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G Jectives of our resecrch progren sre to Lrprove cur products whers
necessery 0 ixke ther more capetitivo, to correct inherent édefects end
deficioncies, es wall £8 t0 Cavelop now products for future narket explot-
tetioe. 8ince there {s usurlly o comsidercdblo leg beotvoen & nav davelop-
Dent od 1ts ultinete cooversion intc o profiteble o=nd salebls iten, it
1o ioporctive thet the initfsl omhcsis be placed upon existing protucts
and their irprovensct. Wdorever possidle, we should rlso sttegpt to
direct our rev rescarch townrds rrrketa vhich howve the grortost potentiel
uscge. C(tviously, we are interested (3 totnrge oerkets, rother then 4n
pound Dorkets, since the tocnoge mrrkets will, in the loang mun, prove
nost vnluadle and profiteble in dispcsing of our excess production of lsod,

While Liportent smos of noocy should be dovotod toverd those existing
end present products, wo should by no mocns neglect the long-tern picture,
exd you will rzote thot in the pest year we heve cttecpted to dalance out
our over-all progrea so thot ahort-term, i(nternedicte, and long-tern
objoctives cre sct forth, end rcsearch iritieted in these various crens.

In ofdition, ve hrvo cot neglocted fundeoertel research which s of vital
irportesce o esterlish pev thinking, nev 1dces, nd rev markets vhich cre
not in our prosent ke,

Ir the pest yoor we heve cchicved severtl notrble successes. OF
thesc the st L:portect 1s our proving-in of the Robertson cortinuous
extrusion procoss for cadle shecthing. This rress hes boen drought to
cxrercinl fruitios, %t hos produced ccdle- sbeathirg on & continuous desis
froo ell of the Lportert clleys. It hes stizulated inteorest in the mindg
of those who rreviously rejectod the iles of lcod steging ¢ caneback for
ecklo shecthing. This nev developnont should certeinly stea the tide of
our setbeck in this crea, ond at the soae ting oncdlo us to recepture sales
wvhich ve bBod cssoed vere lost for good. In ed2ition to stimuloting interest
in the Uaited Strtes, interest hos spreod to Eoglerd rd to tho Continent.
¥ot only should it euchle us to producs coblo ahesthing o6 & cottipuocus
brale, it clso ecnbles us to produce 1t in rll of the rvailrdle alloys and
should prrkedly cut production costs end Uprove the flexibility of the
cable shecthing process since {¢ vill nov enrdle us to use insuleting
neterirls other thaon paper-basod dlcloctric naterizls. These factors are
significeet, cd shoxld, o I hrve nontioned before, onrble us to nove back
into this nerket vith a good doal of confidonce.
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While the potenticl rcrkets are not as grect, wve hove certainly
stimidated o greet deocl of izterest through our cercoic fellowship progren.
Mooy cf theso fellowahips heve occamliishod a goot denl. Wao hove developed
superior dieloctris etericls for vorious etricpemt electrocic cpplicctions,
the ricst roietle develomment of the progre=. Meny prducers of cercmis
matericls hove eztered {nt) reserrch in theese porticular nrecs tecouse of
our owvn fellowshi; progre=.  In adlitioz, neny of thioso fellowehips have
resalted ir tezhmieel popers, biblicgrephies, and surveys vhich have
enchblod us to rexe further cottoact with the cercaic industry ond to
revitelise thelir interest 13 leod.

Thus, i 1617, we have mede sigrnificant technicaol contributions to
our industry, which will casist lecd in regrining its forner position rad
stimilcte irtarest in croes now 0 leod.

In succocding peregrephs wo shrll cttespt to point out the Lcportant
tonnags nerket sress vhere our resecrch will bo comcentreted 1o 1960, In
discussing ezch of the nerkets, ve viil point out the resocrch wiich we
heve prograxed to sncdle us to oxintelin our position or to ecpture
ectirely pev nrecs in 1960.
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There cre nrry crecs ir the architestural industry where wve feel that
lo04 ¢ton make significact rew coctridutions cs well cs 1O regrin former nare
ksts iz vhich it beld a significent positiom.

in 195 we irnitipted our progrra orn vibretioa cttenurtion with the leod
o8bestos pA exd with other lesd cocposite metericls. Wo feed thct in the
ecocing mocihs we shrll heve developed sigoificecnt 4ats whick vill enatle us
0 publish o design wrgineering meourl to encbile 1ec4d to te used externsively
in this erchitecturczl cyplication cs vell £3 in other applicctiocs related te
the architecture] market. Ve Lave o good denl of confidence that we shall
echieve success, erd 1f our objectives are reached ccly in pert, largs tocnegee
ef lead vill te consuned. For sxorple, there are two to thres =illico alr
conlitioners instelled each yeer. If anly one or two pounds ¢ leod wvere used
for esch instellrtion, 1t is obvious thet thouserds of tons could be used am-
rually in thie area.

In 1959 we fniticted c h1gh spot investigation of sound pttestustion
besed on the severcl codcreto SuLsestiocs which ercea froa the Skidaore,
Ovings & Marrill report, rod iz 1550 we plea to Bit this arec herd by not oaly
devsloping fundroectel data on the ocousticcl projerties of leod, But clso de-
velopitg cocpxmats Fuch &8 portitiors, pcrels, doorvays, sliding doors, fold-
irg doors cod the like, which would frcorpornte lezd vith building materisls
to yisld sourd fsolrtizg coposites. With these c=d other compocents
properly desigred, constructed, ond eveiucted, we should be in o strong
position to interest the erchitecturzl =morket in tie wide crplication of lead
for sound ritenu-tion. We h-ve high hopes thet these develojoerts will de
the princijel Gevelopoent of our resecsch progrea in 1960, czd ore thst will
Yield ua laorge torncgs merkets. Ve recammend thils progrom strongly.

In the roafirg field, and iz relcted crecs, lsed-coated steel hes for
mery yeers hod o s=cll but sigrificent perket. In our investigetion of el-
ternzte methods of producicg lesd-cocted steel, wo plan to prepere pilot som-
Fplees by plating, vecuun deroeitioz, exd povder clediing to sveluste the teche
eical cs well o3 the ecorocic potenticl of these proccesses. Ve feel thet the
work which wes fnitieted in 1557, rzd wvhich wve Lope to csttirue in 1960, will
yield us the dote exd eaxmrle {nformetion which should stimlcote izterest oo
the pert of producers of thie meterirl if successful. Trere cre ooy other
resecrch projecta vhich ve heve under wry whose objeciives are to Lmprove the
linitirg properties of lecd, potebly 1ts reirtively poor strength-weight ratio,
and 1ts eensitivity to creep et echbiernt ond elevetod teperntures. Our pro-
en in lecd povder metollurgy 8 oo exr=ple of rn atile;t 0 produce e higher
strength lecd with prxizam ¢reep roeistence cepeble of being utilised in thine
Der gouges sctisfoctorily. This would cllov lighter, more self-supporting
izstcllrtions, erd theredy increcse our competitive position. This merket
18 cnly one of neny for vhich wve recxxend the continuation of ocur powder
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petallurgy prograc. Ausmenting thess progracs to develop a greater market
for leat ir architecture, wve are recommending sprofran to irvestigate the
derelomment and econarics of corposites of lead foll and sheet with paper,
Plasticz, end sirdiier materials w0 yield s lightweight cozposite having
the jotina wod corrosion resistance of lead vithout the itherent defects
of hrrogener.s leal sheel, notably high cost compared to other oaterials,
excessive welight, and poor creep characteristics., Thesc deveiopoents
w4 e carried out in coantunctica with peper snd plastic producers, and
1t {3 believed that through these cocpositcs, ve can produce e naterial
more econczzically corpetitive with other srchitectursl materials.

In sfiticr, pany of our ceraxic fellovahips are directly cancerned
vith producing pev architectural materials, such as leaded cersxic glases
for lightwelsht agcregate building blocks, porcelains for steel and
alumicua pertitions snd curtain wells, superior glazes for vhiteware bodiss
and other ceramic bodies.

Purthersore, we hope to ini*iate & progrenm oc high speed plsting of
lead, sgaic directed tovards coetirg sleel and other materials vith lesd
8t 8 competitive price 80 that ve can enter several parkets, including the
architectural market which is lixmited presently by the high cost of lead-
coated materials produced Yy prescct methods.

There i35 £o question that the long-term future of the architectural
and buildicg cocstruction indugtry will consume very large Qquantities of
lead. Of el! the rucorrendsd progrems, ss necticmed defore, sound exd
vidbration ettentuatioc ars high priority projects. We feel thet it theee
fields, in the shortest space of time, we cen develop markets ccopeble of
consxming large toornages cf lezd in an area vhere lcrs hos fev if mny
cocpetitors. Once the data ere develcped, they must be followed by
stroag prosotion to take sdvintage of the resecrch and development accom-
plished.

In the folloving scctions, the projects vhich have been discuseed
adove are {temized in rore deteill. You will also note in nany cases that
these projects epply to other me)or nerkcts in vhich their value will be
reitereted in the discussions vhich follow.

1. Lend Anteatos Pads for Vibretion Attecuntion (LP-7-60) TMis
procran wves {nitialed to deve:op the ctgineering 4ztiz notessary for
effective procotion of lerd aabestos pzis for uss in buildirg construce
tiox ool mochinery pounts ard to evaluate other lead couposite materials
which cay have greater vibretion attenuating properties. This progrea
bas arcuncd £ great dcal of intercst {ao this country cs well es adroed.
We have obtained the cooperation of othcr orgnanitatioas in England and
Prance, end 1t is believod thnt the cobined effort vwill enable us to
develop successful designs.

Vhile it §s contemplatod that the present coatract will provide
us vith e great deal of unginecring date, 1t is believed that the study
will leod to other deaigns vhich will nced evaluation. The evaluation
of each set of test pads requires an expenditure of approximately $3,000.
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Because of the potentially vide range of sprlication for lemd carposite

peds, ap additionsl sunm ¢f $10,000 1s recorzenisd ns & contingency fund
for this progres in 1960,

2. ler) for Bound Attenuation (LP-16-60) Interest in leed for
soumxd attesuniiln 1 groving €t o greet rete. Cooperation with manufactur-
ers ruch a8 Cordo Chemicrl (wvith their COUPTIFAB meterial) es veil as vith
orgenizetions abroad, end the incressingly vide range of eppliceticn cf this
type of materiel for sound and vibretion attesuatioa 1o rl) types of crchitee-
turel structured, lead us to believe that durirg the coaxing year wo should
expend our resecach 1nto the design, fedricatics, and test of typical
structures ad corponentd for buildings of all types. Por exmple, in the
Bolt Beranek end Eowvmen study coverod under Project LP-16-59, they suggested
Duaerous 1tens such as acoustic curtains, scoustic penels, acoustic dovors,
acoustic wrilpeper, ceiling tiles, snd the liko., The study proposed for
1960 vould includc the fabricaticn of typical structures end APEropriste
testing of the acoustic efficienty of these matericls. It will require
close coordination between supplicrs of architectural products such o8
wallpaper, ccilirg tiles, ete,, to incorporrte leal in thess products and
iz turn have the coacposites evaluated for acousticel performance. This 18
rether expensive rescarch, end it hes boen recamendod that s sua of
$30,000 be set astde to fedricate tod test the sppropriate structures
Jroduced. Wherever possible, cooperating manufscturers will be included to
permit us to obtain mexioum results froa the dollars we have ovalleble for
this research.

3. Productior af Lead-Cocted Steel (LP-26-60) It is recommended thet
tho work oo the coating of steels by vacum petcllizing, ploting, ete., be
cottimied during the cocing yesr, acd thet the funds cvalladle fOr prepere-
tioc of serples, eveluction, and testizg be incrensed to §720,000., Becsume
cf the relctively lerge potentiel market for contziners and for architectural
applicetions, cocticunticon 1s recamended. The {nitial reeults in the study
of vecwnm metallizetion of lesd appear promising. Coetings have rangsd 4n
thickress from very thin to recther beary and rppear to heve satisfactory
adhesion. Marny orgacizntions heve been epproachud concerning elsctro-
deposition of lead on steel and 1t 1s expected thrt work will socc beglin in
this aree.

Becouse of the likelihood of success end the need for estoblishing
Pllot mzs of the notiricd, either by vocuum netallizing or electroplating,
adequate sure of poney oust be provided to put the pilot lines into opere~
tion and to produce the necesscry scrples to develop 2conocic as vell as
ecgineering fezsidbility. Becruse of the excellent arrangenents vwith the
Amcricon Can Compeny, & portisa of the evaluation prograa will be done for
us st no charge and ot the same tinme provide us vith & criticel evaluation
by a lerge potentinl customer.

b, Bigh Bpocd Plating of Lend - There are many areas vhere high
apped plating of lead would be of preat importance; for certain shieclding
eprlications, for the cocting of retallic substrates such &8 the develop-
went of an effective leod-cocted stecl for reactors and reloted applications,
and the architectural market. It &s believed that o fundonental study of
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lsad electrodeposition should be carried out to develod nev and irproved
techniques for schieving extremely high depesition rries which would pake
tho rroduction of lead-cocted steel econctically campetitive 10 present
dry tin pisting. A progre= of this neture could be carrisd out ot 8
university by a post-doctorcte fellow cr research essistant under faculty
supervision., It 1s recaomended thet $12,000 be allocated to this study.

5. leesd a4 Lend Composite Msteriels for Architectural Exteriors
Certelniy lecl Los not kept up with the grovih of tho bullding industry.
The Skidiore, Ovings b Merrill report indiceted that our positicn 4in the
baildirg trades has folien markedly. On the other hend, there are mony
erecs vhere leal certeinly cen perform 4n o superior nanner for vapor
ahields, flnahing, rocfing matericls, end the like. e relatively high
cost of lead, s cacpered to other corpetitive nctericls, hos mitigated
egninst 1ts use. VWo believe, hovever, that 8 study of coxposite material
such o8 o loed fcil becked By waterproof peper or plastic, or metallie
co=posites crn cffer us & pev line cf products vhich could be corpetitive,
The resecych contapleted proposes tha feodricction of these camposite
metericls end their sbscgucnt evolustion in structures. The monles
required vould permit & study of the potentizl epplicctions, o study of
the cocposite mxterinls, the frirication end field evalustion of typical
scles. Bocmuise cf the econocic potexticl of this borket it is felt
that the expeaditure of $20,000 is well Justified for this research effort.

6. Pod-cectel Investigztior cf Lead Fowder Metzllurgy (LP-3-60)
This progoes wos initicted to develop the Muxrmxcotel Knowvliedge necessary
to prodxce dispersics strecgthened leald cllcys bty the powder retellurgy
process. By this nethad 1t 4s believed possidle to produce clloys heving
i=proved mechanical zroperties ond reaietasce to creep. Kev alloy systems
ars poasitle Wrough powier Setclilurpy which can be produced in no other
parper. Although little prcgress hes been pade on the contract to date
bocouse ladoratory assistecce wis not svedlebie untll recently, it is
belleved to ba of sufficient Liportznce that we vill went to continus the
rese=rch effort for cnother yerr rt ¢ rete c¢f $15,000.

7. Cerzte Pellowship Pregron = (LP-12-14-19-20-21-22-23-60) It 1e
stromgly recuaxaded that the Cerenics Fellowship Progres be esontinued on
the scoe besis o8 in 15355. Basicelly the seoe type cf subjects gshould de
studicd vith the possitle oddition of suth topics os the investigstion
of lecd ferroelectric cucpounds, cerc=ic gleses for lightwelght cggpregnte
bullding blocks, and poesibly ¢ continuing reviev of thermoelectric type
oateriale.

1o the peat yenr wve have ochioved a good dscl of success through
the cerexics progren. Nunarcus pepers hove been 1ssusd, dibdliographies
have been onde cvoiloble ond intarest in the cerrilc industry has been
greotly stimulated. It has been recarxnded that the fellowship progran
be expended to a total of $33,000 and be l.cated in the nrximun nucber of
schools ca topics related to the use ¢f lead in ccratics, glasses, glases,
and cecraxic type neteriols.
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TRAXSPCRTATION MARYEY

The trensportation industry is ¢ surprisingly largo consuper of lead
in beerirgs,allcys, aclders, ord batteries. PYor this recsan, wve oonsider
this perke?t of mojor Loportence to uwa, end rany of our resecrch end dovelop-
oont projects rre cined et increcsing its utllisaticno.

Ooe of the projects initinted in 1955 vrs the study of fidar- reizforced
lenl., Theso meterizls heve large potential goplicaticz. Py providirg a
structurel merrane for lead, a self-supportirg, high etrenmth, crecp-resis-
teot peteriel s schieved. We have bees surpriscd by the response of
betring manufecturers who consider these mmterinly es potenticlly Loportent
for boarirg epplicctions. VWe shculd not negicst thie developott in light
of this intcrest for bearings cnd other possidle gpplicetions, ond therefore
rocarend conticuation of this progren in 1960.

Lead ¢s n pound nttenuating material has ployed 8 very Lgportest pert
1o the tressportatica industry, nd 1t 1e believed 1t will pley rn increas-
ing rcle 1o the futwe. As ycu cll kv, thy Dougles DC-0 has utilized o
lend-i=pregnated plestic metericd (COUTTIFAB) for sousd ettesmuation in the
fuselage, ead cther circreft penufactuers ore also users of this raterinl.
Bocouse cf incrensitg aghesis cn sound sttemusticn, it 1s believod that
the vork wilcrtexen for the architecturel nerket will certedirnly ploy en
i—portant part in the transportoticn Ltdustry os well. ¥We bove not yet
stteczied to sell the sound dsclrtizg guzlities cf leed €0 the cutanotive
industry; howvever, we certelnly will go cfter this crea onoce wa hove
developod the pecessary data.

Bclder i3 videly uscd 1o the transpertstics industry for ey spplice~
tions, eod we ere finding increesing ncod for further dcte on leed soldess.
Despite the fact thst sclders have been in existente for neny, Loy yers,
the deta on fotigue end creep cre locking. 7o orintedn ocur solder nerket
as vell ns to expend it further, it 1s nocesscry thct these date de
developed.

Betteries are en ioportrnt conseoer ¢f lecd (n present doy sutoochiles,
ol ney well becane 8 more Lportent once since the potemtial of the elec-
tric cutoxbile 18 cgrin increasing. It is propesed in 1560 thrt r project
be initictcd on the fundroentel dehevicr of lead as cn cde s well es o
cethode (n the enviroment cf lecd storcge batterics. These intinately
corxerncd with the botiery industry feel thsot this fundeertal study would
be an Lportant ccotributicn to the koovledge of leod in this area and help
Uprove the efficiency ¢f batterics, Our interest in this progran will
serve to neintain the interest of battery producers ia the load cell as
well a8 provide irportant pew data.

In 1960, tharefore, ve ore recaxrending four irportent programs
devoted tc the transportation industry vhich we fecl cen Dake o significmt
cootribution and help us neintein cs vell es expend our position in this
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1. Pider Reinforcet Leed - (LP-9-60) In the past yoer very interest-
irg properties brve becn doveloped expleying both brotie bs well as steel
oots to glve self-wupporting, high strecgilh, crecpe.reeistent properties
to &n essantielly lerd product. This project hes stimulated a good deal
of interest relative to the wenufacture of sclf-supypertirg leod ponels, pew
bearirg type :xterisls, end shieclding structures., Becsuse of tho results
to dat:, it hes been recorrondod thot this work be cactirusd in the 1960
pericd &t a reto of $25,000 per year.

2. Leod fcr Sound Attemustion (LP-16-60) (Bee Architecturnl Market ,
page 5, itez 2).

3. Deter—irsticn of Prysicel and Mochenicrl Propertics Deta on lead
Sclders. DBectuse of the advrnce of industricl technsicogy in electroaics,
ccoteiners, end structurcl applicctions cf cll types, oore cnd nore dats are
required to pormit rdequote ussge of sclders. The ASIM Corxittee cn Bolders,
the Lead Incdustrics Associcticn Sclder Corittec and other relanted crgenise~
tions £ll egrec thrt we oro lncking in pyysical property end creep and
fetigue dcta et low, room, exd eleveted tecperatures. A picimm sun of
$20,000 hes becn recoxendied to encble thess dnta 1o be developed, Vhere
possidle, erprepricte govermarnt sgencles will be ccatected t¢ odbtein paximm
cooperation in this qguerter. It has been stated that unless this work 1s

cerriel out, the orrket for sclders will continue to decline in favor of other

patericls. Therefore, to retein cs vell cs to cxpend the presext solder
perket, it 18 Lperctive thrt these 4otz be develrped., Sclier producers
enl those vho arc well versdd in the field stete thrt continuing requests
for dnte cocnnct be cnsvered with the presect icforxtion.

h. Poilroesccl Study of tre Flectrochenicel Behavier of leed 48
Versous Mdic, Imziclirz Crslte Comcitions - There hove been no coorcinated
fundraentel stulies corried out leslding o a full wdierstending of the
electrocheienl behrvicr of leed, principally in the electric storege
bettery, end therefcre an investig=tion cf this behrvicr would de o mjor
contridbution to merufocturers of clectric storoge betteries axd would give
2 betier understending ¢f the electrochexistry cf lexd. A fuxdsnental study
pcesibly cerried cut 4in a university by ¢ post-doctorcte fellov or research
casistont under the supervision of c feculty peober 0 investigote the
electrocheriotry cf lead is recaxended. Such oo investigaticn would be @
very vital contribtution to the knowledge of the behericr of lexd &= power
cells, ol osccordingly o sun of $10,001is recamenied to pursue this work.
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As we are cll ewere, lecd-cocted steel hrs been losing out to tin-
corted steel fur orrny container spplicetions. The mwnufettururs of cop-
teiners hrve adviscd us ot locd would regiin oo iopurtent plece in this
industry 4f ¢ pcre-froe, controlled thickness, lead-cozteld steel were
escocaonicrlly evailedle. s irheruvnt supericr corrosion resistance of
lead 1o dosired Dt the oconcuics prevent its utilisetion in this highly
eapetitive inlustry. For excple, a ooe-grllca can costs ona to two
cents rore 1f lend-coated stoql instcal of tin plate 1s uscd. It s,
therefore, iportant to devilup Lproved cocting processes for cledding
stecl with lcad 4 ve oo to nove 1nt0 lerge potcotial parkcts., Ve
initirted work {n 1959 to evelurts leod-cocting processes ond recorwnd
1te contipustica in 1960, Presont electroplating tochniques, vocwn
octalizction, os vell os eludding by powder metellurgy, cru in the process
of evoluction or contergpleted. In eldition, the funderxutel study for
develepaaxt ©f high spevd clactruplzting procosscs thzt would be sirdlar
to and capetitive with the eoutinous clectrcpleting lines for tin s
recarendod. All cf these crocs, wo delieve, should de pressed in order
thrt we can regoin our former positics in this porket,

1. Producticn of Leod-Cootod Bteels (LP-26-80) {Bee Architecturnl
Mexkot, pege 5, iteq 3.

~‘¢’. Righ Bpood Pleting of lc-d (Bes Architecturcl Merket, pege S,
1m -
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Our fiber-reinforced lecd progrom ccn pley on irportant pert $n
producing pev becring noterinls for all typos of hood teols and heavy
production equipncut, ol therefcre have o irpoct on this perket os wvell
Gs others. Furtherxre, our powier petellurgy pregro hes the copebility
of produeing nev berring metericls, aolsc by possitle cocdinction of
phesca inccmgntible by conventionil processes, Agnin in equizment of all
types, scldering is oo Lpertent Jeining process., Bovever, &8 coversd
before, wo crc lucking in dote on fotigue cod creep Wiich fs sinl:xiging
the uscgs of oolder end cousing merufocturers ¢f eQuipoent to twurs to other

Joining pethods.

Vibrotion {sclction 18 becceing izportent in precisicn equipoent,
mapufocturing oothods ond equipnesnt dnstcllction. Our work on vibretion
ettentucticn should certoinly ploy cn {oportent part in this oorket end
encdble us to sell tonncge queatitics of lsad.

Thus, io this morket, we rre reccmenling four progroe which hove
direct cpplicction to axpcndirg the uses of leod.

1. Fider-Retnforced Lecd - (LP9-60) (Bee Trcosportction Markst, poge
8, iten 1),

2, Pudroestr] Investigetise of Lead Powder Met:llurpy (1LP-8-60)
(Bee Architecturd Merketr, pge G, ites G).

3. Dectercinntion of Physicel =od Mcchonicel Property Doto on Leed
Bollers (Bee Tracsperictico Morket, poge ©, itaa 3).

A, Lerd Asdestos Prds for Vibreotion Attecustion (LP-7-60) (Bee
Architecturcl Market, pegs &, iten l).
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FIRCTRICAL AXD EXTTRCXITCS MARYZT

Beverrd progrons reccereciel for 166C vill serve to increcse ths
conswpticn cf lend in the electricsl end clectronic market. As coversd
befere, cur cerrnic fellowahip progrrn ylelied e sigificant land-becring
Clelectris rvterinl vith pe-fc'-.::,:o fer superier to cnything produced
heretofore, rild this hos stimzilrted rescarch oo the part ¢f seven cermiics
renufesturers in the rnclectric 2i¢ll, Our cerrziics pregros clso inclulcs
vork ¢f lecd ferracgetic nctericis cf icterest to the electronics industry,
end in the 1960 progrz: n study cf le~d ferrcelectrics is contepintel os
wvell c8 8 raviev cf lecd thermcelectric naterirls., Our fundreoentel investi-
goticn of the thermel rnd spectrod endssicn chrracterfistics ¢f lecd expounds
ory provide petenticl nnrkets for lesl in speciel eloctricnl eppliccticn to
scrve s light cnl thenwl exission sources ca wvell es high hect trenafer
modir frau electrenie cxyponents.

! Mur rosesrch o the slectrochedcenl behcovicr cf lend certainly is

ipertrrt to this nerket fron the stonldpoint of lecd brttery powr pockages.

Valle we procpose no new work in ccdlo sherthicg, cur evious progre: in

1 this rrec hes certriznly cohileveld sipuificont results, rnd rgoin pcints up

4 e Lportrnee ¢f lead i this erer. The recoinendad sclder progrea will

serve this mrrket rlso, incrensitg the teccssity for deterticing the

1 prysicenl end ochaniecl dote oo cur ecléers. Eloctrozic genr s cperciing
et higher rad higher te_perrtures cad cften uxics stringent vibreticm
corditizns, cod 1f we rre tC retodn scluer o8 ¢ Julning nortericl, these
dota st be develeped to irsure thot ctlier Jalning nethads ere not utilised

‘ 13 thelr plrec.  With nodern enginecring reguircents pushing crterinls to
the rextru of thelr copotilities, it 48 Lopoerstive thet we provile the
recessary drta ¢n the copatilities of cur products. Urlcss these dcotan rre
provided, the designer vill not glve cur produtts the wrrruonted considers-
ticn r2d we vill lcse out to cogpetitive mnterials.

Pregrras relevert to thie morket cre listed delow:

1. Cermics Pelloveting  (LP-12-1h-13-20-21-22-23-60) (See Architec-
turel Markets, pege &, ites 7).

2. Eipgh Exssion Len? Comcounds (LP-11-£0) This resesrch has dedlt
vith the efficlency cf lead ecpounis for thermal and spectrel edssion.

—

T™his 12 & Sanfonontel study which nay heve niny proctical applicetions
in hoct trorsfer cagponents as wvell rs in Might citiing sources.

lend telluride, selenide, axide end sulfide are being evolunted in
relation to their eission cheracteristics over & brord thermcl cod s
rodicticn bard. It 4s recommended that this Progres be receved in 1960 ot
a cost of $4,000

3. Fundrientel 8tuly cf the Eloctrochesierl Behavior of Lend 1n
Verjous Medin, Including Cyeiic Conlitiuns (Soe Trconsperotion Merket, poge
8, Lty 4],

' M. Deterinntion of Piveicrl ar Mecheanical Proserty Detz on Lood
Bolders (Sce Trcnsportction Merket, page U, itea 3).
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CHEMICAL MARKE?

This oorket ccrteinly holds o high potentirl for lead. Our projects
cre devoted to the develop.ent not orly of nev chexical products dut also
the equipnest necesscry for this industry. Our prograns oo lead-cocted
steel 8 woll os on high specd pleoting cre also directed tovords producing
load-clad reacter egquipoent to oointain leed in this arec end nininise its
replocencnt by plostics ood other netels. While we hove not set aside o
speciel progress for relictico shieldirg, certeirnly it becrs o close
resecblonce to the needs of the che:icsl industry for oore sconmicel nethods
of utilizing lecl 1o processing oguipoctt. Our investigz=tion of fiber
petellurgy is aleo a direct attegt to produce & self-supporting lecd product
woich will correct present Creep Caficiencies ond at the scoo tine provids
sufficient strezgth 8o that 1t cen be £ structurol pDecher €8s vell as a

corrosion.resistont lining.

The nejor portion of our progren in this narket aree is devoted to the
develotoent ¢f leod chexicals. Ve hevo three progrens ot present - two af
e furimierttal noture, £nd one ¢f 6 very epplied neture. Our over-cll odjeo-
tive i3 to teke existirg lecl) chelcols or lecd cheiicels developed fron our
fundaestal progren rnd deterina their esrplicetility to potertial nerkets
such cs paint ficiahas, insecticiles, furgicides, chexical internedintes,

° ard polywers. ¥e fecl that thi. is co extreoely Lopertest erea which ney

ensble us to ultinstely develop products which in toto will be eguivalent
to or sirpess the lesd tetroethyl mrrket. It is quite wlikely thaot we
stdl fiz4 o sizgle lecd cherdcsl which will hove o Lorket potentinl equivalent

0 ieod tetrecthyl, Dut the previowsly ucexplered poseidilities that exist
for lead cheomicals ooy ensble us to evolve parkets equivalect to it in toto.

The prograns hevirg direct inpect on this large potexticl perket are
revieved below:

1. Production of Lend-Cocted Steel (LP-26-60) (See Architectural
Market, pego 5, iten 3).

2. Righ Speed Pleting of Lend (See Architecturcl Marvet, page 5, iten V).
?. Piber-Reirforced Lead (LP-9-60) (See Trunsportetion Morket, page 8,

iten 1

b, LeeA Chenierls (LROS60) e present progron coarried oo by Arthur
D. Little, which coasists of an ayplied £3 woll cs ¢ fundanental approach,
bas beoen of comsiderchle value. In the lctter oonths of the resecrch offart,
erphnsis has been pleced upon practicel applicction cf existing lead checicals.
The cocperction of the Rthyl Corporaticn and the Xetiourl Leod Cocpeny hes
erchlod the controctor to oscertain those leed thenicals vhich are readily
cvailebie at & reoosonrdle price. In turn, these products ere deing evaluated

° &8 insecticies, fungicides, for printing roproduction systens, chenical

internediates, ad the like. Becruso of the brood experience and background
of Arthur D, Littls, it fs strongly rocamsndesd that the progran be contimued
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vith epbnasis egoin on the epplied cpproach and upon the utilization of

§ existing cr rea‘ily eveiledble lecd chesicals. It is balieved that the
cooperction cf Neationnl Lead and the Xityl Corporetien will grectly essist

tho contrector im cerrying out this eveluctica study. A o of $36,000

vill be noeled to ccntirue the project in 1960.

bt

DIV P

S. le~2 Orginic Corpounds (LP-1B-60) This resecrch effort vith T.X.0,
will be intticicd cn cr £hout the first of Novester. Initiclly o reviow of
tho litercture vill be crde, supported of course by cl)l the documnts and
{cfeornetion =edae evellrdble by our ecrlicr werk ed by our coctridbuting
corpenies.  This vwill certainly speed up the developuent of background
1 irforzatioe o this research and encrle Dr, ver der Kerk to start oo the
sctucl experinentel work et @ much errlier &cte. As wos originally
concelved, thie will Ye & fundencntel etudy to tie in closely vith the
Arttur D. Little work end the othor vork proposel for the Qurrternaster
4 Research and Egiveerirg Caxxand., As 12 cll ccses vhiere w heve relatod
resecreh, there is o full exchenge ¢f research roports cf the verious
costrestors, litesciure stulies, enl other suggesticns vhich cooe fron
sources vithin enld without cur irlistry. I this woy duplicstion of
effort is oizi=trel, stizzletion of iders 1e xiriged, mm4 our research
dollars 4o not poy for duplicate effort, Since it wves reclised thet this
work would comtinue for sxe ting, 1t is strongly urgsd thot funds be provided
for reneval in the fell of 1960, cnl tant the sun of cooey be increased to
$20,000 cs recomcried ty Dr. van der Kork 4o his initicl discussicns.

6. Orgrnclert Chemistry (LP-2£-40) This pregren is to be o fundanental
study to inciule porscs Aifferent froc those contorpleted by Dr. van dor Kerk
erd Arthur D, Liecle. The vrlue of this rosenrch ot the Quarterncster and
Iogincering Coaxperd is thet it would include verkers not paid for out of
Lecd Itdugtries Associotion funds but out df governoert funis. In odlditiom,
wve have the poesidility of copowrd cvaluction in the Quartermmster
Leboratories ot Notick, Mcessachusetts.

Dr. Ecsselstron, heod of the group ot Katick, is nekirg arrangenents
with several Germon universities to cbicin o capetent organcostallic
chexist to corry on this effort for us.

It 18 strocgly urged that $10,00C e set nside for this progron for
1960. As pertioned cbove, by 8 full exchenge of reperts, peetings vhere
possidble,and visits to the verious ledberetories, pexizus coordinsction will
be ochievod to insure that our funds ocro spent post effectively.
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CIRAIOS MATDET

Ve have tertioned several tines previoualy our cerexics fellowship
progren which ke proves to be very suwccessful. The progrens have ensbled
us to moirtaln c close casociction vith corcmics producers cad have stine
uleted their intercst due to the theses, biblicgraphies, ord literature
surveys which hrve becs published. In sddition, wo beve stimuletod the
foculties in tho cerexics depertpents of our Lrgortent universities 0
thirk in terms of leo?, £nl we believe thet 4in the long run this will be
 very effective yst relctivaly incxpezsive progron for the results
obtained.

As stoted Yefors, cce feallovship at Rutgers University has stimulated
seven cera-ics producers to develop a high dielectric lesd-becring cerciie
insuletor for electirceics epplicetions. The fect thet this developoent has
becn 80 successiul will undoubtedly stimlcte other resecrch end ina turn
grecter cormrgtion ¢f leal.  We believe thot the progres 1n 1990 will have
squivalent results ani, therefore, its conticuction is L:perutive.

. Cer=rice Pellowstins (LP-12-18-19-20-21-22-23-60) {See Architec-
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FAIN? MARKRY

The increesing ecceptanco of the lotex vehicle paints in industry end
thae potenticl 1osa of cerket ¢f lend campounds in this erce boceuse of their
incampetibility with letex vchicles hrve resulted in a strong recocoesdation
of our lLead Pigents Caxxiltiee 1O initicte a progrma to develop cocpetidble
leed pigrwents for veter-tase vehicls priver pairnts. It 18 believed thet 4o
the lorg term, unless tyis type of work {s corried out, we will lose out o
other pruwr oetericls. Thus this is defeznsive rescarch which 1€ not
iritinted vill pemn o 1098 of werkets to us. The roed of the cutowotive
end epplience industry for cn ective pighsct-water-bass priner hes dbeen
discusscd, end success 1o this progres could result 1o ¢ sizecdble perket.

A further progren vhich has boen discussed proviously 1s the study of
therarl and spoctral ccissive lead cocpounds vhich ney have epplication in
pcints for hest tronsfer Dodios. This 1s o funirnentel resecrch progren and
wvo vill urdoubtedly not see a proctical epplicriion within the irpediste
futurce; howvever, the long-ters possibility is there, enxd we foel the rosecrch
iritizted in the pest should be conmtinucd to enchle us to tokxe edvastege of
this perkat if our resscrch proves successful.

1, Devel-went of & Priser Print Incorprreting lesd Coopounds 4n
Weter-8oluble Venizles. beccuse of tho possitility cf leal cogpounds el
dead pigients loalng out due to the oxp-nsica of whe latex type oxlsices,
1t 18 strocgly urged thet e progei: te initictel Lmodictoly to uaiertoke
a study to find lecd pigoects coxgetible vith these lotex vekicles to
Doet tho Arerds of the cutxotiive end grplicsse inlumrics for water-eculsion,
enti-corrosive princrs. The Pignents Caxuittcs, ©s well es the Leod Chedcsl
udbcxzittoe, S rongly urged thot this progron te initlcted procptly. 1t 18
bolievod thet our position &8 o surrlier of pigents vill suffer dreoaticelly
unless w¢ fird cetericls capatible with these nov symtecs vhich cre stoving
increesing coteplonce. It 18 suggosted thet o sun of $25,000 bo sct aside
for this study to find lead pigrerts coxxpetidle with the nev latex aysteus.
At the present tine o stodle syston s knowe, ephasiring the urgescy for
this rescerch.

2. Bigh Bxtesion lood Copomds (LP-11-60) (See Dlectric and Kleoctronic
Mcrket, pege 11, it 2).
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PUROATETAL RECEARCE

¥e ere recaresziing for a whird verr our funirowctal study of lead-
besq ellzys i binary, terurry ool quiternary systens. Working wvitwh high
parity leed end rppropriste cilcoying elenente, we bhove dlscovercld cev
foets thot neve ccusel us to correct many cf our previous cootentions om
the «fT32ts of clloying eleents 1o leal. We feel that ultiartely this
vill enzio ua t5 desis Zovw lead nlloys, to heve & foar Bettsr unierstends.
izg o 1acA ord ite elicy rysta s, el o turd O stiulate reeecyeh e
oter grocs. ™2 progres bas ecwverod neny guestions provicusly wnanwwerod,
2 the diviiends on this rusersch will e collected 4n tho yoors to cooe.
¥2 highly recxrxead its comtiouction.

$e hope to initiate ir the imediste future fundruectal studies o
the effect of surface characteristics on the pochearicel end chexicel proper-
ties of dend. Ve beliecve thcoe stulies to de carried out ct tho Dniversity
of Feibouyro will give us @ for greater understonding of lecd, 1its dyneaie
as vell £3 stotic bahzvior, so tiit ultinataly we con Lgoove (ts perfornance.
Tre netellurgicz] fellovihip clso to be cwarded to the University of Meldbourne
will be initicted soct, e wo rocorwend the continuction of bBoth these
FrogTes. TR previously oerntisood funicoentel lesd chedcel progrms should
bs reitaveicd herc oe being o part of our over-cll fundamectal rescarch
effort.

xly through fundroeetal rescarch vill we discover new focts 12 pew
crees to lecl us oo o the LTrovacent of aup produst, ecd et the scoe tioe
123 cew rrocs for investig=tion el the devoloynezt of nev industrisl

rotacts.
Tollovirg ere the fundanectel studies recamended for 19601

1. A Stufy of Lesi-Brse Alloys (LP-4-60) The f{zitial study of si=ple
btizery systess Los progtasei G.ite woil and o large coourt of velusble
furdraestal d2ta cre Dovw creiledle. Bocouse of the high @uality of the work
=l the rrovicus recaTwsodstion for coctinuction ot into the tervecry phase
of the pmagren, 1t 15 proposed it the work be contirued et the teruiretion
of the prescnt Trogrea it Moy of 1960, At thst tioe (t will be necesscry %0
TeTow the eantract to cottizue the stuly of ternery, os vell e qustercary
elloys. Thess fiodenestel dcte ere reoeded for the desipgn of rev alloy
systacs $3 vell &8 t0 help axplein prst phetooernr which heve becn otserved
but not pdegustely understond. Warking vith extrexly pure leod ezl alloying
ed2itiars, the Torper dcote heve boen rondered obesolete end on extirely new
urderetralicg of lead alloy sysicsa is nov poesible. It 1s delieved that
for the irmedirts period &8 well o8 1n the future this work vill de of great
wvelue 19 the industry. A coatinuctiosn et a rote of $26,500 {s therefore
recorxecded.

2. Pundroectel Surfere Cheractoristics of lecd (LP-29-60) This fellow-
ship wiich covers ¢ fundmoxntel stuly of the surfecce charceteristics of lesd
3 1t effects chesicnl properties 1s recaxmenlded for cortinouetion in 1960,
Adthough the resoarch vill scturlly pot bo initirted urtil FPetruery of 1960,
the ochool ust Inov early in the fall of 1960 thet the fellowship will be

. cootirmued, and the romies rust thereforo be camuittod ct that tine. Bince

this is funiaoentel resecrch whizh will toke & muober of years to bring to
@<y svocessful conclusior, this vork tertainly ahould be supported for the
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second coodenic yerr ct the sane rete of $4,000,

3. Lerd Metallurgtesl Pellowehip (LP-31-60) Thia fellovehip
fniticlly o5 ;-Oved iG April hes not o8 yet buen iriticted alsbough the
8cope ot subjoct are being conaldered. The progres 1e expected to
begin 4n Podrurry 1960 £t tho bogirning of the Austroling ocalecde
yecr. Binco it vill de a fundmwentel progren vhich will toko e nurber of
yoars to tring to ony successful conciusion, this work certeicly should be
gapportod for the second ocndenic yesr ot & reto of $4,000, It will be
Locessnry to notify the University in the frll of 1960 that wo iatesd to
exterd tho work, cnd for this rocson the funds must de Budgeted clthough
expenditurcs will not begin until 1961,

:. Lerd Orgeric Capomts (LP-18-60) (Bee Charccl Merket, poge 13,
1tea 5).

;. Organolend Chetstry (LP-20-60) (80e Charicc) Market, pege 13,

1ten 6
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1 UNTESIGRATED RECFARCE UMD

Certeinly éuring the coaing yesr there will be progrm suggesticns
; pressntad to us or originctod withic our industry wvhich ve will vant %o
b oct upon without walting for funds to bo budgeted in 1961. Severcl pro-
4 ! £t suggestions vhich ory require fundizg in 1960 are specified in the

3 subcxx:itteo Deoting mimutes. At the tine of the neetings the crees
wvers not sufficiontly definod to ncke o concrete budgot recomendation.
Problen arocs ory clso ariso Quring the yecr on wvhich it is necossary to
oct expoditiously, crd finelly srogrons of interest oty erise in vhich we
can participrte unieor o very odvintagoous orrorgenent 1if we have the
necesscry funds ecveileble.

To cover those evezturlities ard also any contizgencies erising from
our progren, 1t 1s stroegly recazendod that $50,000 be sct cside in en
] undssiguated research fund. This will give us the flexitility to take
odvantege of opportunities crising during the yeor vithout vhich additiomal
work of irterest to our indusiry rxy not be initisted or oy be sericusly
dalnyed.,

In sarction, the progren ve heve prosezted 1s bdosed upon the dosire
for {-provenctt of sxistirg products, expension of the runge of epplication
of existirg products, and dctercincticn of the fundonectzl &rte necessary
to stixilate further nov arecs for resecrch cnd the further developect of
Bev nrd Lproved profucts. The progrti includces short-tern, intormodicte,
1 and lorg-tern resecrch 41a all the irportant oorket crecs vhers ve believe
leod cor conceivodly be utilised.

- o YT
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) “he ressarch prograss reccoandsd for 1960 by the Metallurgieal,
4 Chemical, and Klectrochenical Bubcaacittees are listed bLelown

Metallurgical Ressarch

PROGNAM REOSEDYD BIDOE?
1. 1AB-60 - "pundamontal Investigatioce of 415,000
3 i lead Powder Metallurgy
5 ] 2. LP-26-60 - "Production of Lesd Oosted £0,000
Steel”
tmb—ﬁo-‘am«wmmm' 28,900
1A-5-60 « "Fiber Relnforced Loed® 25,000
5. LR-7-60 = "Load Asbestos Fods for Vidre 10,000
tion Attemustion”
1 6. LA-1560 « "Leal for Souni Attemmtion” 30,000
7. IA31-60 « 1eead Metallurgical PFellowship 4,000
3 at tha University of Mclbourne
8. "Lial ani lead Cxposita Materials for £0,000

Architectural Extcricrs®
9. "Deterninntiocn of Ptysical and Mecharmieal 0,000
Property Data oo Camcn Lesad Solders® —t
0L $172, 500

b o

Cherzionl Rescarch

, L IP-10-60 « "lead Chezicals” 36,000
3 2. LA11-60 - "Bigh B:issico leed Compounds® 4,000
E 2. Coctinuation of Cercaic PFellcovships 24,100
: e IA18-60 - "Leod Organic Compounds” £0,000
S, LA28-60 - “Organclead Cheatstry” 10,000
6. "Iavestigtion of lead Furrvelectric Caspounds™ 3,000
Cerazic Pellowehip
7. "Ceranic Glazes for Light Weight Aggregate 3,000
Builaing Blocks® - Ceranic Pellowship
...... ,‘
8. Undesignated Cerszic Pellowship Fund 3,000

9. "Developmnt of & Primer FPaint Incorporsting 23,000
1eod Compounds and Mater Doluble Vehicles®
TOML 128,100

Flectrochezical Resecroh
1."Fundsnental Surface Charectaristics of leed” %,000

£. "Pundasental Study of the Rlectrochemicel Pe-
havior of Lload in Various Media Including Crelis

Conditions” . 10,000
3. High Gpeed Plating of Leed 10,000
TO™L e on
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UTISIOR. T2 RESPARCH FUID

It s recomenisd that $50,000 be set aside for




