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CONFIDENTIAL
Not f;{:x Fublication ° SUBJECTs Rcport of ihird \nmual
8ign\l Corps, Battery Branch,
Research and Dovclopment Conforence

To Ycebers of the Lead Industrics Associrtions

The Third Annmual 8at Brench Rescerch end Dovelopment Confercnce
sponsorcd by the Battcery Branch of the U, S. “rmy Sign2l Corps wos held May 11
~nd 12, 1949 ~t the Molly Pitcher Hotcl, Redbank, Now Jerscy and the Signal Cnrps
Fngincoring Ledorstory, Rort Hormouth, Now Jerscye The purposc of the confcerence
was to gther togethor representatives of the battory industry to discuss speeinl
battiry probleas rolative to milit~ry roquirements, The Load Industrics Associae-
tion was invitxd to be roproseatcd, Confidential reports were presented by those
conpanies and universities under coatract to the Signal Corps for the purposa of
conducting origiral investigations on specific battery problens,

The following are abstracts and coments of those reports presented
which may be of specific intercst to pembers of the Lc2d Industries Association,

low Tenperature Storage Batteries by Hyman ¥andel, Battery Branch

Purposss The need for operating nilitary equiprent powered by lead-
acid batteries at subezero tavmeratures has made necessary the Lrgprovee
nent of the low terperature performanca of load-acid sicrags tatterics,
Accordincly, this project w-s undertaken to develop lead-acid batterics
which will have satisfactory di ‘charge and chargc characteristics at
temperaturcs down te <65° F,

Experirental York:t IExperirental work has included the followings

1) Invcstigation of the fundx-cntals of the ch-mistry of lcade
acid storagc battery rcactions st low temperaturca,

2) A detailed study of the behavior of thac componcnte such as
oxidce, cxpanders, platcs, scparators, etc,

3) Extcnsivo oxperiments with acids of different apecific gravitios,
varying platc thicknesscs, varying plate combinations, cte,

L) A lcad-acid storage battcry vas designed that {s eapabla of
enginc eranking at -65° F and with {eyroved lov tosporaturo
opcration under othor dischargc conditionse
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Futurcs Muturc investigations will fncludos

1) Continuation of th. abovo lincs of invustigation until morae
comploto data is obtained,

2) . dctailed invostigation of the chumicnl and physical enxngus
tnking place in thu battery during low tosporaturv charging.

3) 5 full ovaluation of All data obtzinod and the incorporation
of portinont portions thorv:of 4into spocificntion requircments
for military low tcmporatura battoricse

Comontsy This investie-tion shovad that by incroasing the mumbor of
pl-tcs 2nd using thinnoer platcs in conjunction with finir oxid:s and
thin micro-porous rubbir scp-rators, the low tomporature porforminco of
th. 1lo~d=ncid battery was ieporved to the oxtent that it xould scrve
s-tisfctorily at ~65° P, Tosts dndicatud the optimi= b-ttury to bo

onc in walch the numbor of plit.s wus inereasced frem 17 w 7 with tas
thickn.:ss of 2 typlczl pl-ts .t V.052 inchs Z-glo~Pichor Moo 30
sublinm.d oxidc wis uscd in the proforr.d coll clong with micro-porous
ruboer scparators which wre 0.0047 inch thick. Upon qusstioning, the
investigator gtatcd that without bunefit of actual c~leul:ztions ho

fclt that the increase in the ni=ber of plates coupled with the reduction
in thickness would have no caterial effect on the quantity of lead used
per battery as compared to the usual lead-acid battery of equal capacity.

New Storage Sattery Systens by L. L. Carrick, University of Kichigen

The purpose of this study is the dcvelopment of a storage

pscx
attery for military use ezploying lcad coated aluninua grids with
the ol jJective of improving battery performance and conserving soizhe,

Exporimental works Experimental work has includedt

1) Application of modern plating techniques to provide an adherent
izmpsrvious coat of lvdd on aluainua und to climinate the dangur
of local action,

2) Comstruction and t:sting of cclls using lead plated Alumimm
¢rids, Theso experimcntal ccells have shown oxcellont perfomanco
at room tumperaturs and at axtroawe low tucporaturo,

Futurui Future plans includus

——

1) The testing of €, 12, and 2L wolt battorics constructod using
lcad plated aluminun grids,.

2) A plat study of productica muthods,
J) Iavustigation of suitublo pasto forsulao, separators, cte,

and the ustablishmcnt of spocifications for battorios using lov
plated aluminua grids,
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Commontss Aftor dinvestigating a numbcr of possidbilitics, tho grid
posscssing tho optimum cluctrolytic ond physicul charactcristics
consisted of an aluminum grid platod with 0,0005 inch ocach of copper

and nickcl as undcreoats followod by clectro~doposition of pure lcad

in tho range of 0,010 to 0,015 inch thicke The plating time is
approxinately one hour ana five minutes. The principle advantage

of this typo of cell construction is a saving of one-third to onc-half
of the grid woicht in comparison with & normal 8 per cent mtimonial
load grids It was felt that the usoe for this particular type cell was
linited primarily to thc military whore cost is relativoly socondary

and whore weight is eritical, such a8 in somo typos of military aircraft
nnd arborno ordnanco., Its usc over 2 pariod of time was questionod
because the normal call reaction dn the lo~d-acid battery would tond

to ponotrate the lead on the positive plzate and cvontuadly attack the
Auminum, The negative plate should romnin unattacked, This ay be
componsated for by a coopromiso: usc positive plates construct.d 4in

the conventiontl mann.r and negativo plates m-ds by lead plating alumimm
grids, Of cours>, this would szcrifice some of th2 woight advantagce

Fundmont~l Studi_s of the Load-Acid Systom by £, J. Aitchic, Exglo-
Picher Co,

Purpos.s  The purposc of thusc studics is to corr.1l1to tho crystil
Che=ictry of the lead compounds, particularly the oxides and sulfates,
with the performance of the batteries in which they are used, Since
the actual active rzateriad is made from the oxid.s and sulfates by tha
clcctrochenmical prociss, tnc studics bocome an attompt to relate the
erystal chonistry of thu starting amaterials with the crystils of tha
clectrolytically praduced active matorialse.

Expcrimantal work: Experimontal work ic fcllowing those four aajer
lincs of invustigations

1) Developront of anilytical mcthods for thu procisc detcrmination
of leaifoxygen ratio in load oxiduse

2) dcovolopaunt of analytical mothods for the determination of trace
cleaont impuritios,

3) Thc preprration of refurcnce load compounds of unqucstionod
intcgrity.

L) The testing of th. cloctrochumical charncteristics of such
coapounds.

Futurvs FPuturc plans for tho projoct call for a continuation of tho
ABove itens with mor: nphasis on t.ating of thy cloctrochemical
characteristics of thy oxid.s and the cluctrodes pruparcd for them,
It is also planncd to invustig-te the possiblo application of rodioc=
activo isotopo tracers int
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1) Load comprund crystal chemistry studivs.
2) The determination of inruritice of very low concratration,

J) Battery renctions in grnerale

Sint.r:d Platos for Nickel-Cadmjum Storage Batterics by A, Floisch-r,
Nickol ~Codnium Battory Corpe -

SE:Eosct I:wcstigations have beon conductad on the sintored plate
ckcl-cadmium storag: battery with th: aim of devaloping Alkaline
storage batterices for ccrtain militery apulicrtions,

Expcrinental works Exparinentsl wark has inciudeds

1) Construction of sintercd platc nickclecadnfun battrrics with
capacitiss from 10 to 130 rmpere hours, Thosc batterics have
been asscmbled using platee of various thickneses.s (0,039 inch
or 1 m to 0,156 inch or L mn) cnd using a varicty of flate
combinationse

2) Pronising rcsults heve beun rtiain.d on discharge tosts at
tenporaturcs froc 80° F to =U0° P,

Puturct Puturc plans ill includes

1) Results of presint furdamont 1 studics will be evaluatcd and
the resultsnt knowledge applicd to th: design of nilitary nickele
cadniun batterics,

2) Spccifications for military nickl=c-dniur batt-ries will be
ostablishcd,

Cormrntst  The Signal Corps is int-rcst-d only in dev.loping thc nick:la
cnddun battery for uscs in wnich th. 1o nd=rcid battery 4s inndoqu-to or
in~dvis~blcy (They did not vish to provid: spccific oxamles of such
applic-tions,) Carbonyl nickl powd r is sintcrcd on 16 to 18 mcsh
nickcl virc cloth to nake th- battory grids Both afcksl porder and
¢cdniun, the princry constitunts of the nickcl-c~dniun battory, were
highly eritic-1 motori-ls during the p~st w-r, Indications src thet
that condition will not b mat:rinlly Atrred §n thr future,

Conclusionsy Th: prinrry objictiv s of the Sign~l Corps Prograz with rospct to
TJond ry brtterics ns rovicwed by dir-ctor of program, Grenville El1i8, arc as

1) M1l the nced for - high c p~eity brttory op rablce t dow temper-ture,

2) Bce oble to chrrge sach & battery nt low tunperaturc,
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J) Improve the ampere-hour capacity per pound of nilitary storage
batteries,

L) Try Lo develop batteries which will not be constructed of
naterials critical in wartime,

Other papers presented at the Conference wore as follows:
Studies of lanpanesa Dioxide, Charles !, Clark, Battery Branch
——— [}

El-ctmllvic Manpanese Dioxide, Ir, 0. He Kissin, Seorpin School of
Technology
The Use of {urnace Black in Dry Cells, R, !, Secord, God<rey L,

C‘lbO\! Ince
U~pnesium Dry Cells, Dr. Roy Kirk, Dow Chaeicsl Comp-ny

St-~d-rdization of Drv Cell B-tieries, Frank 2, Scthiro, B-ttery
Bronch

Fundamental Studies on Tlectroch.micnl Systens, Dey ¥, C. Vosdurph,
K- (niversity

Low Temper-ture Pricary B-ticriecs, DPro As Be G-orrett, Ohio State

Low Toan r-ture Alkaline Prim-ry Battcries, T, Co O'N:n, P. Ry

!tllo:z 4 Coe

Icw Trepor-ture Dry Coll P-tterics, Try C, Yo Morchouse, Olin
Incistrine

Eipheiiote Prin-ry Batt-rics, Or, A. Fiachb-ck, 3-ttery Branch

Very truly yours,
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