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Security Information

Restricted June 2, 1953
Not for Publication SUBJECT: SEVENTH ANNUAL BATTERY

RESTARCH AND DEVELOPUEINT CONFERENCE

To Uembers of the Lead Industries Associationt

The Fower Sources Branch of the Signal Corps Engincering Laboratories at

Fort lionmouth, Ncw Jeisey, annuslly sponsors a Battcry Research and Development
Conference to acquaint the battery industry with tha progress of Signal Corps Bate
tery Rescarch and Development programs and to cncourage cooperative intorchange of
nforzation on batteries with tho aim of procucing a wore repid advenceaent of
knowledge in the battery art, The Confercnce tiis year included papers on nuclear
batteries and solid ion conductor batteries, tne eic-silver peroxide battery, high
ratc and secondary batteries including the followirg systemst mangrnese dioxids,

e lcad-scid, thermal cells and nickel-cadmium, A sprcial symposium was also devcted
to dry cell batteries,

: The Assoclation, as it has in the past, was invited to send a delegate

i to this Conference vhich was held on YMay 13 and 1L, 1953, at Asbury Park, New
Jorsey. Reports on those papors of spacific intcrest to the lead industry are
attachnd, Other papers with the following titles wcre also presented and detailed
abstracts of any of thom are available from the Asscciatisn upon request,

"Invcstigations on /lwimm Cell Systems® - Alfred B, Garrott, Ohle
State University

*Battcries with Inpreved Storageability® « Olin Industrics, Inc,

*Dry Coll Capacity Predictor® - Orenville B, R1is, Power Sources
Branch

"Nuclear Batterics® = Alaxander Thocas, Tracorlad, Inec,

%501id Ion Conductcr Battcrios® - W, Van der Orinten, Goneral Electric
Company

®Scparators® = Paul 7, Bruins, Polytochnic Institute of EBrooklym

"Coll Design® - J, 8, Bore, Eagle-Picher Corpany
PRadioastive Tracer Studics® - John A, DoRosa, Pattorson, Hoos & Compuy
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®Theorctical Considerations® - John B, Conn, Merck & Co,, Inc.
flingancse Joxido Systems® « Olin Industries, Ine,
*Thermal Colls® -~ Harry &, Durney, Jr., Catalyst Resorrch Corporation

*Vibratora and Nynamotors for 'B! Supplics® - Joseph A, !ias, Vibration
acsvarch Laboratorices, Inc,

The ¥rzdasium Drr Cell® -« Roy C, Kirk, The Dow Chemical Corpany

*The Magacsiuwm Dry Cell® ~ John Hovendon, Power Sources Eranch

®iiniaturc Low Drain, Long Life Dry Cell® - Olin Industrics, Inc,

8Soparators for Dry Cells® - Roland Chiresy, Polytochnic Institute of
Brooklyn

"iangancse Doxide® - Edmard W, Sam:den, Tonnessee Corporatica

#Specification Tosting of Uargancsc Dioxido® - Williem F, llyc, Chemical
Fhysics Branch

*Carbon Hlack® - &, V., Pcppard, Godfrey L. Cabot, Inc,

Te havc been requested to caution you thot this report is security in-
formation snd is restricted. It contains informaticn effecting the nationzl defense
of the United Statss within the meaning of the cspionege laws and the traamission
or the revelation of its contents in ar,y csancr to unauthorized poersons is proe

hibited by law,

Very truly yours,

//r/’* ~f f‘grr,/ -

Sccrotary
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SEVENTH AINUW.L BATTERY HESEARCH

ATD TEVELTLYT COFEE
LY 1310, X903
SECURITY INFORMATION
RESTRICTED

Nuclear Batteries

By
John H, Coleman ‘
Radiation Rusearch Corporation

Purposos

To investipate the Utilization of radicactive cnergy &s a diroct
source of electrical cnergy for use as a portablc battury having at leest
a 15-year operatirg lifc ond cn opersting temperature of 160°F to 659,

History:

It was found that good 4insul-~toir vinder continuous bcta radiation
first decreasoe in rccistance, ronch & mrnomum, and thon inenase in valuo,
A tattery was construct<d and dimonstrited alter a savisfec.ory ceecleratod
1ife test on one insulater,

Experimontal Torks

The induced rusistance effict was studicd in various insulaters as a
function of time, turperature, and Luta currvnt dunsity for epplicction 4in a
baticry to cupply §9 micrccicroazps at siveral thousand volts, Ta. use of
hydrogen 3 s a bota sourre was investigated for usc in a battory to susply
1000 micromicroaxps trith no detoctalle cxternal radiation, Transformation
means were studicd to supply higher currints at lover voltages,

Puture Studicss

To complete insulntioa studics and fabrication of tritium battcrivs,
To invosti, atc more ef.ici nt buta sources, vcltags tranaformers, and vol=
tage rugulators,

NOTES: Nuclcar Batteries

Othcrs are investigating using camma radiation as porer souwrce,
In all cescs, shiclding “.411 b2 rcquircd ond 2111 asost idkuly be dcad,
The avcrazo size of the battery descri od 4s 1 cubic inch comprising &
steel cup 1 dnch in dinmctcr and 1 inch high \ith an alucinum vlectrods,
poly=tyrvnu insulator, and beta source situated cuntrally, Tho sprce
bet-ien 48 .111.d with licd probably about S ouacus for a 1 cubic inch

cull,
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SEVENTH ANNUAL B.TTERY HESEARCH
FAMITYAYS STl A Y dRd Ok TR A S 1

Y 13-, 1943
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A& STRICTED 3
§ Lead-icid System ' ]
i By
; H. E. Zahn

Gould-National Bettcries, Ine,

Al b

One-hundred high rate primary batteri:s of the lead-acid systca have
becn built :nd the perfomence of samplc cells measur-d, Thess cells vere
desiened for best perfermance at the ton sinute mtc using present comur=
cial manufrcturing methods carricd to thc lizit of prac icality in tlw
dircstion of using thin plates, thin s.parztors, high ccid yravity, mini-
aum grid weight, snd loz density pastes,

The performance aof these sanmle cclls has buen compared viith thot
of automcbile latterdics, ane has been fornd to be bust ot hi bk dischir e
mtes, at a ten sinute rzte a pover output hos been odbtained rhich is
alout thrive timea thot of en automotile battiry (poer nound of battory),

A considcoratle soving b reight may b possibtle bty using rluminm
grids and solving the problums of liad pl-ting and paste vclums,

4 ecousidera™le improviocnt in avere_e voltage might be made by
using still thinncr plates ond 1cad ;lated zluairne grids, This would b
partizul: rly imoort-nt for discherges in the nedghborhood of the one
ninute r~te,

T v

NOTe3:1  lead Acid Systeoa

haala e

. This rcport corcludes Sigrnal Corps contracts on the investigation
of hizh rate lcad-acid systems, hRegarding the use of lead plated alumimm
grids, thy author pointcd out that ~hile this offcrs & definits mcans of
irproving ocrfomance, oany pro'lems still cxist 4n the mochonles of proe
paring suecuaaful grids made stampod shiet aluminum elociroplatud with
purv lead,
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SEVENTH "NNUAL BATTERY rESEATCH

M) N, CONF_R=MOR
K.Y 13-15,71993

SECURITY INFORMATION
PESTRICTED

Mickel-Cadmium Systea
By

H, ¥, Koren
Sonotone Corporation

Purpose:

The purposo of this contract is to develop and dcsign & rcadily
nctiveted ruscrve batic:y, capatle of dry chargoed storaje for extended
p:riods of tim bascd on the scecondary sintend plate rnickel-—cadxdum
2lkzliny eluectrochunical system, and the i=provencnt of high rate dis-
charge characte:distics so that the capacity at the ono miruto rate ape
proaches as closely £s possibls the cape:ity aftor whe ono hour rate,

Expe rimental Tork:
This i3 3 continuztion of vork report:d a ycar azo,
Dry Cherging

M:thods of charging, washing and drying cells vhich wvere used for
cvaluaticn of dry charzing are discribed,

Cclls prepared ty these techniquos shov activated capacities uwp to
£5% of norzrl cepacity “iwn usud 28 & sceondary cell, Porwan.nt loss of
capacity after dr;s cherging activation and r.ocycling sncunts to 3§ and 10%,

Cells vacuum <ricd with clectrclyte and activated with water showad
lo4cr volta,c lovels tut not permenent loss of capacity on rcycling, Now=
cver, loss of availatla volizgl ecsurs on storage cven theuch the charge
rtention to lor ond volte'c is nearly 1200, Expuriocnts rere orfomm.d
on the vlectrochemical Sferzing plat-s, asscebling tika into cells and ncti-
vaiing ith XOH soluticn, Loss in capacity ran o much hishor than vhen
cclls 2s & vhole zre dry charged, as a result of this work, the oxidized
form of the regative active materizl 4s found to be CdO, 2}(20.

{ asurcments of the resistance of various scperators . xamin.d for
sultatility cor nickcle—cadaiua cclls are ruiorted,

“ork on Improving Higl Rate Perferansce of NickcleCadeium Systom,

1, "‘ork on sintering thin ;laqu.s,
2, “Tork on loading other thin plrqucs,
3, “ork on high rcte discharpge tcr thin plate colls,

Future storage tests in’‘icate the loss of negative capacity, Thether
this is duc to tho system or is duc to oxt.mrl lcnks of alr into the dry
cclls vill have to be determinud, Thinncr plaques in procuss mall ynild
still butter utilisation at tho one minute ratec,
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SEVENTH AIWUAL B.TTERY RESEA:LYH
) povLia U R V) L
MY 13-l 19
SECURITY IKFORUATION
FESTRICTED

Nickel-Cadmiua System

By
Lrthur Fluischer
Nickel Cadrium Battory Corporation

Purposes

The purpose of thc rcacarch investigation 4s to detcrmine the bo-
havior of th¢ negative plnte of the sintercd-pletc nickol-cadmivm alkaline
storage boltery on ¢rcling and to deyiso mcthods for improving the per-
formanca of tho ncgative plates,

Experimental Torks

Cycling tcsts on test culls assenbled vith an element ¢f one nega-
tivc pletc =nd a positive grocup o tho plates cf the size and thizincss
suppliod in the E5=221/U roplacea.nt batt:ry hase bucn continuied at dis-
charge rates of 10 and 37,3 ~=pures, The lattor iate, correspording to
the zurrent deasity on ddscharge ot the erarkdng rate of 300 ezpor.s for
the BB~?21/U battery, has beoon adopted for screcning tusts because it al-
lors a zud=wm schedule without automatic syeling cyuipment,

The progran has includcd the testing of pletes prepored with a varie
ation in conttions of i~prgnrtion and the tezting of eclls vwith a vardie
stion in as.cobly cocponunts nnd lectrolye composition, The cffoct of
irer has toen studd.d in plates preparcd by ~lrturing zixtur.s of iron
oxddc end c-rooryl nickal pordur,

A aving in preparctive time has beoon shom to be feesible 4n that
plates i=pri _nutied in culy cna cycle of tr atm.rt chow the chamcteristie
buhavior of eycling. Using such ;lates, it h=s beon chown that Hibitite
rcagint incrcascs the cocificiint of utiliiation of tho megative active
ratorial sithout influ.ncing appreciably tle cycling chzracturistics.

An ioprovezant in the cycling cheractiristics has been achicwved 4n
cclls assermbl-d with felted celluwlose (‘cbril) scpar:tors,

Yarious cbscrvaticns on the bohavior of the test colls during -
cycling, the oficet of (leetrolytc chenge, and annlysos of the plates
aftcr cycling »A1) be cited a8 factors to te consider.d in the duvelopment
of a rork!ng hypothcsis on tho cycling characteristics of the sinturcd
ncga.iva plate,

Future:
Cycling studics 1411 tu cmtinued A.h caphisis on the cvaluation

of addition agunts camlsting of orsuie €3ponds that affuct thy cycling
charactoeristics of the mwgative piate, :
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