-

R

Sl e et il e . s i o e Bt bt AT st e s
I3 : . . ‘;‘
1 i
F 1

T

st

_—

wadindde.

LEAD INDUSTRIES ASSOCIATION —— == ——

60 ZAST 42np STRELTY
NEW YORX 17, N Y,

- .

Boverder 1y, 19%

10 ALL NDEERS (F THE DIDUSTRY IEVELOPMENT COMOTIER
OF X LEAD IKUEIRIES ASBOCIATION

Gentlensm:

Gt jectives of our resecrch progren sre to Lprove our products vbere
necessary tO ixke theo more coxpetitive, to correct inherert ésfects end
deficioncies, cs vell z3 to davelop nov products for future norket exploi-
tetioc. 8ince thore {8 usurlly o comsidercdlo lzg detvoen ¢ naw davelop-
pent d {ts ultiete conversion intc a profitedlo ond saleble iten, it
fe imperctive thet the (nitizl omhcsis de placed upon existing profucts
and their irprovensct. Whorcver possidle, we should plso ottegpt to
direct our nev roscarch towords rrokets vhich hove the grortost potentisl
uscge. (tviously, we ors interested (3 tonnrge oerkets, rother then in
pound Derksts, since the tocnoge nrrkets will, in the long rn, prove
nost volunble and prafiteble 1o disposing of our excess production of leod,

Vhile Lportent muis of noocy should be devotod towerd those existing
end present prodicts, ve should by no poces neglect the lorg-tern picture,
erd you will rote thot in the pest year wo heve cttecpted to dalance out
our over-all progrea so thot ahort-tern, intormedicte, and long-tern
objoctives cre sot forth, end rcsearch irnitisted in these various creas.

In of2{tion, ve hevo cot reglocted fundrnectel roscerch vhich s of vital
irportesce 1o esterlish cov thinking, nev idoes, nd rew markets wvhich cre
not 1o our prosent ken.

Ir the pcst yeor we heve cchicved severzl notrble successes. OF
these the st {:portemt 1s our proving-in of the Robertsca cortinuous
extrusion procoss for cadle shecthing. This press hes been drought to
carercial fruitios, it hrza produced ccdle- sbeathirg oo e continuous desis
froa ell of the Uportent cllcys. It hes stizlated inteorest in the minds
of those vho proviously rejectod the ilea of lcnd steging o cooeback for
cokle shecthing. This nov developnont should ceorteinly stea the tide of
our sgtlock in this crea, end at the sae ting oncdle us to rectpture sales
vbick we hrd cssmued vere lost for good. In edlition to stimuloting interest
in the United Strtes, interest hos spreod to Eoglerd cnd to tho Continent.
¥ot only should it enchle us to produce cobla aheathing o6 & continuocus
desie, {t c1s0 ecnbles us to produce it in rll of the rvailrdle alloys and
should perkedly cut production costs end Uprove the flexibility of the
cable shocthing process since 1t vill nov enrdle us to use insulating
neterirls other than peper-dasod dicluctric naterizls. These factors are
significent, od should, os I hrve nontioned before, cncble us to oove back
into this nerket with a good doal of confidence.
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While the potenticl mcrkxets are not as grect, ve hrove certainly
stiouloted o greet docl of izterest through our Ccerccic fellowship progren.
Meny ¢f theso fellowanh!ips heve occaxrmplishod a gool dend. %2 hove developed
superior &icloctris iatericls for vorious etricpent electrocic cpplicctions,
the ncst rotetle devaicoent of the progra=. Meany produccers of cerecsie
natericls hove ezntered (nt) reserrch in tkeese prrticular arecs tecouse of
our own fellowsli; progre=.  In adlitios, necy of thoeso fellovehips have
Tesalted ir teozhnieel pepers, biblicgrapties, ond surveys vhich have
encblod us to Lexe further cotitact with the cercaic industry ond to
revitrliie their icterest 13 lend.

Thus, iz 1513, we have ixdae significant technical contributions to
our industry, which vill casist lecd in regrining 1ts foruer position rad
stimulcte irterest in crocs nov 1o lecd.

In succocding peregrephs wo shrll cttecypt to point out the icportant
tonnaga norket gress vhere our resecrch will bo covcentreted 1n 1960. In
discussirg ezch of the rerkets, ve will poitt out the rescarch whiich we
heve prograxed to sncble us to mxdinteln our position or to ccpture
ectirely pev arecs in 1960.
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There cre nery crecs ir the architestural industry wvhere ve feel that
letd ten make significont new contridutions c8 well cs tO regrin former mar-
kets it vhich it beld a significent positiom.

o+

In 195 we iriticted our progrra or vibretion citenurtion with the leod
osbesios A el with other lesd coacposite meteriels. Wo feel thet in the
cocing nocths we shrll heve developed sigrificent 4ats which vill ernatle us
to pudblish ¢ design wngineering moourl to enrtle lecd to te used extensively
- in this erchitecturzl cpplicetion cs vell e£3 in other applicciions related to
{ the architecturr] market. We Lave o good derl of confidence that we shall
echieve success, erd 1f our objectives are reached ocly in pert, largs toconegee
of lead vill b consued. JFor sxarjle, there are two to three =illioce atr
conditiorers instclled each yerr. If only one or two pounds cf leod wvere used
for esch instelletion, 1t is obvious thet thouserds of tons could be used an-
nually 1n thie orea.

In 1959 we fniticted c high spot investigaticn of sound ettentuatiom
besed on the severcl codcrete sugsestiocs which erces froa the Sxidaore,
Ovings & Marrill report, rod in 1950 we plos to Bit thie arec herd ty not oaly
devsloping fundrmectcl dcta on the ocousticcl projerties of lead, but cleo de-
velopitg cocpmants Such o8 partitioes, perels, doorvays, sliding doors, fold-
irg doors coi the like, which would irceorporcte lerd vith building mctericls
10 yield 8ol isolrtizg cocposites. With theso o=d other comporents
properly desipmed, constructed, cnd eveiucted, we should be in o strong
: e position to 1sterest the erchitectur:l =crket it the wide cgplicetion of lead

for sound rtitecuction. We Rove high bopes thet these developmects will be
the principel Gevelopoent of our resecsch progrea ia 1990, czd ove thet will
Yield us lorge touncge merkets. Ve recooxwnd this progroa strongly.

e

In the roofirg fleld, and it relcted erecs, lsed-cocted steel hes for
sery yeors bod o secll but sigmificent perkst. In our investigestion of el-
E ternnts methods of producing lesd-cocted steel, wo plan to prepere pilot som-
ples by plating, vecuun depositios, exd powder clediing to sveluste the tech-
cical cs wvell o3 the economic potenticl of these procceses. Ve feel thet the
work which ves fniticted in 155y, rzd viich ve hope to contirue in 1560, will
yield us the dete end eomyse 1nfeormetios which should stimulste intereet oo
the pert of producers of thie meterirl Lf successful. There are mary other
resecrch projecta vhich ve heve under wry vhose odjectives are to Lmrove the
limiticg properties of lecd, poteily 1ts reirtively poor strength-weight ratio,
and 1ts senaitivity to creep et ectiert ond elevetod teperntures. Our pro-
gren in lecd povder metellurgy 18 en exr=ple of rn atie;t t0 produce e higher
strength lecd with orxizam creep rosistence cepeble of being utilised in thine
: nDer gouges sctisfectorily. This would rllov lighter, more self-supporting
instcllictions, erd theredy increcse our competitive position. This merket
1s caly one of neny for vhich wo recxxend the continuation of ocur powder
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petallurgy prog€ras. Aumgmenting these prograns to develop a greater market
for lead ir architecture, ve are recormanding sprofras to icvestigate the
derelomment and econarics of corposites of lead foll and sheet with paper,
Flasticz, end simiier materials w0 yield s lightweight cozposits having
the patina and corrosion resistance af lead vithout the irhereunt defocts
of hrrogener.s leol sheel, notatly high cost compared to other materials,
excessive welight, azd poor crecp characteristics., Thesc developoents
would be carried out in corjiuncticn with peper snd plastic producers, and
12 {3 believed that througt these cocposites, ve can produce o naterial
pore econcmically competitive with other srchitectursl materials.

In s82iticc, meny of our ceraxic fellovahips are directly cancerned
vith prodacing pev architectural materials, such as leaded cersxic glases
for iightveliett agcrezate building blocks, porcelsins for stesl and
alumicua pertitions snd curtain wells, superior glazes for whiteware bodiss
and other ceranic bodies.

Purthersore, ve hope to ini*iate & progren oo high speed plating of
lead, sgaic directed tovands coetirg steel and other materials vith lesd
8% 8 cocpetitive price 80 that ve can enter several parkets, including the
architectural market wvhich is lizited presently by the high cost of lead-
coated materials produced by prescnt nmethods.

There 15 ©o question that the long-terz future of the architectural
and buildieg cocstiruction indugtry will consusme very large quantities of
lead. Of el! the rvcormended progrems, ss mecticned defore, sound and
vidration stteatuatior are high priority projects. We feel thet it these
fiecidse, in the shortest space of tiae, ve cen develop mearkets czpeble of
consamicg large tocrnages of lezd ir an area vhere lcrs hos fev if xny
cocpetitors. Once the data ere developed, they must be followed by
strotg promotlion to takes edvintage of the resecrch and development accom-
plished.

In the folloving scctions, the projects vhich have been discuseed
above are {temized in rore deteill. You vill also note in nany cases that
these projects apply to other mejor merkcts 1o vhich their value will be
reitereted in the discussioos vhich follow.

1. Lend Asbcatos Puds for Vibretion Attecuation (LP-7-60) This
prog£ran ves (nitialed to deveiop the ensineering 4ztia Locessary for
effoctive proootion of lerd aabestos peis for uss in Bduildirg construce
tion ond mochinery mourts ard to evaluate other lead couposite materials
vhich cay have greater vidretion attenusting properties. This progrea
bas arouncd & great decal of ictercst (o this country s well es abrosd.
Ve have obtained the cooperation of other organitations in England and
Prance, end {t is believod that the cobined effort will enable us to
develop successful designs.

While it is contemplatod that the present coatract will provide
us vith s great deal of unginecering date, it is delieved 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 caposite

peds, an additiocal sun ¢f $10,000 is reccerenied as & contingency fund
for this progres in 1960,

2. Lerl for Bound Attenuation (LP-16-60) Interest in lesd for
sound stteouniils 18 groving €t o greet rete. Cooperation with manufactur-
ers sich as Cordo Chemicnl (with thetr COU2TIFAB meterial) es veil as with
orgenizetions abroad, end the incressingly vide range of epplicetion of this
type of matericl for sound and vidretion attesuatica io a1l types of crchitec-
turel structures, lesd us to believe that durirg the coxing year vo should
expend our resecrch irto the desig:, fedricatics, and test of typical
structures ad corponents for buildings of all types. Por exmTple, in the
Bolt Beranck ead Eovmern study coverod under Project LP-16-59, they suggested
Daerous 1tems such as acoustic curtains, scoustic panels, acoustic doors,
acoustic wrilpeper, ceiling tiles, and the liko. The study proposed for
1960 would include the fatricaticn of typical structures end appropriste
testing of the acoustic efficiency of these matericls. It will require
close coordinpticn betwoen suppliers of architectural products such a8
wallpaper, ccilirg tiles, etc,, to incorporrte leal in thess products and
iz turn have the cacpositcs cvaluatod for ocousticel performance. This is
rether expensive rescarch, end it hes boen recarmendod that s sux of
$30,000 be set mside to febricate cod test the appropriste structures
Jroduced.  Wherever possible, cooperating manufosturers will be included to
permit us to obtain meximum results froa the dollass we have cvaileble for
this research.

3. Productior of lend-Cocted Steel (LP-26-60) It is recommended thet
tho work oo the coating of steels by vacum metcllining, ploting, ete., be
contimied during the coming yenr, end thet the funds evallatle fOT prepere~
tioc of srrples, evelucstion, and testizg be incrensed to 470,000, Becsuse
of the relctively lerge potenticl narket for cootoiners and for architectural
applicetions, cocticustion 18 recamended. The initiel reeults in the study
of vecwun metallizztion of lesd sppear promising. Coetings heve ranged in
thickress from very thin to rether heavy and zppear to heve satisfactory
adhesion. Many organiantions heve been eprroachud concerning electro-
deposition of lesd oo steel and {t 18 expected thrt work will socc begin ia
this arec.

Becouse of the likelihood of success end the need for estoblishing
Pllct s of the ootericd, either by vocuun netallizing or electroplating,
adequste suw of money must be provided to put the pilot lines into opere~
tion and to produce the pecesscry smples to develop 2conocic as vell as
ecgineering fensibility. Bocruse of the excellent arrangements vith the
Amcricen Cean Corpeny, & portion of the evaluation progrea will be done for
us &t nO charge and at the same tine provide us vith & criticel evalustion
by & lerge potentinl customer.

b, Bigh 9pocd Plating of Lend - There are many areas vhere high
spped plating of lead would be of grest importance; for certain shielding
eprlications, for the cocting of netallic substrates such cs the develop-
went of an effoctive lood-cocted steel for renctors and reloted applications,
and the architectural market. It $s believed that o fundnncntel study of
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lead electrodepoeition should be carrisd out to develop pev and irxproved
techniques for schieving extremely high depesition rrtes vhich wvould make
tho productiocn of lead-cocted steel econctically campetitive 10 present
dry tin pisting. A progre= of this neture could be carrisd out at 8
uciversity by a post-doctorcte fellow cr research essistant under faculty
supervision., It 1s recamended thet $19,000 be allocated to this study.

S. lerd end Lend Composite Msteriels for Architectural Exteriors
Certelniy lecd Los DOt kept up with the grovih of o building industry.
The Skidiore, Ovings b Merrill report indicated that our positicn in the
vuildirg trades hrs folien merkedly. On the other hend, there are mony
erecs vhers leal certrinly cen perform 4in o superior nanner for vapor
ahields, flnahing, rocfing matericls, end the like. The relatively high
cost of leod, s cocpered to other corpetitive ncteriels, hoas mitigated
sgningt its use. Wo believe, hovever, thot & study of coxposite paterial
such a8 ¢ loed fcil becked by waterproof peper or plastic, or metallde
co=posites cen cffer us & bev line cf products wvhich could be coxpetitive,
The resecrch contapleted propuses tho fodbricntion of these cacposite
metericls end their smbscguent evclustion in structures. The Donles
required wvould permit & study of the potenticl epplicections, o study of
the cocposite mxterinls, the frirication end field evalustion of typical
scles., Bocsuse cf the econoccic potexnticl of this norket it 4s felt
that the expeaditure ©f $20,000 {8 well Justificd for this resexrch effort.

6. Pd-—erte) Investigstior cf lead Fowder Metcllurgy (LP-3-60)
This progras wvos iciticted to develop tne NMuwroxctel Knowiedge necessary
o produce dispersion strecgthened leald cllcys bty the powder retellurgy
process. Ry this nethod 1t 4s delieved possidtle to produce clloys heving
i=proved mechanical properties cnd resietance to creep. Kev alloy systems
are poesitle Rorough powder Detelilurpy which can be produced in no other
pacner. Although little progress hes been pade on the contract to date
bocuse ladoretory assistecce wos not gvedleble until recently, it ds
believed to be of sufficient Liportzance that we vwill went t0 continue the
resezrch effort for cnother yetr ct ¢ rete cf 415,000,

T. Cerzmte Pellowship Preeren - (LP-12-18-19-20-21-22-23-60) It 1s
stroogly recuxxnded thnt the Cereoics Fellowvehip Progroa be eoxtinued on
the scoe desis s in 1359. Basicelly the sede type ¢f sudjects should de
stdicd vith the possitle oddition of such tcpics o8 the investigstion
of lecd ferroelectric cuxcpoamds, cerc=ic gleses for lightwelight cggregate
bullding blocks, and poesibly ¢ continuing reviev of thermoelsctric type
materials.

1o the pest yenr wve have ochioved & good deal of success through
the cerexics progren. Runarcus pepers hove been issusd, didliographies
have been onde evoilable obd interest in the cersiiic industry has been
greotly stisulated. It has becn recorxndod that the fellowvship progran
be expanded to a total of $33,000 end be l.cated in the nexian muder of
schools ca topics related to the use of lead in ccracics, glasses, glases,
and ccracic type neterials.
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The trensportation industry s ¢ surprisingly large consuner of lead
in beerirgs,allcys, aclders, ord batteries. PFor this recsan, wve oconsider
this merke? of mojcr Lportance te ua, end rany of our reserach end dovelop-
oDont projects rre cined at increcsing its utllisatica.

One cf the projects initisted in 195 wrs the study of fidar- reinforced
lenl. Theso meterizls heve large potential gprlicatict. PRy providirg a
structurel metrane for lend, a self-surportirg, high etremth, crecp.resis-
tont petericl is ochieved. We have boen surpriscd by the response of
betring manufecturers who consider these rrmterinly es potenticlly Loportent
for boarirg epplicetions. We should pot negliest this developont in light
of this intcrest for bearings end other possidle spplicetiomns, snd therefore
rocarpend conticuation of this progres in 1960.

Leald cs & sound attenuating neterinl has pleyed a very Lportant pert
12 the trassportaticn industry, nd {t is believed 1t will plry rn increes-
ing rcle 1o the futwe. As you cll kv, thy Dougles IC-8 has utilized o
leni-i=pregated plestic oeteriol (CUTTIFAB) for sound ettesustion in the
fuselage, end cther circraft penufactuers are elsc users of this raterial.
Bocouse cf increasitg ajhesis cn sownd sttemuation, it 413 believod thnt
the wvork undertexes for the architecturcl nerket vill certeirnly ploy en
i—portamt part in the transportaticn Ltdustry os well, ¥We bhave mot yet
sttezpted to sell the sound 1sclrtizg quzlities cf leed €0 the cutanotive
industry; howvever, we certelnly will go cfter tuis crea coce we hove
developod the pecessary data.

8clder 1s videly uscd 1o the transpertstics industry for uesy spplice~
tions, ed ve cre finding increesing ncod for further dete on lecd sollers.
Despite the fact thst sclders have boen in existense for neny, Loy yeers,
the deta on frtigue end creep cre locking., Tc orintedn our sollder narket
as vell es to expend it further, it 1s nocesscry thct these date de
developed.

Betteries are e ioportent consuwser ¢f lecd (n presert doy sutoochiles,
el rey well becape 8 nore Lportent ococe since the potemtinl o the elec-
tric cutocebile 18 egein increcsing. It 4s propesed in 1560 thrt r project
be {nitictcd cn the fundroectel behevicr of lead as on de a8 wvell ra 0
cethode {n the exviromment cf leed storcge batterics. These intinately
correrncd with the brtiery industry feel that this fundeertal study would
be an Leportant centributicn to the kxcovledgr of leod in this area end help
irprove the efficiency of batterics, Our interest in this progras will
serve to neintain the interest of battery producers 4o the load cell as
well as provide irportant pew data.

In 1960, therefore, ve oare recarending four important prograns
devoted tc the trassportation industry vhich wo fecl cen nDake o significmt
cootridution and help us nrintein cs well es expend our position in this
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: 1. Pider Reinforced Lect - (LP-5-60) In the past yoer very interest-
ing properiies hrve becn foveloped expleying dboth dronie es well as steel

Dots to glve self-wupporting, high strength, crecp.resistent properties

to an essantielly lerd product. This project hes stimulated a good deal

of interest relative to the wenufacture of sclf-suypertirg leod ponels, dew
bearing type :xterisls, end shiclding structures. Becsuse of tho results
to dat:, {t hes been recormonded thot this work be cactismed in the 1960
pericd ct a rete of $25,000 per year.

i 2, Leod for Sound Attosuation (LP-16-60) (Bee Architecturnl Market ,
poge 5, itez= ).

3. Deterciraticn of Proysicel and Mochrnicel Propertics Deta on lead
Sclders. Becouse of the advrnce of industricl technsiogy in electroaics,
ccoteiners, end structurcl applicctions cf cll typos, nore cnd rore dats are
required to permit rdequote ussge of sclders. The ASTY Corittee cn Solders,
the Lend Industrics Associcticn Sclder Corittec and other relnted crgenise~
ticns cll egrec thrt we oro lecking in piysical property nd creep and
3 fetigue dote et low, room, ed elevited teopersturcs. A cicinmm sun of
3 $20,000 bes beca recoended to encble thess dnta to be developed. Where
pcesidle, grprersicte govermmont ogencies vill be ccatected t¢ obvtein poaximm
cooperation in this querter. It has been stoted that unless this work is
4 cerried out, the crrket for scldcrs will continue to decline in favor of other
X matericls. Therefore, to retedn cs vell cs to cxpend the presext solder
e nerket, it 18 Loperctive thzt these dnts be derelrped. Sclier producers
end those vho arc well versed in the field stete thet continuing requests
fcr dote connct be cnsvered with the present inforxtion.

b, Pomiroemscl Stuldy of tre Plectrochenicel Behavisr of lead 40
Verious Mxdiz, I-zlciirg Cyclie Conditions « There hove been no coorcinated
furdrnentel studies corried out lesding to a full wderstending of the
electrocheienl behrvicr cf lead, principally in the electric storege
bettery, end therefcre an investig-tion of this behrvicr wwuld de o mojor
contridbution to meufocturers of clectric storoge betteries axd would give
2 betier understending ¢f the electrochexistry cf lend. A fundspentel study
poesidly cerried cut 4in a university by ¢ post-doctorcte fellow or research
casistent under the supervision of © fesulty peober 0 investigote the
electrochedstry cf lead is recomended. Such oo investigation would be e
very vital coctribution to the knowledge of the behevizr of lexd &= power
cells, ol osccordingly o sun of $10,001is recamended 10 pursue this work.
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As we arao cll ewvore, leod-coctod steel hrs deen losing out to tine
coctad steel fur trry coatainer cpplicetions. The munufcctururs of cope
teiners hrve adviscd us whot locd would rogiin on iopurtent plrce in this
industry 4f ¢ pere-froe, controlled thickness, lsad-coctel steel were
ecoconicrlly evadledlic. The irhervnt supericr corrcsion resistance of
lead 1o desirod it the oconcnics prevent its utilisction in thie highly

: eaxpetitive inlustry. For exaple, 0 oDo=grllcan can costs oo to two

; cents rore 1f lend-coated stoql instead of tin plate is uecd. It 4s,

H therefore, Lportant to develup Lproved cocting processes for cledding
stocl with lcad 4f ve oro to nove {pt0 large potcrtiel parkcts, Ve

b initieted work in 1959 to evelurts lced-cocting processcs tnd recorwnd
] 1te contipustica in 1960, Presont electroplsting tochniques, vooun

3 octalMection, o8 wvell as eludiing by powder metellurgy, cru in the procees
of evoluction or conterpleted. In edditionm, the fundarxmtel study for
develcprart of high spevd clectropliting proccsscs tlLzt would be sirdlor
to and capetitive vith the coutinous clectrepleting lines for tin i
recarendod. All cf these crecs, wo delieve, should de pressed in order
thrt we can resein ocur former positics in this ncrket,

1. Producticn of lecA-Cootod Bteels (1LP-26-60) {Bee Architectural
Mexkot, pege 5, iteg 3.

~2. Righ Spood Pletirg of Lo-4  (See Architecturcl Merket, pege S,
iten .
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WX FACTURING EJTIPMENT AXD BAXD TOOLS

Our fiber-reinforced lecd progros con pleoy on important pert 4o
producing nev becring noterinls for all typos of hood tcols and heavy
productiocn equipncut, A therefcre hove oo Lrgxct on this porket os well
os others. Furtherxre, our powier petellurgy progrea hos the copebility
of producing nev berring oetericls, olsc bty possitle cocdinction of
phesca incczpotible by comventionil processes, Agnin in equijoent of oll
types, ecldering 18 oo Lpertent Jeining process. Eowvever, s covered
before, wvo cre lucking in dote on fotigue aod creep wviich fs minideing
the uscge of oolder end causing mezufocturers of eQuipoent to twrs to other

Joining bethods.

Vibrotion isolction 18 bdecceing Lzprrtent in procisico equipneut,
napufocturing oocthods and equipnent instcllction. Our werk on vibretion
ettentucticn abculd certoinly ploy cn irporicnt part in this porket and
encble us to sell toancge quentitics of leod.

Thus, in this market, we rre recxpenling four progro® vhich hove
Alrect cppliceticn to axpcndirg the uses of lead.

1. Fiber-Reinforced Lecd - (LP9-60) (See Trcosportction Markst, poge
8, iten 1),

2. Pmdroentrl Investigstice of Lend Powder Metellurpy (1P-8-£0)
(Bee Archivecturd Werket, poge G, it G).

3. Dectercinntisn of Physicel ond Mcchenicel Property Dota on Lead
Bolders (Bee Tracspertoticn Merxet, poge O, dta 3).

M. Lerd Asdestos Prds for Vibreotion Attosustion (LP-7-60) (Bee
Architecturcl Market, pegs 8, iten 1),

e bttt ah ik T W 0 20 2 b ol ML . L A

T i e e e e T R I e T T O W Ao b e s

e B asin

Madidhibh. e



TG NI N

-y "

—

e

i ..

v i R M e TN & s S D N R At e W T

LIA17170

Bk e L A A AL S A . Ko s ML e M N D A TY

edae

FIPCTRICAL AXD EEICTRCXICS MARXZET

Beverrl progrons reccrecield for 1660 will serve to increcse ths
conswpticn of lend in the clectricsl rod clectronic market. As coversd
befere, cur cerrmuic fellowship progrrn ylelied e sigificent land-becring
Clelectric rvterirdl with perfor.rnce for supericr to ernything produced
herctofore, ril this hos stitxuleted resocreh oo the part ¢f seven cermiics
nonufacturers in the dlelectric ficil, Our cereziics pregra: clso includces
voerk ¢f le~d ferrasrgetic nctericls of icterest o the electronics industry,
end in the 1960 progrz: o study cf le-d ferrcelectrics is conteginted os
wvell es 8 roviev cf lec! therncelectric naterirls., O fundeoentel investi-
goticn of the thermrl end spectrel enlssicn chrracteristics cf lecd cxpounds
nry provide petenticl unrkets for lesd in speciel eloctricnl rpplicecticn to
acrve cs light el therrrl exission sources ca vell cs high hect trenafer
nedie frou elsctrenie caxyponents.

Our rosesrch o the electrocheucrnl behcvicr cf lend certainly is
irpertret to tais norket fron the strrdpoint of lead drttery powr pockages.
Walle we preposo oo new work 4n cechleo sherthitg, cur previous progren in
this rrec hos certrinly cohideveld sipuificont results, rnd rgoin pcints up
the Lportroce cf lecd {n this crer. The reccinentosd stlder progren will
serve thie mrrket clso, incrensing the reccssity for detertdicing the
pyeical el :x:c.,a._icr.l dote o cur scléers., Eloctronic genr &s cperciing
et higher rod higher teperrtures cad cften uxics stringent vibretiom
corditizns, ol 1f we rre tc retoin scloer o8 ¢ Joining nrtericl, these
dota st be develeped to insure thot cther Joining oethoads ere not utilized
13 thetr plrec. With nolern enginecring rejuircaents pushing crterinls to
the rexirar: ©f thelr ccpotilities, it i3 Lipcrstive thet we provile the
recessary drta ¢n the copatilities of cur products. Urless these dcta ere
previded, the designer vill not glve cur produstts the vorronted considern~
ticn rad we will lcse out to corpetitive mnterials.

Prcgrras relevect to this rorket cre listed dalow:

1. Cercics Pellovehing (LP-12-18-13-20-21-22-23-60) (8See Architec-
turel Mirkets, pxge ©, ites 7).

2. Eigh Exssion Lend Comcunds (LP-11-60) This resesrch has dedldt
vith the efficlency cf leal ccpounis for thercel end spectrcl exission.

Tnis 12 & funlinontel study which ey bheve niny procticel opplications
in hoct trorsfer caponents as wvell rs in light exitting sources.

lend telluride, selenide, cxide and sulfide ore beirg evoluated in
relation to their eissiocn choracteristics over @ brord thercel cod s
rodicticn dard., It {s recomended that tlids Progro be receved $n 1960 ot
a cost of “’m.

3. Pundrmentel 8tuly cf the Eloctrocheierl Behavior of Lend 4n
Verfcus Medie, lncluding Cyeilc Conlitisns (Sce Trenmsporation Merket, poge
8, 1ty 4],

k. Deterinntion of Piveicrl and Mechsanicsl Proserty Dete on Lo
8olders (Sve Ircmsportction Kerket, page B, itea 3).

CRTPEIRY
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CEEMICAL WARKE?Y

This porket ccrteinly bolds o high potenticl for lead., Our projects
cre devoted to the developuent not only of nev chezical products But also
the equipnezt necesscry for this industry. Our prograns oo lead-ococted
steel s woll o8 on high specd pletirg cre also directed tovords producing
load-clad reacter equipnent to oeintain lesd in this arec end nininite its
replocencnt by plostics cnd other netels. While we hove bot set sside a
speciel progres: for relicticn shieldirg, certcirly it becrs a close
resccblonce tec the neels of the che:czl industry for oore scoxmicel nethods
cf utiliring lead 15 processing oguipocst. Our investig=tilon of fiber
petellurgy is cleo & direct attegt to produce 8 self-supporting lecd product
wtich will correct presect Creep daficlencies £nd ot the szoo tine provide
sufficient strezgth 8o that {t cen be ¢ structural peder ¢s well as o

corrosion.resistont lining.

The nejor perticn of our progren in this narket aree is devoted to the
develoroent ¢f lend chexicals. Wo hrvo three progrens ot present - two of
e furdmierttal rature, ol ome of @ very applied neture. Our over-all odjeo-
tive i3 to teke existirg lecl chedccls or lezd cha:icels devaloped fron our
fundanentel progre rod deterzine their spplicetility to potertial rerkets
such cs paint ficiahas, iomecticides, Nungicides, chexical internediates,
acd polywers, We fecl that thi. 1s en extreaely Lopertest erea which nay
ensble us to ulitinctely develop protucts vhich 4in toto will be equivalent
to ar surpess the lesd tetrasthyl prrket. It is quite wilikely thaot we
sl £in4 a single lecd chesdicsl which vill hrve o Lerket potential equivalent
L0 iend tetracthyl, But the previousaly ucoxplored poseibilities that exist
for lcad cheomicals poy ensble us to evolve markets equivalect to it in toto.

The prograns hevirg direct impect on this large poterticl perkst are
revieved below:

1. Production of Lend-Cieted Steel (LP-26-60) (See Architectural
Karket, pege 5, iten 3).

2, Righ Speed Pleting of Lend (See Architecturcl Martet, page 5, iten b).
'ss. Piver-Reirnforced Lead (LP-5-60) (See Trunsportetion Market, pege 8,

iten 1

4. Leea Chenderls (LRO-60) The presect progren carried oo by Artbur
D. Little, which coasists of an a;plied o3 well oo ¢ fundanental approach,
bas boen of comsidereble value. JIn the letter oonths of the research «ffart,
sphnsis has been pleced upon practicsl applicction of existing lead checicals.
The cocperction of the Ethyl Corporaticn and the Ketioucl leod Cocpeny hes
ercblod the controctor to cascortalrn those leed chenicals vhich are readily
cvailedie at & rocscnrdle price. In turn, these products ere deing evoluated
&8 insecticies, furgicides, for printing roproduction systens, chenical
internediates, &4 the like. Beceuso of the brood experience and background
of Arthur D, Littls, 1t fs strorgly rocammndesd that the progran be contimued

L e el ety
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: vith ephasis szoin on the epplied cpproach and upot the utilizstion of

} existing cr realily evelledle leeld chesicals., It is balieved that the
cooperction of Nation~l Lead and the Xttyl Corporetien will grectly essist

tho contrestor 1n cerrying out this eveluetics stuly. A &3 of $36,000

vill bs noede! to ccntinue the project in 1960.

PIPP SR P

S. le-2 Orgunic Cormounts (LP-18-60) This resecrch effort vith T.X,0,
will be irnttieicd cn cr ebout the first of Novecber. Initiclly o reviow of
tho litercture will be nrde, supported of course by cll the documsts and
icforneticn =ada evelledble by our ecrlicer werk ed by our coctributing
coproies.  Thia vill certainly speed up the develojuent of bdackground
1 irforzatioce on this research and encrle Dr, ver der Kerk to start oo the
sctucl experinentel work et @ much ecrlier dcte. As was originally
corcelved, trhis will be & fundencntel study to tie in closely with the
Arttur D. Little work exd the othor vork proposel for the Qurrternaster
4 Research ond Ergiveerirg Cxxrand. As 15 cll ccses vhere we heve relatod
resecrch, there is o full exchenge ¢f rcsearch roports of the verious
contrestors, literciure stuldes, enl other suggesticos vhich cooe froo
sources vithin end without cur irniustry. Io this wry duplicetion of
effort 1s micizirel, stizzletion of 1ders 1 xxiziged, 4 our research
dollars do not pay for Quplicate effort. Since it ves reclised thet this
work would comtinue for sce tinge, it is strongly urged thot funds be provided
for reneval in the fell ef 1960, enl thant the sun of oooey be increased O
$20,000 es recoxxcnied by Dr. von éer Kork io hts iziticl discussicns.

6. Orgrmoclert Chectetry (LP-20-6C) This pregren is to be o fundnnental
study to inciulce porscs Aifferent froc those ccoterploted by Dr. van dor Kerk
end Arthur D, Licsle. Tho vnlue ©f thia rosenrch ot the Quarterncster end
Iogincering Camerd i3 thet it would inclule werkers not paid for out of
Lecd Itdugirics Assoclotion funds dbut out Of governoert funds. In odlditionm,
ve have the possidility of copowrd cvaluction iz the Quarteromster
Ledoratories ot Xotick, Mcessachusetts.

Dr. Ecsselstron, heod of the group at Ketick, is nokirg arrangenents
with severcl Gormes undversities to cbicin a capetent organcostallic
chexist to cexrry on this effort for us.

It 18 strocgly uried that $15,00C be set oside for this progron for
1960. As pertioncd cbove, by 8 full exchenge of repcrts, peetings vhere
possidble,and visits to the verious lederetories, nexizam coordinctiocn will
be ochievod to insure that owr funds are spent post effectively.

s dono o A - A ook Sy A P P e T T v it g

-



B e L

e

o

LIAY7172

-1k

CIRAIOS MARYET

Ve have nectioned severnl tines previously our cerexics fellowship
progren which hra proves to be very successful. The progrens have ensbled
us to moirtalin c close casociction vith cercmics producers cad have stine
ulnted trheir intercst due to the theses, bibliographies, ord literature
surveys which hrve becs published. In nldition, wo beve stimuletod the
faculties in the cereics depertpents of our Ltgportent universities to
thirk in terns of leo?, £ni we delieve thaot in the long run this will de
o very effective yst relctivaly incxpezsive progroa for the results
obtained.

As stoted Yefors, cne fellovship at Rutgers University has stimulated
seven ceratics producers to develop a high dielectric lead-becring ceramie
ineldetor for electrorics epplicetiocs. The fect thet this Aovelopoent has
becn 80 successful will undoubtedly stimmlcte other resecrch end in turn
grecter cozmrgticn cf leal. We belleve thot tho progres 1n 1960 will have
squivalent results eni, therefore, its conticurtion is i:pervtive.

. Cer=ics Pellowstins (LP-12-15-19-20-21-22-23-60) (See Architec-

B I R A
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FAINT MARKRY

The incrensing ecceptanco of the lotex vehicle paints in {ndustry and
tha potenticl loss of cerket of lecd capounis in this erce boceuse of their
incorpetibility with leotex vchicles heve resulted in a strong recacoecdation
of our lond Pigents Caxuities 10 initicte a progrna to develop cocoetible
lecd pigrwnts for veter-tase vehicls priver paints. It 48 believed thet 4n
the lurg term, unless tyis type of work {s corried out, we will lose out o
other pruwer oetericls. Thus this is defensive rescarch which 1f not
iritinted vill penn o 1098 ©of uerkets to us. Thc reed of the cutowotive
end epplience industry for ca active pignent-water-bass priver hes beem
discusscd, end success 1o this progren could result in ¢ sizeadble oerket.

A further progran vhich has boen discussed proviously 1s the stuldy of
therarl and spuctral ccissive lead coopounds viich ney have eppliestion in
paints for hent tronsfer Dodios. This 1s o funirnentel resecrch progren and
wvo vill urdoubtedly nct see & proctical applicriion vithin the irpediste
futurc, however, the long-tera possibility is there, end we foel the rosecrch
iritizted 1n the pest should be continucd to enchle us to toakxe edvastage of
this perket if our resscrch proves successful.

1, Devel-rrwent of a Priner Print Incorporeting lend Coopounds dn
Weter-Soluble Veni-les. beccuse ©f tho possitility cf leal cogpouzds eod
lead pigents loaing out due to the oxp-nsica cf the latex type oculsices,
1t 19 strocgly urged thet e progron to {nitieted fxodictely to uniertoke
a study to find lecd pignerts caxgotible vith these lotex vekicles to
Doet tho dcxerds ©f the cutxoiive end gppliccce inlumrics for water-eculsion,
enti-corrosive rrincrs. The Pigxernts dttes, ©8 vell es the Leod Chedeel
ubcorzxittoe, SLrongly urgel thot this progren te initlcted procptly. It 18
bolievod thet ouir position es a surplier of pigents vill suffer droaticelly
unless w¢ fird cetericls caxpetible with these nov sywrtens vhich cre stoving
increesirg coteptonce. It 1s suggosted thrt o sus cf $25,000 bo sct eside
£or this study to find lead pigoerts cxpetible with the nev latex systaus.
At the present tine ro steble syston (s knowve, ecphasizing the urgsscy for
this rescerch.

2. High P=tssion lood Corpounds (LP-11-60) (See Klectric and Xlectronic
Morket, pege 11, it 2.
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PURDAYTSNTAL RECEARCK

Yo ere recareniing for a wird yerr our funirimctal study of leod-
besa ellcys in tinary, terurry o) quoternary systens. Working with high
parity leed rnd pppropriste cilcoying elenente, we hove discovercd rew
foets thot heve couseld us to corroct many cf our previous coStextions oo
the «fT32ts of clloying elenents 1o leal. We feel that ultiactely this
will enz2io ue to desis c—ov leat nllovs, to hove © far Botisr unierstende
izg cf iscd ord 1te ellcy rysta s, el 1o turd O stizmulsts resccyeh e
other erecs. T2 progrea bas envverod neny gucstions proviousl)y unatywerod,
at the Civifends on this rusers<h will e collected in tho yoors to Ccooe.
V2 highly recxrxead its ¢ontioucticx.

$e hope to i{rnitiate ir the Lrredicte future fundenestal studies on
the effoct of saurface characteristics oo the nochronicel end chexical proper-
ties of land. Ve belicve tricee stulles to be carried out ct tho University
of Reibouyro will give us 6 for greater understooding of leed, 1ts dynmeaie
as vell £3 stntic bahovior, 8o thit ultioxctaly we con Lgoove {ts perfornance.
e uetellurgicsl fellowallpy ciso to be cwarded to thae University of Melbourne
will be initicted soct, e v rocorw=d the continuction of both these
rogTes. TR previously oontioscod funiroentrl lead checicel progrms should
bs reitevatcd here o8 being o part of our over-cll fundooectal rescarch
«ffort.

xly through fundroeetal rescarch vwill we discover new focts 4D pew
crees to lecd us oo W the Lgrovaernt of aup produst, ard ot the scoe tioe
7423 cew rrecs for investigstica onl the devolopnent of pev industriel

xotacts.
Tollovirg ere the fundanectel studies recammended for 1960:

1. A Stify of Lesi-Brse Allnys (LP-4-60) The fzitial study of si=ple
bizery systeos Los progreisel Guite woil ard o large cooutt of velusble
furdroertel dzta cre Sow cvelledle. Bocouse of the high quality of the work
=d the rrovious recaxmendstion for coctinustion ot into the terncry phase
of the Fmogren, it 18 proposed tint the work be contirued et the teruiretion
of the prescnt progrea it Moy of 1560, At thot tioe {t vill de necesscry ¢
rezow e eontratt to cottizue the stly of ternery, os wvell &8 Qqustercery
elloys. Dhees fioxdiroestel dztn ere rocded for the fesign of rev alloy
systecs &5 vell c8 tO help axplein pest phencoernr which hrve becn otserved
bt Dot plequately understond. VWarking vith extrexcly pure lead ezd alloying
edditiaes, e forder dote have bocn rondered obeolete end on extirely new
wheretroliicg of leead slloy syeicsa is rov poesidble. It 15 delieved that
for the iorwdiets pariod cs well 88 1n the future this work vill de of great
welue t5 the industry. A continustion et o rate of $26,500 s thersfore
recoxesded.

2. Pundrnentel Surfece Cherncteristics of lecd (LP-29-60) This fellow-
ship which covers ¢ fundmoxntel 8tuly ©f the surfcce charecteristics of lesd
s 1t affects chesice)l projeriies 38 rocarecied for continuetion in 1960.
Although the resoarth vill scturily pot be initirted urtil Fetruery of 1960,
the echaol must know early 12 the fall of 1960 thet the fellowship vill de
contirmed, and the romies rmst thereforo de comuittod ¢t that ting. B8ince
this i3 funianentel resecrch whizh will toke a muber of years to bring to
<y suocessful conclusior, this vork tertainly ahould be supported for the
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socond condecic yerr ct the sane rete of $4,000,

3. Le~d Metallurptesd Pellowehip (LP-31-60) This fellovehip
initiclly o ;7Oved ih A;ril hes not s yet buea 1riticted slsbough the
2cope ol sudjoct are being coenallerol. The progres 1e expected to
begin 40 Podbrurry 1960 £t tho boglrning of the Austrolisn ocalerde
yecr. Binco it will Be a fundmentel progren which will tako o nurber of
yoars o tring to ony successful cooclusion, this work certeicly should be
s:ppartod for the seccnd acndenic yeer ot & reto of $4,000, It will be
rocossery to notify the University in the frll of 1960 that wo iatond to
extend tho work, and for this rocson the funds must be Budgeted elthough
expenditurcs vill not degin until 1961,

:. Lerd Orgeric Coapomds (LP-18-60) (Bee Chadeal Merkot, poge 13,
iten §).

Orgrnolecd Chetstry (LP-20-60) (Bee Chomdccl Market, poge 13,

1ten 6;.
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UXCESIGRATED RESPZAKCH UMD

Certetnly Quring the coxing year there vwill be progrm suggestions
pressntad to us or originctod withic our industry vhich ve will vant to
6ct upoh without walting for funds to bo budgeted in 1961. Severrl yro-
gren suggestions which oy roguire funding in 1950 are specified in the
subcxxitieo ooting cimuites. At the tine of the neetings the crees
wvere not sufficiently definod t0 ncke o concrete dudgot recomendation.
Problen arocs ory clso arisc Quring the yecr on which it $s necossary to
oct expoditiocusly, cnd finelly progrons of interest ey erise in vhiich we
con participcte under ¢ very edventagoous orrorgenent if we have the
necesscry funds cveileble.

To cover those evecturlities acd alsd any contirgenciss arising from
our progrea, it is stroogly recaxxendod that $50,000 bo sot esids in en
undssiguated resoarch fund. This will gpive us the flexitility to toke
odvantege of opportunities crising during the yecr without which additiconl
work of irterest to our indusiry rxy not be initicted or ooy de sericusly
dalnyed.

In surxticn, the progren ve hove prosented 1s bosed upon the dosire
for i—proveoctt of existirg products, expansion of the rongs of eyplication
of existing products, ond dctercinstion of the fundaonectel drte necessary
to stixlate further nov arecs for resecrch cnd the further developoest of
vev nrd Loproved protucts. The progrsi includes short-tern, interncdiote,
and lorg-tern resecrch in all the Lrportant oorket crecs vhers ve bdelieve
lead con conceivodly be utilisged.

Schreda P, Redtke
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he ressarch programs reccamandsd for 1960 by the Metallurgieal,
Chemical, and Klectrochenical Subcamitiees are listed below:

Metallurgical Ressarch

PROGNM REOOVIOYD BIGE?

1. 1A-B-€0 - "pundazontal lovestigatice of 415,000
lead Powder Metallurgy

2. LP26-60 - "Production of Lesd Oceted £0,000
5277 30y

E:mh-eo-'amcfwnmmm' 28,900
1LA-5-€0 » "Fiber Relnforced Load® 25,000

S. LR-7-60 = "Lead Asbestos Feds for Vidre 10,000
tion Attemustion”

6. 121560 - "Leal for Sound Attenuatice” 30,000

7. IR31-60 - lead Metalliurgical Fellowship 4,000
at tha Urniversity of Mclbourne

8. "Lial ani lead Cxposite Materials for £0,000
Architectural Extcricrs”

9. "Deternination of Prysical and Mecharxiocal m,ooo
Property Data on Camon Lsal Solders”

TOTAL $172,500

Cherzionl Rescarch

1. IR10-60 « "lead Chemicals" 36,000
2. IAN-60 - "Bigh B:issiocn leed Compounds® 5,000
2. Coztinuaticn of Cercaic Pellowshipe 24,200

. IA1B-60 - "leod Orgunic Compounds” 20,000
S. 1A23-60 - “0Organolead Chentistry” 10,000

6. "Iovestigaticn of lead Purrcelectric Capounds™ 3,000
Cerazic Pullowehip

7. “Ceramic Glazes for Light Weight Aggregate 3,000
BPuilding Blocks® - Ceranic Pellowship
8. Undesignated Cerszic Pellowsbip Pund 3,000

9. "Develogrent of & Primcr Faint Incorporsting 25,000
1eod Compounds and Vater foluble Yehicles®
TODL 128,100

Rectrochenical Resecroh
1.°Fundanental Surface Charectaristics of leed” »,000

2. "Pundasental Study cf the Klectrochemicel Pe-
havior of loed in Various Media Including Crelis

Conditions” 10,000
3. Migh Gpeed Plating of Leed® 10,000
TO™L oo en

sosvossvecess s coss see
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P DR PE VIS G USIELERLE. MNP U Tl PP . S S P s s SR U SO PR P
WOESIOR'. T2 RESIARCHE FUBD
It i3 recomented that $50,000 be set aside for
undssigroted rescarch. $50,000



