocintry

Perfcrmanca taste ¢m tha affectiveness of lsed azbestos pads at varicus
eonfiticra of atavts Ym=22o0 SO0 Gl wicimimot ITEQUENT1Es ArT Procesding and
delinitive rosulls are exswcizd soon. Prelizimary findlings from the &ymaxde
tenting of machicery mOun®s $2ea to in’icata that sces eotilications may be

reguinet 4 the lsal aotestos Il t0 mad4 them morw effactive in lov frequency
spplicatices.

1ta market potsctial for lead asdesics palds o Wuildirng, machinery, end
wppliasces 13 very socxmagizg. In tte a;nliarcse market alcoe, sales of home
Ipcndsy oguipment {vashers aod &ryers) axcsed h% =illion unite, refrigerastsrs -
3% 21llton uaits, Treezere - 1 million, fans ~ 5 milliton, air cooditiooers - 2
xillion. An evsrage of M pounds for each of these 15 million units would imvolve
15,000 tors of lead por year., If wvo sssunms the potential in this ares st 3,000
tocs and an additionsl 3,000 taos io dulldings and beavy machinsry such as
industrial presses, mackine 2hop equlirsent, and printing mechioes, it would
provids & warket for 6,000 tons of lead anmally. Although tbere is s substantial
ptectial if the poograe s successitl, we it csutioca that our dsta 80 &R yet
inlicate that ve can ccxpets technically with cospetitive anti-vidration systems.

Presacily svallabis funds are sufficient to caplete this program.

Required 1563 Funds - NEB
Moh‘dkﬂdﬂﬂ&d&if‘d%d, University of British Columdia

Duricg the first part of tiis progres, the feasidility of powder cladding
s2atl contaliner stock vith lead vas dmmonstrated., The program was extendesd 20
August 1553 to stuly the factors necessary to obdtaln well bonded coatings, and
to establilsh the range of costirg thicknesses that can de produced.

An interest has been shown by several steel ccxpanies In the coxmercial
spplicaticon of our process and & cooperative pilot plant program will de given
consideration at the completicn of the current reseerctd. Approxisstely $19,500

are availadle {n this project area from previcus buéget approvals, and it s
reccenenied that this sum be rwiained for possidble future actioce.

Required 1563 Funds < NONB

IM-6T - Developmect of the IM Process for Contimuous Casting of Lesd Sheet,
Broken Bill Associated Gmelters Pty.

Previocus evaluation by the industry has sstadlished the ability of the IM
Casting Process to produce thin lead sheet of good quality at minimus coet st
high production retes. The poesidility of marketing thin lead sheet at a price
only slightly above that of pig lead 1s of major irportance in the successful
utilisation of lead products for the contral of noise aad for architectural
pplicaticos, and further development of the covtiouous casting machine is
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therefore vury Iizportant.

The develcrzrnt work currently in progress at A3 will continue until w4
1963, It i3 recwxoenied however that & fund of 39,500 be set aside far the
poeeibla extensicn of thls progrun, predicate? o the findings of the present work.

Buccesses ferived frar this worX can be appliod to the cormercial realiratica
of other research projects such a8 N Stund sttermuation and the murkst potential
of this project is tlsrefure very high.

AN

Required i)3 Punds - xam § 9,000

IM-55 - lewd Corposite Products in Coestruction

Initietion of this progrum has been deliderstely falayed wntil guidance on
bonding of lesed to other sudetrstes is svallable from IN-kA "Joining of Lead to
Lead end Other Sudstrates” vaich {8 currecily being conducted at ASARCO. Results
from the work on the DM Process for the production of lov cost thin lead sheyt for
the caposites will alss bave bearing on this project. $5,000 were allocated for
thie progrea in the 1552 tudiget ard it is recczmecded that thess funds be retalped.

The market potential for roofing, acoustical products and other architectural
compooeTts vas estimated previcusly at sbout 20,000 tons pear year.
Required 1963 Punds - NORR

IN-57 - Beevy lesd Cledding for Chemfcal Plant Use

8ince the 1952 budge: rectrzecdaticn, bo promising approach has Been found to
tha protlem of bonding heavy lesd coatings to steel, ixproving rates of spplicstica
and lovering costs. Avalladble funds fur this project are therefors relessed for
other research aroas.

Poquired 1963 Funds - NXNB

IM-58 - Plumbing Applications of Lead

This cooparstive program 18 Deing carried cut with the Tvisted JNute Pucking &
Oalum Institute and the Csst Iroo S0il Pipe Institute to find the solution to the
JeaXxage problem cf cast irom scil pipe joints under conditions of bot snd cold mte
discharge. Coutingeot upon succesaful findings st the coopletion of this rogres,
farther confirmation of these results vill be considered.

Required 1963 Punds - WONE
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I1L-59 - Cerzxic Costircs for Comentiticvs and Metalic Sudstrates

The davelupuent of lzproved tecLulgues of ajplication for low tsmpersture
Zlates offer o god ¢ tunlity for openliiy Tov DRi ket arees to tha lead
intustry, sod proiiss laige potentlial conzuzpiion of lesd ceramic ccatings 1n
Mire fisids ud DUllCimg Uricks, CODCTOLEe DLOCER, SIM viver CE2ENTITIONS &N
metallic construction products,

After exzzination of peveral propodsls in this ares, the techrical commitiees
recamanded the initisitica of a Bigh spot izvesticalion of flame sprayicg
tochnigues and oguijzxnt 33 cutlined in ths Aryrr Fassarch Poundation propossl ad
210,000, Thoss Tuss ere avalladla from the 1402 iget of 330,000 vhich was
ayyroved for this research, Bpd tha rematring 50,000 are to de retalosd for
furibar research at & later dats, if the bigh spot test 13 successiul.

The Parxat potential in this zrea bas been previcusly estimated conservativaly
ot 10,000 tons ©f lead per year.

Required 1563 Punds - ICKE

12-3 - High Speed Plating aof lead, Orehan,BSavage and Associstes

This program bas succesafully identified additicn agents vhich permit the
uniforn electrodepceition of lead co steel at Lhigh current densities. Ve now
bave sufficliest ladcrstary infarmaticn to produce Coatings of extremely low
porosity st bigh speeds, sl it seems alvisadle to deocrstrate the coammsrcial
value of these costirgs by means of atoospheric and csoring corroeion tests.

Coznetlarinz the incressed popularity of terne plata in recent mootba,
caerercial interest in the alvantages coffered by econcmically priced, pore-free
electrodepesited leal oo steel sheet may lesd to a significantly greatar ¢ooe
wusption of lead costirgs as corrosico barriers for sieel sudetrstes. According
to the AISI, 3,280 tocs of lead hes been used for coating purposss oo steel
euring 1961. It 1s estimated that the ixproved quality and increased
applicadility of electruodeposited lead comtings can raise the rarket potential to

about 8,000 tons samally, in the srchitectural field and in contalpers for poo=
food containars.

A description of the wara Jerformed {n this prograa has been pudlished im
one technical paper which appeareqa 1n FLATING and tvo frtber papers bave pow
Yeen accepted by the Aperican Electz wlaters Society for presentation st tdeir
anoual convention and for subsequent publicstica.

Required 1963 Punds - $27,500

IN-LA = Joining of Lead to Lead and Othar Substrates, American Bmelting &
Rafining Cazpeny

This program involves the campilation of dats oo various argsnic sdbeslives
for the joining of leed and the establistment of reliable bonding techaiques.
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maiarPactiTers bag ghowva that thelr technlcal informe-
ticn 18 of a gonos » o) thaet these 220s cancot be sPplisd directly to the

O Yoo2ing of leed. Iri- ool ol tests sre therelira necesssry to {solata tha fectirs
which affect the bancing slreng'® oF albsslves with lead,

b .
L LiB

ALVl e ZTAstos) shlasttvea of tids Droeran recaln wvalid, grester
epaslis 12 nov D2l glven 10 the levelogmers of data on curing times, tempares
tures, yield strecy-, &l cthar faciors waich were previcusly given seconlary
eccailaration. A L aeler of 12D anear lalnia wors meds, and taat studies
are cocducted oo ths a0t of chericnl envirozeosts, durstion of load and
contact with water o2 tha od girength ¢of the eilesives vith lead adbersods.

VDU SO

Purther iovestifuiices are reulred bafcrs Cafinitive conclusions can de
reacbhed fur the prejarsiion of ap effective spplications mesuel, &nd it 4s
recaRmeniad that the Togrzs De sxtendad for ancther Yyear,

Ao b o

Roquired 1963 Punds - 17,500

ULM-18 - Lightweight Lead Shest Roofing System ’

k This proposed research progran involves 3 lwad roofing aystes developed by

the Broxan E11l Asscciated Smslters Lo focrsess tha wililiraticn of lead in rocf-

ing by means of simplified deeign, ease of Madricetioo and ecooay of iostallstim.

Exposure exgerience with this aystem to data bas Deen lixited and it s therefure

the puTote ¢f the prc;osed progTaa to irdtiste field cxposure testa, to obtals

: @ installation criteria, performance hietcry, snd ecoocedc data which srs Decesssry
to iotroduce this wyyten to tie roofing market in geseral.

Conmmotios Aatas of lesd for rocficg In 1nAMyisua) conntries o2 6 world vide
tesis are not avaliladle. However, usirg the 1,355,000 nev bousing starte in the
Uolted Btetes &rizg 1561, 2 mversge of 1,200 85.0t. of rocfing krea Boves,
and 1 1b of 2oad per 8q. ft., ¥e can estizate the merkat potential &t »0,000 toos
ancmislly 1f we sssuzme that cos balf of 1 of the total market will use lsed for
rooficg.

Required 1963 Punds - $7,500

TIN-19 ~ Hot Dipped Lead Coatirgs ®r Gelvenited Bteel

The increasing sulfur concesctrstion in the air of cities and urtan arese - -
gives credence to the possibility that s camposits coating of sinc and leed Wil
4 grestly ixprove the utility of our metals in industrial atmoepheres. %While laed
alcne provides excellest resistance to sulfuric acid envirorments, localised
corrosion can taks place in holidays of commarcial leed coatings. Ca the other
band, galvaniied steel alons likevise Goes not slvays give satisfactory pere
formance 4n industrial arses. Thus & lead top coating ecmbined with a sino
undercosting to furnish the sanodic barriar mey provide the most effective
cwrosion protection for steel,
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Tt 13 Belicved that a hizh 8pot loves:ization of limitsd acors ehoald be
inStiatad Lo a7 alze tle profuction, je.lorsunce And ecorczic factors involved
in bot A1 lead cimtings oo grlvanizead steel, and to daterxing whathser a moTe
pxtenaive pregrams in this area is warrsnted.

Dazed oo tha conswaptica of slad ine for gslvaniring steel aheot, the
potential conmrgption of lead coatings over the galvaniring could be subatantial,

Required 1963 Punds - $5,000
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The Trwosporiaticn Markss

P Tha project discussed under this heading pertains primarily to the
sutomobila arnd rallresd Industries, Lut 1s not lizited to thess aress.
likevisa, ssveral Ciliar prolects, although finding appiication in the
trasspartation markst, &re discussed undsr Aifferent hesdings.

JRREPSEIN

%9 - Yiber Reinforced Lead, Arsour PFesearch Fourdation

This program which ved origisally devoted 1o furdacastal reseerch,
becaze comemrcially (mportant with the discovery that leald remains cootained
vithin 1ta fiter reinforcecent sven wvhen beatsd 10 ths zelting polnt of lead.
Bov marxat oprortunities vero orened up for fider reinforced lead a3 a desring
material for milroeds, minicipal treasportatios systezs, enginss and motore
and 88 a scller taje for use In sutamobiles, plunbicg and simtlar applicaticos.

e s A b vt

In an {ndapenisnt eveluation of steel fiber reirforced laad bearings, the
Association of A-erican Railrosds found that leas than 204 of steel fiber re
inforcemezt vas sulficlent to keep tne leald 13 the matrix eves usdsr condi~
tions of Righ temperstice and preossure, that the reinforced lsad
bave excslleczt recovery propertiies, and that they have a 0% to 75% longer
1ife thas coovextional tearinga. As s result, the Associstica cf Aserican
1 Railrcels is considering the adoption of reinforced lesd besrings by tbe
1 railroed industry.

The British Railways are also intsrested in reinforced lsed tesarings and
e saxples bave been sudzitted to them for evaliation.

4 The use of reinforced lsad bearings 1n sutcnotive application is the
sublect af another evaliaticn proposed 1o be carried out on & cooperative basis
vith Tetreit Aluzicniz and Eress. It 13 falt that reinforced lesd bearings have
definite technical alvantaces ard that an irvestigaticn ¢f the econcmic Justi~
3 fication in sutamotive applicaticns is definitely varrasted.

B

The Buyck Corporstica 1s zmaintainirg an active ioterest in the ccemarciali-
gatica of reizforced lead sclier tape and {s swaitirg ths cocpletion of the
4 technical resesrch at Aracur. Nlack Bavk Masufacturing Cocpany also expressed
an ioterest in specific uses of lead soldaer tape for sutamctile dody repeir.

The market potential for reinforced lesd in reilroad car bearings 1s estie
mted at 1,000 tocs anzually, and for reinforced lead as body solder and soldsr
4 tapes at 5,000 tocs per year.

Reoquired 1963 Punds - $15,000
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Powder Metallurgy
D68 - Aucdrosotal Investioation of lesl Powder Metallurgy,

T University of Eritish C

Pravicus vors at Fassselaer Go tha develoiesnt of procising lesd alloy
systers 414 ot neet research oblastlives arl A new fuplacestal ressasch prograa
has been projosed for the Univerrity of froitlsn Colunlia 40 study the mechanisme
of wrought ;o ler metalluryy, Fazults of o inveatizatars, such as Alloys
Besenrch and Devalomast Corporaticn, hava descmstrmted, althougs oot coocloe
sively, that the povier metalluryy appromch for producing supersicr wrought
lead alloys has greal merit frum a teckiicsl a3 vell a3 froc a commercial stands
polxt. In England, cozowscial intersst in powler metallurgy 48 ipcreasing aa
8 result of research perfirmed tlere, aod ous FrogTsa D45 et Anerican Easlting
and Refining Campany 13 investigating thoe feasitiliity of producing wrought ma-
terials froa jarticulats leed oo & pllot plant basis,

Initistica of this progras bes Lesa deferred until the first of the year

0 get the progrum <@ 8 calsniar yesr basis. Bufficient funds are availadle for
this projest through 1963.

Required 1963 Punds - NOMR

D45 - Investization of the Conversion of Particulate Leed to Wrought
For=a, Asecican Swelting and Pefinica Caxpany

While IN-8 was devoted to fundarental resacrch oo particulate lsed alloy
systeoa, tO 1xorove their propertiles with regard to strecgtd, creep resistance
and thermal stadility, the progre= at AS 20 (ovolves A pllot plant operstica
to produce eod produtts frow the ot procising of thess alloys and to investie
gate tlair carmercial feasidility. PBacect icvestizatiocs have shown that the
oxile cogtest of lead proiucts bas the greatest effect oo Quctility and strength,
and that caxxarcially availadle powlers ars to0 high in oxide content to maintaln
the delicate talance vequired for best strength properties and ductility.

A portica of tis nev progrea will be davoted to the production of required
axperizental lots of powler vith coomtrolled oxtde and allay cogtent.
aptasis vill be given to the davelopment of suitatle coatrols to schisve optimm
properties of strength, creep and ductility. The advisability of produciag pilot
lots of particulats leed icternmally under ERP's sponsorship is supported hy the
follovwing reascos:

1. The technigues and methods used will be availalle t0 the Leed Industry
and to potastial maoufacturers of end products from leed powdars.

2. Oxidatioo problams arising from shipping and storage will be minimised

if the ccoveresica to wrought products can be dcne directly by the powdsr waow-
factures.

3. Pilot plant manufecturer of particulste lsad vill provide a cootrollsd
source of supply of powdars having specific characteristics.

5. Dependency on camserical powder sources could delay and bandicap the
progress of ressarch in this ares.

Required 1963 Punds - $15,000
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The Chemical Market

Turing 1951, U.8, econmumting of telrastiyllead was 170,000 tens whils the
eombined total of all othar ezl chawmlicalt, »:-luaive of palat plgrmests asd lead
oxide fa battesles, vas oD tx o4, Tha w0 for el chemicals is thus based
aleoct entirely oa the pro sion o2 TUD L wsvar, this pariet s pow tirestaned
by tha ahift from piston engines L0 gas Lurbines, dlesel oncires, and lsan fuel
engines, a8 voil as by legisistive irvestigstions of allegsd health hatards
caused by TEL extaust guass.

Our efforts in this ares exre aized prizarily at the ésvelopesot of & large
pumber of pev laed checicals %0 minimice the affecta ¢f Pposzidls rarmet los»res
and to open Up Dev Darkst potentials. Ey way of 11lwstration cur resesrch has
indicated trhat certaln lesd clexicals ray b9 uselul as exti-carcinogens and in
the treatment of inflavmstory disesses. Ths melicical mparkst may not consums
large tomnages of lsad campounds, but it cen provide invaluable publicity to
offset the negative propagscda vhich bas hald back leed usage becauss of historiaal
reputation,

Based on these cansilerations, increased ressarch sffarts to develop new
leed chexicals and pev ajplications for lesd campounds are not only of major
Lportance but, in additico, of irmediste urgency.

1C-18 - A Pundamenta) Study of Organclead Chesistry, Orgamisch Chemisch

Ic:::..-.t’ m~S EsManA

This funixmental research prograa conducted st T50, Nolland, 1s aimed at
increasicg caur undarstanding of the chemxistry of crganclead caxpounds, st
systhesiting nev lead chelates, explorirg their rsdical reacticos and evaluating R
their dlocidal properties. A murder of orga=clssld compounds possessing urusual AOREY
charecteristics bave bees syntbenited in this prograz and the camercial feasi-
bllity of some of thesa chomicsls 3 very high. OF particiiar intersst is e of
the synthesized products, hexapbenyldilead, which bas been found to be more
eflective than incrganic leal campounds for the statilizaticn of polyvinyichloride
{PVC) plastics and es an artifoulirg ad2itive in parine paints. Sarple quantities
of this capound are being made arvsiladle to varicus laborstories in Europe,

England, the United States and Canmada for svaluation.

Other leald crganics syothesized 1p this progrsz bave shovn unusual properties
e8 insecticides, Tungicides and mildicides, as catalysts, lead polymers and fusl
additives. It wes also poted that scme lead campounds have favorsdle effects in
treating inflacmatory 1lloesses and tumcrse.

The technical value of this program 1s very high and it 1s arnticipated that
vorthvhile caxmercial benefita will accrus to the leed industry as & result of
this fundanental resserch progrem.

Roquired 1563 Funds - $25,000
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' CD This rassearch al Fatlick,
st THO ard thor i3 a continunl axela xs of
tvean tha twd arganlizaticns,  Thuy Yesl ooy oo Zave oTed by TUD bave been subde

; Eitted for testisg to tha Dotomologlical | carima o the U8 Quartervaster
Cazent and to 72 IS Jepartoant of forioulc.oe, vhere of20rts are mds t0 evalun®
the potentialities of thesa new chemlicals for posrible srpiicetion in textiles,
protactive coatings and othar related applicatiors.

asd clese cocparation dae

Purther ressarch vill includo stulise o e behavicr of laad dondad directly
! to carboa wod Falfur, and efforta at syridariiing wny orgaroleald caspiunds
§ contious %0 canter aramd thoss comtalning th-ze slewwsnts. A mamuscript describe
: 1ng the iwpartart recalts of this research 354 sstitled "Symthesis of Orgapolesd-
j Balfur Conpourdn™ was prepered ard 18 20 bda swlaritted t0 the Jowrnsl of Qrganie
Chemistry.

Wark performed at the Quartsrzaster as wall s3 at T90 rune aloog perallel
] lines, stimulatirg acd mpplementing each other, btut aveiding &upliceation of
3 sffort, Likeviae, capounts syntbesired in theose tvo progrens ars deing incor=
porated in tha worX of otler ERP prolects, such as ths ludriceaxt sdlitive program
at Ethyl Corporstica. The over-all results achieved to date frm cur wxk on
cargacolesd cheaxicels ars acet encouraging.

Required 1563 Punts -~ $10,000

@ 1C-49 - Lead Copounds as Lubricarts and Lubricant Additives, Bthyl
Caporstion

This progros cu the spplicabllity of lead campounds es lubricant additives
lves an evalustioca of crganclesd capourds which were dsveloped in owr fundae
1 mental resesrch progrezs co the synttesis of lead arganics. Several of the

compounds tested were found tO have recsrikable effectiveness in reducing wvear
under boundary lubricaticn cooditions and tre materials seea to have excellent
commercial poesidilities.

4 One coxpound {n particular hes demcnstreted cutstanding staddlity over a

3 vide renge of tesperature axd an effectivecess ten tixmes greater than any
caxercially available lubtricant additive on the mriet. The market potential of
this campcund slone is estivated by & specialist in this fleld at ten milliom
pounds of lubricent per yeer.

Purther research will de directed primarily toward developing & ccmmercially
feasidle ludrication systes exploying these leead additives a3 vell as to contioue
the evalustion af nev compounds s they are synthesized. Cootimmticn of this
applied ressarch program is strongly reccaoended.

Pequired 1963 Amds - §32,800
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' i 143 = Irprovemen’ of Textile Materials by Lead Chamical Treataeot,

b % Pesariient of Agricuiture

v
:
f
{
’
)

This program was initisted in Beptasber 1662 and {ts cbjlective is to supple- ;
; mut the vork of the Departoast of Agriculiurs on textiles and to iiuvestigste the g
siffsctivensze ¢f varicus organic aod iporgnnic lead campaurds in lzgroving the
properties of taxtiles.

“Buccessful developments in this fleld w111 imtrofuce lead chemicals to & paw !
Perket ipvolvirg over J xillica toas of wool, rayen, 8ilk and synthetic fidars.
Apsuming arn ostimated corsurption Of lemd 1n textiles at 1/2 of 1%, e rarkst
porantial viil te 15,000 tons of lasd or aoies. Purtharzore, the lead used in
taxtiles 43 coopletaly conmaed and doss not retwra to ths markst as scrap.

Bioce this program 1s funded through Saptember 1953, additional fundirg of i

$3,500 19 recamended to comtinue the program through Decesber 1953, if such aa 1

) «xtension sdould de required. 2
] E

Required 1963 Funda - $3,500

Lead Chemicals in Puints

‘I.C-3h = Anticorroeive properties of Lead Pigwents in Vater Thinmable Perrcos
Metal Primers, Esgis~Picber Cagpeny

@ This progras has 1dentified a series of lesd campounds having superior rust
ichibitive properties and investigations ars contiruing in tvo major areass

1. Development of heat curing, water thinnadble lesd pigment metal primers,
baving good storsge stability arnd sapplication properties.

2. Develojment of air drying, water thiczadle lead pignent maintecance
primers, having good Gurability and spplicsticn propsrties.

An sffective lead primer, free of volatile solvents, would certainly be s
welcome doon to sutamcdile mapufacturers, and research in this area offers s
praoxising market opportunity. Although meny vehicles and formulation varisdles
have been systeemtically evalimted, a truly succsssful breekthrough bas not besn
sccarplished to date with regard to alr &rying systems. Bovever, with regard to ;
baking finishes, axcellent results bave been obtained wvhich vill scoo be b
pablicised. 3

b icuikingts

Although the superior performance of lead primer pigments bas Leen democn~
strated, research must cootimue until sstisfactary vehicles and forsulsticos caa
be Geveloped for alr &rying metal primere.

The market potential for lsed prioers on automobtiles $s estimmted ot 5,000
toos somually, and for the priming of structural steel at 12,000 tons per year.

! ") Required 1963 Punds ~ $18,000
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1C-30 - Tha Tse ¢f Teel Plgments i Alr Drriog Water Miseible Paints for Wood
Begis-ricier Cingany

Moat watar thinnad paiats suitadls for axtericr ajplications are gensrslly
forzed by the chemical proccas oFf ermlsica polyr»rization,

Tha most coomcn latex paints are» mde il styrene-tutadiens-copoly=ers,
Ppolyvinyl acetats, or acrylic resing, anl osn ta oale with high or lov gloss, are
" ®esy tO BPTLlY, ard resist vates, smmaia and household detergects. Bima they
sre vater thinned, they csn be appliicd over dasp ccocrats 38 well as oo to a)d
motals and woods.

Ths valune of latex pain? bas grown from 30 millice gallors {n 1952 to an
apected R millicn gallons in 1562, and this market grovth certainly Justifies
ccopatiblility studies with lead pigments.

The work cwTently in pregress i primarily coocerned with exposurs tests of
& seriea of prepvred pecels to maXs corparisors of leed capounds, vehicles, sod

top coat famulaticns, Additional vebicles are being tested as they become
sveiladle. Funds required for this progras are ‘ocluded {n IC-3A. S

Required 1963 Zunds -~ POME

Leod Chenicals in Cornics

@ Io terms of loug rarge becefits, the ceraxic progran gives the lesad intustry
an excellert return oa rescarch exgeniitures. Leading universities are stimlated

to vork oo leald, new fundazectal icformtiocn 1s develcped for s Detter understande
icg of the resctions of lead 12 cersxics, fTuture ceraxisls are provided with
sxperience &Ll Inovialge of lased producta, techuical papers dsecridbicg our re-
search are published in sclentific jowrrals, and favoradls findings of the sdvante
ages of lead In ceramics are glven intermaticaal publicity. Our cersmic research
fellovships involve s sultabls blecding of theoretical studles vith applied
investigations. Clcse vatck 1s kept o any developments that may be directed
into preacticel market applicatioces.

Ths following ceramic Tellovships sre currently in progress:

1C-12 - Clecwon Agricultursl College, involves tvo topics for ipvestigatiom:
The first study will deterxina whether control of particles size distridution cea
be used to mipimize ubbles in the glaze. The secood topic involves studies to
Getermine the merite of lead copounds as ccostitusnts in fast cooling glates.

Roquired 1963 Punds - #2,500

1£-10 - Pennsylvenia State University, cootioues the stuly on the preparstiom
of high frequency dielectric materials by crystallization of glasses containing
ccosiderable amounts of leed oxide. Epecial sttention is given to phase relstiocne
ships and physical properties of sslected ceraxic systems.

Bequired 1963 Funds - $3,930
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' Y lsad Ybeaxring enammls. This fallowship
@ bas the poesitility of developing carmaivial low tamperaturs lsad glases for ;
ayplication to stesl and alwrirem substrates, ¥

2w g

j Required 1963 Punds - $3,000

I1C-2)1 = Putgers, The Btate University, contiruves 1ts vork on lead fliuxed tile
bodiss. 1The ouitctive Of T5id feiiows '» 42 %0 davelcp leed containing ceramie
bodies possessing lov fusion temperatures, high resistance t5 abrasion and chemical
stteck, high strength and thercsl shock resistzrce. Prelirinary results have
sbown marked irproveossts in prysical propertiss end the posaidility of reducing
firing terperstures.

TR

¥

noquixvd 1%3 Amds - ‘3:”

1£-22 « Alfred University, pertains to studies of the effect of lsad and
other coustituents oo the thermal expansion of various glass systems, primarily
the ?bO-Bloeo O system. Neasuaemerss vill be carried out from liquid nitrogea
temperstised the yisld poict of the glase.

T TP

Required 1963 Punds - $3,000

3
o s
1£-23 « Urniversity of Califcrria, iovolves research ca the pagnetic proper- - o
ties of lealed Zerrveiectric capounia. A grsduste fellov for this research bag 3
not been appointed at this tizme, dut it s hoped tiat the project will degin soon. i
.

Fequired 1963 Punds -~ $2,000

1C-37 - Pennsylvania Btate University, 1s contimiing vork oa the study of é
lead oxides and kydroxides urder corditions of high terperature and pressure, to
obtain & better understanding of their thermodymexic bebavior.

Required 1963 Punds - $5,100

1C-Sh - ¥orth Carclina States College, concerns the effects of compositiocn om -
thermal expansion of glates, using as s starting cceposition a typical lead glase E
which bas dbeen successfully used on fast firing dodies.

Required 1963 Punds - $2,980
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Btrength of Glarsas, Putgers, The 3tats Unlysretity

@ Anctrer novly Fruposcd felleowshi) projoect lovoalves the relationnsi) betwesa ,
i streng:h and elasiinclty 1n core- 3

e m'.,u,aln. Gince axtles of avals, such A9
£ and PRO, have tla sbilivy to r.;.‘.: g proTavties of glasses, 1t L3 recoume 9
ended that a fellowsnip stuly Do $zitiated in Ui area 25! that it o cxpara- P
tively sponsored by the AT, LIA snd thc Selaniua ant Telluriua Comaltted. The
LIA sharo of this 35,000 project (s $1,500. 1

Required 1563 Pnda - §1,500
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L0 02 the Lave) of Lead Concentration 1n an Azdilend
Lo Letiering LADOTAISTY

Thig propos+d progras 18 & continustion of & rescerch project viica was
inttiatad 1ats Jms? year unler tha fimancial sponsorstip of Dupont ard the Pthyl
Corporation. later (s:7sctivs Goplectsr 1, 1502) the Usited Btates Public Health
Bervicas samad one fourth of tha yearly ccat Yy meazs of & gract to Kstlering.

[

s reasarch yprojfect is designed to increass cur knowledse of the sffect om
g lromen srsten of ichalstics of Jarticulats lead over Jariods of time longer
than B bours per day. The peed for this stuly is deronstrated by tho insistasce
of official health apancies, California esjecially, that subient alr lixits be sst
for all touic materiais, Unlses specific and sclantifically accurate dsts ae
develcoped, health agencles in mrny parts of th» country vill act in a purely
Arbitreary manner snd set limits bavisg 1ittls or o relstica to reality. This bas
alresly happened 1n Califcrmia vhere the Stste Healtd Department set & lixit for
carbon woncxide {n eir that was one third of the recognized industrial standard

for eight-bour exposures. I

It is pecessary to obtain actharitative data oo the permissidle level of
1lesd concestration in the arzosphere and to have thess Cata conlirmed by officisd
beoalth agencies. Tuis procedins s particulsrly iopat iz ardar o avedd tie
possidility of arditrary legislationm which may be detrizsntal to lead usags.

The proposed study 13 & caplemert to our prograa IC-65 st Stanford Ressarch
e Institute, ectitled "Variation of Atmoepberic lead Concentrstion ard Type with
Particle Size”, and the Kettering "Propossl” was approved by the Bealth and
Befety Carmitios &t its Deeting oo Bovecher 13, 1962,

Required 1963 Punds - §35,000

The Testing of Organclesd Campounds for possiblas Endocrinclogical and
Anti-Mammary Tumcr Activity - The Wercestar Poundsticn for Experimental
Blalogy

The Worcestsr Poundatioa for Experirental Biology 18 engaged in fundamental
research on cancer and {nflaroatory disceses, and part of their lovestigstions
: 1oclude tests to determine possidle bepeficial effects fram the use of varicus
chemicals a3 therspeutic sgents. Among tbe chemicals tasted in this program so
far sre organoclead campounds developed in our progrsa st the Quartarmaster
Research and Prgineering Coomand, Batick, Mass. These lead chemicals have showm
prouiss a8 anti-carcinogens and 1o the trestment of inflazmetory disesses and
tuncrs.

It 1s recommsnded that & modest acreening program be {nitisted at the
Vorcestear Poundatics for & parimm sum of $5,000 for one year. In additice, it
18 suggseeted that other ladoratiries such ss 8loap-Kettering and the Baticoal
Cancer Institute De requested toO incorporsts our crganocleed campounds in thedr
sxisting testing ITograis et 0O cOst %O us.

Required 1963 Punds - $5,000
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@ 120 - A Yunfazen®al 8tuldy of furface Reacticna of [<e3, Usiversity of
ks ibourne .

Littls knoviedgs 1s availadle on the affect that trace elzments bave ca tde
surface atructure of lesd and on the rats of oxtdaticn, The purpose of this
; ressarch prograz is %o provide fNundazontal data for the {ntsrmciion batveen
i axyzen ard 1ead under & variety of experivantal conditices. It fe 7218 that the

contInctor i3 breaking oew ground hare and is producing valuadls infarmatica in
lexd technolegy.

Required 1563 Punds - $4,000

12-T2 =~ A Survey of Ressarch Requirements in the Battery Meld,
Ix. A. Yisischer

e

: . Considaring the groving popularity of cordless appliances, portadls tools,
9 ] slectromic squipment and verious rechargeeble devices, it seezs alvisadle to
deter=ing in wvhat area a research project vould de moet revarding to the battery
industry. Dr. A. Fleischer bks bDeen recczmenied o3 & man eminently qualified to
corry ot sk & gooerel survey of the hetiiry field and {0 reciemend vhet
ressarch is needed and not being dcoe now.

It is estimated that the total value of conventiooal lsad-acid betteries sold
@ annually in the USA is in excess of $500 millicn. In areas vhers weight is e
coosiderstion, the alkalire-electrolyte datteries, such as those using nicksle
calzium, nickel-irop, silver—celdxium, or silver-tinc electrodes, have beccms large
volume pellers, (bmervers predict that trair sales will incresss five fold withia
E the next ten years in spits of the high price of these systems. It is thersfore
- pecessary that the leaf-acid batiery producers seeX ways to pack thelr pover in
2 : szaller and Detter cells and strengthen their competitive position.

9 The technical camxittees reccerended that Dr. Flsischer be comdssioned to
make 8 survey of the bettery fileld and that $5,500 be set aside for this JArposs. i

; Required 1963 Punds -~ NONB
3 (Bot spproved by the Technical Steering Committes)

IZ-T0 - Chamical and Zlectrochexical Corroeiocn of lLead Alloys,
4 Departmento De Metals Bou-FPerroe Medrid

] There is reason to delieve that & mmder of leed alloys which bave been

1dentified from the vork cf Armour Research Poundaticn and others may find

practical utilization in battery and geosral industry epplications. It is there-

fore recommendsd by the techrical cammittess that these xlloys be checked for

1 corrosion resistance and incdustrial spplicabdbility and that $5,000 be set aside
for this work.

Required 1963 Punds - $5,000

17




LIAL 7264

~

L i R B vt ALY v i AP, s O o ATt A et B T e R P R R

3

1 - .

‘z

i : IZ-T1 - Lead Anodes in the Purificaticn o? Dorestlc snd Intuatrial E*fluemt
! Vazer

t Tha videsprsed use Of syntbetlic detarg2us and wettling agants, many of vhich

are not sttacksd by the usual biclogical procnases that Ceetruy fatly scid sosps,
! hes creeted serious prodlecs in domeastic ard Lidustriel effluzzt wvatsar. The
1 presence of thwse detergents in potabls water spplies prosents an unknown health

A secord prodlen arises from the vse of certain types of torlc sprays vhich
leach into the stresms and are blologically coocectrsted in specific types of

organisne.

It would appear resscuadla to assume that & method Gf treatzont might be
daveloped in which the water would be passed through a cascade of lesd cxide
anodes which would at least partially cxidize ths organic materials, 7There is
also the poseibility that cymnide containing effluents from plating opersticns
could be rendered harmless by similar technigues.

] Although & market potential in this field cannot ce dsterxined at this time,
the technical as wvell 8s the comsercial fessidility of this process could resdily
be sscertained after & limited apourt of wark. BSudstastial guantities of lesd
wvould be required in each tresatment plsct for the purification process.

i &

Roquired 1963 Punds - $5,000
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