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1 1961 BTCET RECAPTTULATION
i
O EXPANTED FPSTARCE PRCOPAM - LIA
: Froject Punds Paquired
i Bot Title 1951
k Architactural Marked
416 Lead for Sound Attemuation $40,000
IN-6T Develo:reut of the DN Process for Cootimuous 9,000
Casztirg ©of Lead Rheet
12-% Elgh Cpeed Plating of Lesd 27,500
-k Joinirg of Lead to Lead and Other Substrates 17,500
U14-18 Lightvelight Lead Steet Roofing System T,500
UWR-19 Bct Dipiped Lead Coatings for Cealvanized Steel 5,000
The Trunspcoriaticn Market
1%-9 Fiber Reinforced lead 15,000
Powdr = Jetallergy
12058 Iovestigatica of the Ccoversion of Particulste 15,000
Lead to ¥rought Foorms
] The Chexical Market
i 1c-18 A Pundasentsl Btuly af Organclesd Chemistry 25,000
wc-28 Crganclesd Chesistry 10,000
1.9 Lesd Compaands as lubricacts and ludricant 32,600
3 Additives
QO 16 Isprovenect of Textile Materials by Leed 3,500

Chenical Treatasnt
Lead Chenicale 1n Puints

-3 Anticorrosive properties of Lead Pigments in 18,000
; ¥Water Thinmedle Perrous Metal Primers

Lesd Chemicals {n Cerazlcs

e-12 Clemeoo Agricultural 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 Unisersity 3,000
: 1c-23 University of Califoruia 2,000
4 1c-37 Pennsylvenia State University b, 100
-5k ¥ortd Carclina State College 2,980
- Btrength of Glasees 1,500
Boalth srd Bafety

oo The Determination of the Level of Lead Concentre~ 35,000

tion 1o an Azblient Atmosphere
ooe The Testing of Organclead Cozpounds for possible 5,000

Endoerisological and Anti-Meaooary Tumor Activity

N 3411.01
|
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1963 WTGET ROCAPITULATION

o EXPASIED PTSEARCH PRGPAM - LIA

L ; Projsct Funds Required

T -y oo vrw LK

Qeoaral

12-29 A Punisoagtal 8tuly of Burface Reactions of lead # »,000

12-70 Chenical and Blectrochamical Corrosion of Leed 5,000
Aloys

: 12-73 Lesl Ancdes in ths Purification of Doamestic end 5,000

: ; ‘ Industrisl Iffluent Water

~ i Lr-38 Corrosion Research Council 00
i ) P52 Abstrecting Servics 7,500
S ; —~ Undesigrated Research Pund 50,000

Totsl 1963 Ressarch Budget Reconmendation ¥%1,810
fotal 1963 Adxinistretive Budget Recameniation
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Introduction

The following peges present & canpendiunm of the resssrch and davelop-
®ment prograns curreotly in progress and the vork proposed for 1963. The
projects are deecribed by market areas, so that they may be seen in proper
Perspective and revisved comprehensively as to tbeir commercial fessibdlity.

Most of the prograzs are i1 spplied research sand their primary chieo-
tives are (1) o saintain consumption at the highest possible level in
dafecsive areas, and (2) to develop laprovements and innovations T exged-
siomn into nev mariksts.

A much soallsr percectags of the prograns is devoted W basic ressarch
where the effects are not ceasursdle in tooa of metal sald, slthough the
results are equally real and in the long run ey bring great bensfits to
the industry.

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

pointing out Dew directions which vill bDest serve the Deeds of the industry.
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2

In site and opportunity, tha architectural field offers the largest single
poteatial Farkes for lesd pro®iste. This glant 57 billtca dollar (ndustry abdbsords
srrmally 9 gilllca tons of atesl, 620,000 tors of aluzimaz, 750,000 tons of

-~ ~ - Ao o ~ - omd - L TS e -_— -~ - -—— e A dr——
« Piratdce 2ol momtadne of aoanrats Poiche oMo, JLVIIE, Ll Slel shTwtioea

matarials, Perceniicewilse, the amcunts of alvmioot asl plestics used Uy the
comstruction intusiry repressut 9% of the antirm consmption of thess materials
13 s Unitad beates. Bteal products that go in%c cozstruction irovolve 1k4 of the
total cosampiicn, and this guantity 4d0es pot incluls coctractors’ products sod
other atoel corgonstia which {ind their way indirectly inio construction,

The marzst orportuaities 1n the architectural field are virtually unlisited,
; Vrat the future sales volume of lsad products vill be in this mmrket depends om
ralative coat, arpesrancs and practicality for specifie spplicstions. Cur
rescarch endeavcra o 1uprove tha properties of leal, develop pev products,
simplify metholds of inztallatiosn, redfuce productiocn ccats, and provide technieal
2ata vhich will point up the edlvanitages of load products in architectuwral appli=
cations. The realizsticn of this markst potential, hovever, is directly propar=-
ticoal to proeoction snd sales efforta.

R

y IM-16 - lead for Bocnd Attemustion, Lewis 5. Oocdfriend and Associates

Tois progrem vas started in Jamuary 1581 vith the trosd odlective of develope
irg 4ata oo the effoctiveness of lead far the cootrol of noise in architectural
ard industrial applicatiors. During the first year a grocp of represantative
razels wvere acoustically tested, Zefipite wvalues vere egtadlished for the soumd

@ 1sclatica qualities cf the lead partitiors, and a 4raft wves prepared of s zamml
which focorporated the resulta of these tests. DBased on the marmal, s sexi-
‘technical brochure is nDov D preparation by the LIA and vill be given wide
&lgtridution to architacts and coatrsctors.

A tev series of the most camcnly used Panels in offices, schools, snd PFoiels
are caurrently teing lmxinated with the lead sheet, snd acoustical dats on “’mes
1 pacels vill te added to the ramial, Anceg these panels are partitions of interest
to ovoers of the Vaghington Hilton Hotel with viom discussions have been held cone-
cerning the use of lsaded partiticrs in the hotel, Careful ccusidereticn is given
to the proper design of construction details ¢0 slixirate sound leaksge through
air ducts, electricsl ocutlets and other flanking paths.

Tve to & lack of precedent and insufficlent experience in possible aress of
utilizatioo, an exbaustive parket appraisel cannot be msde st this time., The most
1 amising irzediats markets seem t0 Do in movadble office partitions, and leaded
; plastics, flexidle fadric curtains intervoven with lead vire, and lightveight
1 partitions of plaster dosrd and thin lead sheet laxinates. Ths pear ters
potential can be estimated conservatively st 10,000 tons per year, vith the long
tern oxatlook, 5 to 10 years, at several timee this coommgption.

Required 1963 Punds - $40,000
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IMeT o Leald AsSartog Pods for Vilratios Atte-mation, Lewis 8. Goodfriend
and kseonintrs

Perlcrmanca tasts ¢m o3 affectiveness of lsed asbestos peds at varicus
eonditivra of atavts Ya=2ioo 0L el wssimiTLs AFRQUENCIEs AT Procesding and
definitive resralia ara expwaial soon. Prelizimary findings from the &ymaxic
tenting of Bechipary @moun®s $oed to 1odicata that sceas BcAilications may be

reguired 1o the lead astestoe pads to maYe them moTe effactive in lov frequoncy
arplicatices,

1te meriet potsctial for load asdesics pads in buildirg, machinery, anod
eyplidoces 13 very socomagizg. In the arnliazcs maryet alce, sales of home
lendy oguipment {washers and Cdryers) axcseld 5% 2illion urite, refrigesratcrs =
34 =llldon units, freezere - 1 millice, fans - 5 million, air cooditioners - 2
st1lion. An evsrage of M pourds for each of these 15 million units would involve
15,000 tors of lead por year, If wo sssums the potential in this ares st 3,000
tocs and an alditionsl 3,000 tans io duildings and beavry smchinery such as
industrial presses, mackine 2hop equirsent, and prioting mechioess, it wvould
provids & warket for 6,000 tons of lead ammally. Although there is & substantial
prtectial if the program 1s successitl, we st csutlion that our data 80 EX yet
indicate trat we can ccapets technically with cospetitive aoti-vidbration systems.

Pressctily avallabis funds are sufficient to caxplete this progrsm.

Roquired 1563 Punds - IONR
M-MM&Q%!‘MW&, University of British Columdia

Duricg the first part of this progres, the feasidility of povder cladding
stacl conlaloer stock vwith lead vas demonstrated, The prograa was sxtendsd 0O
August 1553 to study the factors necessary to obtain well bdonded coatings, and
to establlsh the range of coeting thicknesses that can de produced.

An interest Las bLeen shown by several steel ccxpanies in the cormercial
spplicaticn of cur process and & cooperative pilot plant program will be given
consideration at the ccmpletion of the currest reseerch. Approaximstely $19,500

are avallabtle iz this project area fram previcus buéget approvals, and it is
recceEenied that this sum be retalned for possidble future actioce.

Required 1563 Funds « NONB

IN-6T - Developmwect of the IM Process for Contimuous Casting of Lead Eheet,
Broken Bill Associated Gmeliters Pty.

Previocus evaluation by the iodustry has estadlished the ability of the IM
Casting Process to produce thin lead sheet of good Quality at minlmus coet st
bigh production ratss. The poesidility of marketing thin leald sheet at a price
only alightly above that of pig lead 18 of major irportance in the successful
utilisation of lesd products for the control of ooise aod for architectural
pplicaticos, and further davelopment of the cortioucus casting machine is
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therefore very izportant.

The develcrzent work currently {n progress at BIAS will contimue until w4
1963, It is recumaenied hovever that s fund of 35,500 be set asids for the
poeribla extension of thls progrun, poredicstiel oo the findings of tie present work.

Buccesses derived fram this vorXk can be ajpliod to the cormmercisal realizatica
¢f other ressarch projects such s 55 Sousd attemation and the murkst potential
of this Joct {8 thsrefure very high.

AN

Required 1363 Punds - xeme § 5,000

IN-56 = Lleand Camposite Products in Coestruction

Initieticn of this progream has bLeen feliderstely Zslayed until guridsoce om
bonding of lead to other subetrstes 1s svalladle from IN-Lh "Joining of Lead to
Lead end Other Bubstrates” wvoichk s currectly being canducted at ASARCO. Results
from the work oo the IX Process for the production of lov cost thin lead shest for
the caposites will alsc bave bearing on this project. $5,000 were allocated for
this program in the 1362 Muxiget a:d it 18 Teczmended that these funds be retalned.

The market potesntial for roofing, acoustical products and other architectural
componets vas estimted previcusly at sdout 20,000 tons per year.

Required 1963 Punds - NONR

IN-57 - Beevy leed Cladding for Chemfconl Plast Use

8ince the 1952 Budger rectrmeciaticn, no promising approach has bdeen found to
tha protlea of bodting heavy lesd coatirgs to steel, Lxguroving rates of spplicstioca
and lovering costs. Available funds fur this poject are therefore relessed for
other research aross.

Poquired 1963 Punds - ¥NB

IM-58 - Plumbing Applications of Lead

This cooparstive program s dDeing carried cut with the Tvisted Jute Pucking &
Oakum Institutes and the Csst Iroo Scil Pipe Institute to find the soluticn to the
lesXage problem of cast irom soil pipe joints undsr conditions of hot and cold wmte
dischargs. Cootingeat wpon successful findings at the coopletiom of this progres,
further confirmation of thess results vill be considered.

Required 1963 Punds - WONE
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I1C-59 - Ceraxic Cost!rgs for Cementiticvs and Meta®llc Bubstrates

The davelwmuent of lrproved techeolgues of ajplication for low temparsture
glates offer s good croirtunity for openliy nov Dasxet srees to ths lsad
fotustry, sod prosliss laige potential consunptiion of lead ceramic coutings 1a
e Lieide ol CUllCing Uricks, CODCIET® DUOCKY, SN viver CEXENTITIONS &nd
metallic ccostruction products,

After exurmiration of peveral propossls in this area, the tachnical coomittees
rocrmanded the Initixiica of a Bizh ot lovesticatlion of flame spraying
teckhnigues and oQuij;ixnt 83 cutlined in ths Amwrr Fassarch Pousdatica proposal ad
310,000, Thoess fusdz ere avallabdlas from the 1402 uAget of $30,000 vhich was
ayyroved for thia research, Bod ths remairning 30,000 sre to be retaloed for
furtbar research st & later date, if the high spot test 13 successful.

The Emarkat potential in this zrea bas been previocusly estimsted cooservativaly
st 10,000 tons ©f lead par year.

Required 1963 Punds = NONE

12-3 - Bigh Bpeed Plating of lead, Oruhan, Savage and Assccistes

This program bas succesafully 1dentified sddition agents vhich permit the
uniforn electrodepceition ¢of lead co steel &t Ligh current densities. Ve now
bave sufficiest ladcratary infamatice to produce Coatings of extremely low
porosity st high specds, anxd it seems alvisadle to deoonstrate the commercial
value of these costirgs by means of atmospheric and canring corroeion tests.

Conetlarizg the iocressed popularity of terme plate in recent montba,
caenercial interest in the alvantages offered by econcmically priced, pore-free
electrodencsited leal on steel sheet may leald to a significantly greater copne
sussction of lead costirgs as corrosico barriers for steel sudstrates. According
to the AISI, 3,200 tcos of leed has been used for comting purposss om steel
turing 1961, It 1s estimated that the irproved quality and increased
applicablility of electrodeposited lsad coatings can raise the rarket potential to

about 8,000 tons samally, i the architectural field and in contalpers for DoOD=
food contalinsrs.

A Gescription of the wara Jerformed in this prograa bas been pudlished ia
one technical paper which sppeared 1n FLATING and ¢twvo further papers have pow
been accepted by the Aperican Electr platers Society for presentatiom st thedr
anzual couvention and for subsequent publicstiom.

Required 1963 Punds - $27,500

IM-hh = Joining of Lead 0 Lead and Othar Sudbstrates, American Bmslting &
Refining Compeny

This program involves tbe campilation of data oo various argssic sdbeslves
for the joining of leed and the establistmsnt of reliable donding techaigues.
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PactuTers bas ehova that thelr technlcesal informa-
ticn 18 of & gonore 52 that thepy 2ata cannot be 2ppliasd directly to the
Yooling of leel, I sol tests sre therelore necessary to {solate the fectirs
which aflect the bancing streng' oF altsaives with lead.

~

AV She STAsLn) b lirttvea of tiis Droersm rezadn wvalid, grester
oxrpesls 12 vov D2l glven 10 the develoimerns of data on curdng times, Lezpirts
e, yield stresy s, anl othar faclors which were previcusly siven seconlary
eocaldaration., A lisus murler of 12D abear lalnia wors meds, and taat studies
are comducted oo ths 7Ts0ty of chesiczl enviroirents, durstion of load and
contact with water oa tha Mot girength of the sihesives with lead albersods.

Purther iovestizuiices are reulired btafcrs Cafinitive conclusions can de
Teached for the prepearsiion of an effective spplicstions meousl, snd it 1s
reccRmeniad that ths Togrxs de sxtendad for snother year.

Required 1963 Punds - $17,500

ULK-18 - Lightweight Lead Cheet Roofing System

This proposed research progras iovelves 3 lead roofing aystes Geveloped hy
the Broxan R111 Assccisted Saslters Lo iocroess tha utiliraticn of lead in roof-
ing by meeans of simplifled dealigrn, ease of fadricetion and ecooxy of icstallatiom.
Rpcsure exgerience with this system to data bas been lixited end it is tberefure
the pwupote cf the proposed rogTaa to irdtiste field &xposure testa, to obtalsn
installation criteria, perforvance bhistory, and econaxic data whicd srs necessary
to istroduce this wyvtem to tie roofing market in geoeral.

Conmmotion Aata &f lesd for rocfing o 1nA4videa) eountries oo & vorld vide
tesis are pot avalilable. Eovewer, usirg the 1,355,000 nev bousing starts ia the
Ucited Btetes &rizg 1561, a3 aversgs cf 1,200 85.ft. of rocfing wrea bovse,
and 1 1b of 2oad per 8q. ft., ¥ve can estizate the merkat potantial st 50,000 toos
ancmally $f wve sseume that oce balf of 1§ of the total market will use lesd for
roofirg.

Required 1963 Punds - §7,500

TIN-19 ~ ot Dipped lead Costirgs ®r Celvmnited Bteel

The increasing sulfur coocestrstion in the air of cities and urtan aress
gives credence to the possibility that & composite coating of sinc and leed will
grestly ixprove the utility of our metals in inhustrial etmcepheres. Y%hile leed
alone provides axcellest resistance to sulfuric acid enviromments, localised
corrosion can taks place in bholidays of commarcisl leed coatings. Cu tbe other
band, galvaniied steel along likevwise does DOt slvays give satisfmctory pere
formance 4n industyial arees. Thus & lead top coating ccmbined with & sinc
undercosting to furnish the anodic barrier mey provide the most effective
cwTosion protecticn for steel,
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Tt 13 Belioved that & hizh #p0t imresization of limitesd 2cope shomld be
instiatat Lo a;Toalse tie production, jaolorsence Apd ecorcelic factors involved
in bot Alp lead cmbings oo galvacizad stsel, and O daterxine whethar a more
gxtenaive pregras In this area is werrasted.

Pazed oo tha comswptisa of alad 2inc far galvanieisg steel azheet, the
potential consrpticn of lead coatings over the galvaniting could be subatantial,

Required 1963 Punds - $5,000

£

Lodss

e b

Sia <k

9 WO AR TS

e

AT



Cad

[

s arnic R b o

okaalon.

NS LT

- .

B

o s e e i K eme S S e e T ed T ad e e e PRI ORI

The Trwosporiation Markss

Tha profect discussed under this heading pertalns primarily to the
sutomobila and rallrosd Industries, bLut is ot lisited to thess areas.
Iixevisa, several otlier projests, although finding sppilcaticn in the
trecsyartatlion markst, &re dlscussed under 4if7erent hesdings.

D49 = Pider Asinforcsd Lead, Arsour Research Fourdation

This program which wved origizally devoted to furdarastal reseerch,
becaze comzerstially {mportant with the discovery that lead remains cootained
within ita fiter relcforcesent aven vhen beatsl 1O ths zelting point of lead.
Bov marxat oprortunities vere ozened up for fider reinforted lead 23 a besring
matarial for rallroeds, miniclpal tressportation systezs, engioss and motors
and a8 & sclier taje for use In sutomobiles, plucbicg and sizilar applicaticos.

In an i{ndependest evaluation of steel fiber reirforced lsed bearings, the
Association of Aserican Retlroeds fourd that lsas than 204 of steel fiber ree
inforcemest vas sulficlent %0 keep tre lead {n the matrix eves uzdsr condi~
tions of Righ tecgeratics and prossure, that the reinforced lsad bearings
bave excellezt recovery properties, and that they bave a S0% to 754 longer
1life thas cooventicmal tearings. As s result, the Associstica cf Aserican
Milroels is cousidering the adoption of reinforced lesd desrings by the
rsilroed industry.

The Eritish Milwvays are also intsrested in reicforced lsed besrings and
saxples have Deen sulmitted to them for svaliation.

The use of reinforced lead dearings in autonotive applicaticn is the
subject af another evaliation proposed 1o be carried out on & cooperstive tasis
vith Telrcit Alu=in.g and tiess. It ia falt tzat reinforced lesd dearings have
dafinite technical alvantaces and that sn irrestigaticn of the econcmic Justis
fication in sutamotive applications is definitely varranted.

The Buyck Corporstind 1s zaintainirg an active interest in the ccemarciald~
tatica of relizforced lemd scléar tape and {s svaitirg ths cocpletion of the
technical resesrch at Aracur. MNlack Bavk Masufacturing Caocpany also expressed
an ioterest in specific uses of lead solder tape for sutamctile body repair.

The market potexntial for reinforced lead in reilrosd car bearings is esti-
mted at 1,000 tocs aczually, and for reinforced lead a3 body solder and soldsr
tape &t 5,000 tocs per year.

Roquired 1963 Punds - $15,000
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Powder Metallurzy
D8 - PFusdroeconal Investisation of Ieal Powler Metallurgy,

T Cniversity of Eritish Colila

Pravicus work st Falsselaer oo tha develszesnt of procising lesd alloy
systers 14 oot neet research cblazilves anl a new Finlacestal ressasch progras
bas been projosed for thes Univerrity of Len Columlta 10 study the pechanisme
of wrought ;o4+ler metallursy, FPasultd of o > inveatisatare, such es Alloys
Besearch and Devalsmant Corporsticn, bava denonstrated, althougdh oot cootloe
sively, that tie povier metalluryy spprimch for producing superisr wrought
lead alloys has greal merit fovo a teckilcsl a3 vwell a3 froc & comarcial etands
polzt. Ip Engiand, cermercial intersst in p-owler petallurgy 18 increasing aa
8 resull of research perfoirmed thers, aod ous FrogTsa IN-L5 st Aserican Emslting
and Refining Camparny 13 investigating the feasitility of producing wrought mae
tarials from Jarticulats leed oo & pilot plant tasis.

Initistica of this progres bas besa deferred until the first of the year
10 get the program oo & calandar yesr basis. Sufficient funds are availadle for
this projest through 1963.

Required 1563 Punds - FORE

Di-45 - Iovestigation of the Conversion of Perticulats Leed to Wrought
Jorza, Anerican Swelting and Pefining Campany

While IN-8 was devoted to fundazental resacrch on particulate lsed slloy
systens, tO 1xorove thelr properties with regard to strecgtd, creep resistance
and thercal stadility, the progren st ATIO00 Iinvolves A pllot piant operstioa
to produce exd products frow the nost prosising cf thess alloys and to investie
gate thair camercial feasidility. Pacezt irvestigations have shown that the
oxils cootent of lead profucts bas the greatest effect oo Guctility and strength,
and that caxxarcially availadle powders are to0 high ip oxide conteat to maintaln
the delicste Malance vequired for best strength properties and &uctility.

A porticn of tis pev progrea will be devoted to the production of required
axperizental lots of powder vith cootrollsd oxide and alloy coatent.
aptasis vill be given to the davelopment of suitable coatrols to achisve optimm
properties of strengtl, creep and ductility. 7The advisability af producing pilot
lots of particulats leed intermally under ERP's sponsorshi) is supported hy the
follovwing reascos:

1. The techniques and methods used will de availadle %0 the leed Industry
and to potantial manufacturers of end products from leed powdars.

2. Oxidation problams arising from shipping and storage will be minimisned
if the oonversion to wrought products can be doos directly by the powdsr maow-
facturer.

3. Pilot plant manufecturer of particulate lsad vill provide a cootrolled
scurce of supply of powdars laving specific characteristics.

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

Required 1563 Punds - $15,000
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The Chemical Harket

Turing 1951, U.8. eocmuption 20 teiiasilyllead wes 170,000 tens whils the
eomtined totsl of all othnar ezl chamliealt, -a:cluaive ©f palzt plpmects asd lead
oxide La baitesles, ves o > o4e Tum ovariot for lest chexmicals is thus based
alrost entirely oo e pro. oo TUT L L weyar, this mariet i row throstaned
Ty the shift from piston ensines Lo gas Lurbines, dlevel oncines, add lsan fuel
engines, a3 veoil o8 by leglalstive lovestigstions of allegsd health hasards
caused by TEL extaust grass.

<

Our efforts in this ares ere aimed prizarily at the ésvelopemot of & large
punber of nev laed cheeicals 0 miniwics the affects ¢f Posezidls marxet losses
and to Ccpen up Dev markst potentials., Ey wey of {1liwstratios our resesrch has
indicated that certain lesd chexicals ray bo uselul as anti-carcinogens and in
the treatoent of inflamestory disesses. Ths melicical mparkst may bot consums
large tomnages of lead campounds, but §t cen provide ipvaluadble publicity to
cffest the negative propagsnda wiich bas hald back leed ussge Yecause of historical
reputation,

Based on these cansilerations, increased ressarch sffarts to develop revw
lead chexicals and pev ajplications for lesd campounds are not only of major
rpartance but, in addition, of irmediste urgency.

1C-18 - A Pundazenta) Stuly of Organolead Chesistry, Organmisch Chemisch

In.::i“"t, L PR TR

This funixmental research progrsa conducted st TS0, Ealland, is aimed at
increasicg cur understanding of the chemistry of crganclead capounds, st
systhesiting nev lead chelates, explorirg their rslical reacticas and evaluating e
their dlocidal properties., A mrder of orgacolssd compounds possessing urusual MO
charecteristics bave been gyntbenited in this prograz and the camercisl feasi-
bility of some of hesa chemioals 3 very high. COF perticuiar intersst is coe of
the synthesized products, hempbenyldilead, which has been found to be more
eflective than iocrganic leal campounds for the statilizaticn of polyvinylichloride
{PVC) plastics and es an artifoulirg a2ditive ip merine paints. Sarpls quantities
of this capound are beirg made avsiladble to varicus laborstories in Burcvpe,

England, the United States and Canada for svaluation.

Other lead organics synthesized in this progrsz bave shovn wmsual properties
o8 insecticides, fungicides and xildicides, a8 catalysts, lesd polymers and fusl
additives. It wes alao poted that scxm lead campounds have favorsble effects 4a
treating inflazmatory 1llnesses and tumcrs.

The technical valus of this prograa 1s very high and it 1s anticipated that
vorthvhile caxmercial bensfits will accrus to the leead industry eas & result of
this fundazental reseerch program.

Required 1563 Funds - $25,000
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10-28 .+ Crganciead Checdst-y, Quartarmnstor Ressarch 3 Engiresring Commend

This rasearch al Fabicyk, losas. la & cuTand
st THO and thoro I3 a contiuunl axrlaczs of (7
tvean tha twd orgnnlzaticns, Thug lesl ; Save ITed by TUD have Leen sube
Eittad Lo testing 10 tha Dnitomologleoal f Lanariea ef the UY Qurrtervaster
Coazent and to tha US Departoent of forisuwlt.ore, vhers 2770008 &re mls to evalua®e
the potentislities of thesa rew chemicals for posrible arplicetion in textiles,
protactive comtings and othyr relatsd applicatiora.

rem 0 that belng conductad
a-d clese cocparation Dae

1519 2
o

Purther reszarch will includa #tullisze of the behavicr of laad bondad directly
to carboa wod walfur, and efforta at syntdarsiiing vuv orgaroleal caspiunis
contious to canter aromd thosy comtalning th<re alementis. A mamuscript Sescride
ing the imncrtart recalts of this restarch 254 sptitled "Syuthesis of Organclesd-
Bulfur Conpounéa™ was prepered and {8 20 be sulzitted to the Jowrmsl of Qrganie
Chexistry.

VWark perforped at the Quartermaster ss wall ss at 790 runs along perallsl
lines, stimulatirg ard mptlementing each Other, but aveiding &upliceation of
effort, Likevice, compounds syntbesited in these tvo progrens ars being incore
porated in tha worX of otler ERP prolects, such as ths lubricent adlitive program
at Ethyl Corporstica. The over-ell results achisved to date from ocur wrk oo
argasclesad chexicels ars acet sncoursgirg.

Required 1553 Funds -~ $10,000

LC-49 - lead Corpounds as Lubricarts and ludricant Addiives, Bthyl
Carporstion

This progros co the applicabllity of lead cazpounds s lubricant sdditives

lves an evaluatica of arganclesd capounds which were Asveloped in owr fundae
mental resesrch progrszs co the synttbesis of lead arganics. GSeverul of the
compounds tested were found to have recsrikadle effectiveness in reducing wear
under boundary lubriceaticn cooditions and the materisls seea to have excellent
commercial poesidilities.

One compound in particular hes demcastreted cutstanding statdlity over a
wide renge of tespersture axi an ¢ffectivecess ten times greater than any
caxercially available lubtricant additive on the mariet. THe merket potential of
this campcund slone s estimated by & specialist 1n this fleld at ten milliom
pounds of lubricant per yeer.

Purther research will be directed primarily toward developing s commercially
feasidle lubrication systen exploying these lead aldlitives a2 vell as to contioue
the evalustion af pev campounds s they are synthesized. Cootimmticn of this
applisd ressarch prograa is strongly recamended.

Required 1963 Amds - $32,800




TR DOV g AR A S L

LIA17258

s e e e Al FOREIRAN 4 TR Sl e - et o ¢ e 7 o 8 B e T T e e e ank R  R main h  ot c:»"""“
il £

s m g
o ot &

U

: : 1067 = Irprovemens, 0f Texrile Meterialy by Lead Chondeal Trestmect,
¢ % Yeceriient. of Agriculture

! This prograa was initisted {n Bejtssber 1562 and {ts cbjlective is to supplee
H st the vork of ths Departmant of Agriculiurs on textiles and to tnvestigste the ’
: affsctivensse of varicus organic asd ipcrgunic leed campounds in lxgroviog the
: properties of taxtiles.

T A~ e

“Buccessful developments in this f1eld w41l introduce lead chemicals to & pew !
parket ipvolvirg over J uillica toos of wool, rayen, 811k and systhetic fidars.
Apsuzming an estimeted corstrption of lsad 1o textiles at )/2 of 1%, the rerkst
porential ¥iil te 15,000 tons of land or aurs. Purthsrzors, the lead used in
taxtiles 43 campletaly coomamed and dous not retuwra to ths markst as scrap.

rwnr

Bince this program s funded through Saptemder 1963, additicoal funding of
$3,500 1s recamended to captinue the program through Decesmber 1953, if such aa
sxtension sbould de required.

VPRI e

i Required 1563 Fundas - $3,500

Leed Chericals in Puints

1C-3% - Anticorroeive properties of Lead Pigvents in Vater Thinrable Perrcos
Metal Primers, Bagls-Picher Compeny

@ This progras has {dentified a saries of lesd campounds having superior rust
iohibitive properties and investigations ars cootiruing in tvo major areass

1. Development of beat curing, water thincable lesd pigment metal primers,
baving good storsge stabllity ard applicaticn properties.

2. Developeswnt of alr drying, water thicradble lead pignent malntemance
primers, having good Gurability and spplicstion properties.

An sffective lead primer, free of volatile sclvents, would certainly bde s
welccme docn to sutamodbile mapufacturers, and research in this area offers a
pramising market opportunity. Although many vehicles and formulation varisdles
have been systeemtically evalimted, & truly succsassful breskthrough bas not besn
3 ] sccaeplished to date vwith regard to air &rying systess. Bovever, with regard to
baking finishes, excellent results bave been cbtained which vill scom be
publicized.

ks Al

T I,

Although the muperior performance of lead primer pigments bas bLeen demco-
strated, research must continue until satisfactary vehicles apd formulsticne caa 3
be Geveloped for alr Arying wmetal primere.

The markst potential for lsed prioers oo autoeobiles is estimmted st 5,000
toos snmually, and for the priming of structural steel at 12,000 tons per year.

Do
hat

: ‘ Required 1963 Fumds ~ $18,000
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1C-%0 « Th» Tse of Teed Pipments 1o Alr Drring Wster Mlssible Paints for Wood

Begis-ticier Lizgany

Mozt water thinoad paints suitadle for extericr ajplications are gensrslly
forzed by the chemical procoas of ermlsica polyw»rization,

Tha most conmen latex jalints are mde il styrene-tutadiens-copoly=ers,
palyvinyl acetats, Or acrylis resing, axl osn e ele with high or lov gloss, are
“sasy to BPPly, ard resist vater, smsoaia and housedold detergects. Bimce they
sre wveter thinned, they csn be agpiied over lasp ccrcTets 38 well as oo to all
motals and woods.

The volume of latex palint bas grown from 30 millice gallons in 1952 to an
apected R millicn gallons in 1962, and this market grovth certainly justifies
ccopatiblility studiss with lead pigments.

The wrk cwrently 1n pregress 18 primmrily coocerved with exposurs tests of
8 serlea of prejared pacels to maks corpariscrs of leed campounds, vehicles, aod

top coat famulations., Additiomal vebicles are being tested as they ecome
svailable. Punds required for this prigran are ‘acluded in IC-3h. R

Required 1563 Punds - BN

Lead Chexicals in Corsmics

@ Io terms of long Turge benefits, the ceranic progran gives tha lead intustry
an excellert return oo rescarch exgenditures. Leading universities are stimlsted

to vork o0 lead, new fundazectal icformation 1s develcped for s Detter understande
{rg of the resctions of lead 12 cerxxics, Quture ceraxisis are provided with
sxpeTience &Ll Kncvieige of leed products, technical papers dsscridbing our re-

! search are published in scientific jowrrals, and favoradls findings of the advante

ages of lead in ceramics are glien intermaticoal putlicity. Our ceramic research

fellowvships involve s suitabls blacding of theoretical studles with applied

investigations. Clcse wvatck 1s kept oo any developmects that may be directed

into practicel market applications.

The following cerumic Tellovships sre currently in progress:

1 1C-12 - Clecwon Agriculturel College, involves two topics for {pvestigatios:
1 The firet study vill dctermina whether control of particls size distridtution cea
be used to minimize Tubbles in the glaze. The secoond topic involves studies to
deterxine the merits of lead capoundis as coostituents in fast cooling glases.

Roquired 1963 Punds - 42,500

1C-1% « Pennsylvania State University, contioues the study on the preparstiom
of bigh frequency dielectric materials by crystallisation of glasses containing
ccosiderable amounts of leed oxide. Special attention is given to phase relsticoe
ships and physical properties of sslected ceraxic systems,

ij Bequired 1563 Funds - $3,9%0
3
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IC-19 = University of Illin-t3, Invelves an axtecsive study of lsad molybdate
as an cpacifier 1na low firing togeratias lsad besring enamels. This fallovship
bas the poesitility of developiny cormaicia) low tamperaturs lsad glases for
spplication to steal and alwimam substrates.

Required 1963 Pusda - $3,000

1C-2) - Putpers, Tha State Uriversl’y, contizues 1ts vork on lead fluxed tile
bodies. 7Tha oulective of *nia fe.iowr '© 1a 20 davelcp leed containing ceraxie
bodies possessing lov funlon termperatises, high resistance t9 atrasion and chexical
atteack, high strength and thermsl shock resistarce. Prelixinary results have
shown marked irprovesssts in physical propertiss and the possidility of reducing
firing terparstures.

Boquired 1963 Punds - $3,000

1£-22 « Alfred University, pertains to studies of the effect of lsad and
other constituents co the tlermal expansion of verious glass systems, primarily
the PbO—Biozo O system. Kessoener®s will be carried out from liquid nitrogea

temperstured e jield poict of the glase.

Required 1963 funds - $3,000

IL-23 « University of Califcrrnia, irmvolves research ca the pagnetic proper-
ties of lealed Zerrceiectric campounda. A graduate fellov for this research bas
not been sppointed at this time, dut it 18 hoped tiat the project will begin soom.

Pequired 1963 Punds - $2,000

: 1L-3T - Pennsylvania Btate University, 1s contimiing wrk oa the study of
lead oxides and kydroxides under corditions of high terperature and pressure, to
obtain & better understanding of thelr thermodyremic bebavior.

Required 1963 Punds - $4,100

LC-Sh - ¥orth Carclina State College, concearns the effects of composition ca
thermal expansion of glates, using as & starting cooposition a typical lead glase
which bas Deen successfully used on fast firing dodies.

Required 1963 Funda - §2,980
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Btrength 0f Glassos, Putzers, The Stats Unlvsrelity

© o it b b i
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Anctraer wouly prupnscd fellowshi) projoct lovoalves the relationali) butwesa

: streng:h and elastintty 1n core-le mterials, 3ince axtles of zeoals, such a9 :
: 20 and PO, have 1o ability Yo 2ty o proTeviies of glasses, lh L3 peccude :
i ended that a fellowimip rtuly bo fuitizted in 1 in area 25! that it Do oocpara- !
i tively sponsored by the ALT, LIA and the Seleniua ard Telluriwm Comaltter. 7The
LIA share of this 35,000 project s $1,500. ]
Required 1563 Rnda - #1,%00
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- £ion 0f the Lavel of Lead Concentration in an Amdlent
r, Luw Feliering LADOrRTOTY

This propos+d progmis 18 a continuation of @ rescerch project wilca was
inditiatad 1ats last year unier tha fipascial sponacrsbip of Dupont ard the Pthyl
Corporstion. later (s rsctivs Boplecter 1, 1552) the Uzited Btates Public Health
Servics sapawd one fourth of tha yearly ccat Yy meszi of & gract to Kstilering.

Wk b v

hs reasarch project is designed to increass our kacwledse of the effect om
th bromen systen of izhalstics of jarticulate lemd over Jaricds of time longer
than 5 bours per day. The peed for this stuly is derwaostrated by tho insistance
of official tealth agancies, Califorria esjecially, that subient alir lizits De et
for all toxic materiais, Urnless specific and sclantifically accurste dats are
developed, hoalth agenclies in mry parts of th» country vill act in a purely
Arbitrary msnner snd set limits bavinsg littls ¢r ro relatica to reality. Thuis bDas
alresdy happened in Califurmia vhere the Btata Health Lepartmect set s lixit for
carban woocxids (8 elr that was ons third of the recognized induastirial standard
for eight-baur exposurssd.

It is pecessary to oObtain sutharitative ¢ata oo the permissitle level of
lesd concentration in the atzosphers and to have thess éata confirmed by official
bealth sgenies. Ttis procediure s particulsrly izpmt iz &rdar o avcid the
possidility of arbitrary legislation which may be detrizesntal to lead usage.

e e A e e e

The proposed stuvdy 1a & caaplesert to our prograa LC-69 et Stanford Pessarch
@ Institute, ectitled "Variation of Atmospberic Lead Concentrstion and Type witd
Particle Sizre”, and the Kettering "Propossl” was approved by tha Bealth and
Befety Cormitios st its Deating on Bovecher 13, 1902,

Required 1963 Punds - $35,000

The Testing of Organcleed Caxpounds for possibla Endocrinological and
Anti-Vazpary Tumcr Activity - The Worcestsr Foundation for Experivental
Blology

The Warcestsr Poundation for Experimental Biclogy 18 engaged in fundamsntal
research on cancer and inflaroatory Giscases, and part of tleir laovestigstions
E 1oclude tests to determine possidle bepeficial effects from the use of varicus
chemicals ss therspeutic sgents. Among the chemicals tasted {n this progrsa so
far sre organclead capounds developed in our program et the Quartarmaster
Research and Engineering Ccomand, Batick, Masse. These lesd chemicals bave showm
1 roaise a8 anti-carcinogens and in the trestment of inflazmstory disesses and
tumors.

It is recommenied that s modest screening progran be initiated at the
Vorvester Foundation for & parimm sum of §$5,000 for ons year. In additiom, 8t
18 suggeeted that other laboratiries such as Blosp-Ksttaring and the Baticoal
Cancer Institute be requested t0 incorporsts our crgsnoleed campounds in thelr
sxisting testing prograis et nO cOSt tO us.

Bequired 1963 Punds - $5,000
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O 1720 - A Pundacental Study of Burfate Reacticns of Lead, Dalversity of
ksibourna :

Littla knovledgs is avalladle oo the afZfsct that trace alszments bave oca the
surface atructure of lesd and on the rats of axidaticn, The purpoze of this
ressxrch prograa is %o provide fundazental data for ths intersclion Ustveen
i axyzen ard lead under & variety of experivensal conditicns. It fe 7213 that the

v contrector §s breaking pev ground here and is produweing valusdbls infarmaticn in
lead technolegy.

Roquired 1563 Punds - $4,000

12-T2 ~ A Burvey of Resesarch Recuirements in the Battery Peld,
Ix. A. Tisischer

Considaring the groving popularity of cordless appliances, portadls tools,
electronic squipment and verious rechargeeble devices, 1t seems alvisadle to
deter=ine in vhat area a research project would de moet revarding to the bettery
industry. Dr. A. Fleischer Das been recczmenied ss & man exisestly qualified to
corry ot gk & gooeTel purvey of the hetliry field and t0 recirmend vhet
ressarch is needed and not being done now.

e ol o s Lt i

It is estizmmted that the total value of convestional lesad-acid dstteries sold
@ anmually in the USA is in excess of $500 million. In areas vhers weight is &
coosiderstion, the alkalire-electrolyte Datteries, gsuch as thoss using nicksle
caldzium, nicksl-iroo, silver-caldxium, or silver-tinc electrodes, have beccms large
volume pellers, (bservers predict that trair sales will increess five fol4 withia
; the next ter years in mpits of the high price of these aystems. It is therefore
' pecessary that the leaf-acif batiery producers seeX wvays to pack thelr pover n
smaller and bdetter cells and strengthen their campetitive poeition.

g The technical camittees reccemended that Dr. Flsischer be camissicned to
ke 8 survey of the bettery field and that $5,500 be set aside for this purpoes. i

k Required 1963 Punds - WP
. (Bot spproved by the Technical Steering Committes)

12-7T0 - Chamxical and Zlectrochemical Corroaion of lLead Alloys,
4 Departmento De Metals Boo-Ferroe Medrid

] There is reason to believe that & nusder of leed alloys which beve been
1dentified from the wvork cf Armour Research Foundation and others may fimd
practical utilization in bYattery and geosral industry spplicstions. It is there-
fore recommenisd by the technical comxitteos that these xlloys be checked for
corrosion resistance and industrial applicadility and that $5,000 be set aside
for this vork.

Required 1963 Punds « $5,000

17




LIAL 7264

~

© e n iy B it i ot IO, sl i S o O . o B it 5 1 b . L R T M gmstaan L L e R LB sl A RKeda e B et

IB-73 = Lead Anodes {n the Purificaticn of Torestilc and Intuyirial E2fluent
Sater

C e bk o wiild b

i Tha videsprsed use of syntbetic dsteargru®s and wetting Agants, many of vhich
are pot sttacksd by the ususl bicloglcal pracnases that &wxetroy fatly acid sosps,
¢ hes creeted serious prodlecs 1o domeatic eand Liadustrisl efflusst water. The

1 presence of tihmse dctergents in potadbls water sgplies prosents an unknown health

-

§ A secord prodlen arises from the uvse of certain types of toxic sprays which
; loach into the stresms and are bdblologically coccentrsted in specific types of
organisne.

It w4 appear resscuadla to ssaume that & method of treatzent might de
daveloped in which the weter vould be passed through & cascade of lesd cuide
ancdes which would at leant partially cxidize ths organic materials, 7There is
also the poseidbility that cymnide comtaining effluents fyom plating operstions
could be rendered harmless by similar technigues.

3 Although 8 market potential in this fileld cannot ce deterxined at this time,
the technical as vell as the commercial fessidility of this process could resdily
bDe ascertained after & limited apourt of wark. BHudstantial Quantities of lesd
wvould be required in each trestment plasct for the purification process.

Sk &

Required 1563 Punds ~ $5,000




