LEAD INDUSTRIES ASSOCIATION
420 LEXINGTON AVENUL
NEW YORK 17, 1. Y.

OO IDINTIAL Scptenber 21, 1950
NOT FOR PURLICATION

SUAJECTs _REPSRT ¢ FO/RTH
AMIAL BaTIE L RFSEARCH AND

U L 13 Ry

Tc HMazbers of the Load Industries Associstioas

The Fourth Annual Rattery Fesearch and Devslopment Conference
under the auspices cf the Fowcr Sources [ranch of the Signal

Engincering latorataries, Fort Nommouth was held on lizy 23 and 24, 1950
at the Serkeley-Carteret Hotel, Asbury Park, Mew Jcracys, Ghese Conferene
ces are }cld anmuially to acquaint the battery industry wdith the prozress
of Siznal Corps battery reseurch and developxnt programs and to encourage
cooperative interchange of inforration on the art of battery manufuctiure,

The following arc abetracts of technical reports orn storage
batteries that nxy te of specific interest to members of the lead Indus
tries Assoclstion,

Very truly yours,

}6 bt X u-bé‘é‘

Secretary,
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KETEOROLIDTCAL BATTERIES

by
Arthur F. Danie}l
Power Sources Branch

Parposes

The purpose of this investigation is to develop batteries
moeting the peculiar power requirements of meteorological equipment,
These requirements have continuously changed during the last few
yoars becsuse of the need to obtain accurate meteorological data in the
upper etratosphsre regions,

Experimental Works .
The experimental v rik has includeds
1, Devolopment of 8 lead-acid battery for meteorological uses,

2. Development of vacuum packing and vacuum fillirg techniques,

3¢ Investigation of mnerous sloctrochemical systems which might
b useful as powss sources for mateorological batteries,

L. Development of mater-sctivated metearalogical teiteries,

8¢ MNagnesiun-silver chloride battery.
be Magnesiuxm-cuprous chloride battery.

Camentss

4 83211 lead-scid starsge battery was developed having satise .
factary performance characteristies for powiring radio.meteoroclogical
equipment, This battery was atout 2 in, x 6 in, x 1 in, 41 size and
weirhed sprroxinately 500 grams,

Futures

Future plans will includes

1, Periodic reviev of electrochezical systens to determine
4f any advancos have boen made in the art which will make
these cystoms better suited to meteorological applications
than those presently being used,

2, Development of batteries using these new and promising
clectrochemical systems,
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NEW STORAGE BATTZRY SYSTHS

y
Dr. L, La Carrick
University of Michigan

Purposer

The purpose of this study is the development of a storage bat-
tery for military use omplaying lead coated aluximm grid with the ob=
Jective of improving battery perfomance and conserving weight,

Experimental Torks
Experinental work has {acluded; al
1. Application of modern plating technmiques to provide an

adhcrent impervious coat of lead and to aliminate the
danger of local sction,

Investigation of grid design and thicknesses, cxide
materials and other battery cooponents to achieve
optimun performance under operating conditions.

‘J

3. Construction ard testing of 12 V, bstteries wiirg
these leed plated aluminam grids. At the present
tize, 15 plates, ,0L3" thick, have been used in the
L5 A.R. battery and 29 such plates 4n the 90 A, R,
battery. These experimental betterios have shown
excellent performance at rom tomperatures ad st
extreme low temperatures when discharged at high rates,

Coopentss

It was stated that a lead coated aluminum grid battery wedching
0% less than conventional battery vith oqual mmber of plates met oper-
atirg requircments at = 70°F, Such a battery developad 300 azperes for
1 ninute btut did not mcet volume requiroments, )

Tho above battery was made up of 0,0033-0,0034 4in. tiick grids
with a 0,0012-0,001L in.slumime coating.

Usual btattery pastes have proven unsatisfactoary as reflcotod 4n
erratic porformance &t low and high discharpe rates, A8 a rcsult it ds
plamed to carry out studies witi, pastes of varying densities, Difficule
ti0s have been expariencod with positive paste cocposition in particulare

Futures

)

Puture plans include & continuation of the atove investigations
to inzrovs the perfomance of thost battories Yy

&8s Continuing work on paste densitise,
b, Using lead platod aduminum posts and other parts,

N 1909.02
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107 TEMPEPATURE CHAROING OF LEAD=ACID BATTERIES

Eugene umhnu.n:
Hational Mttcry Company

Purposes

The purpose of this investigation is to develop a lead-acid
battery which can bo charged at a low (-LOOF) temperature, Presont
batterics, aftcr s partial discharge require & week or morc for recharge
unless the battery is first warmed up to a moderate tempera‘urs,

Experimcntal Works
low temporature charging has boon studied by several expcrie i

mental methods to establirh the nature of the barriers to charge aocep=
tanca,

In negativc platcs churge scccptance appears to be limited
because the losd sulfate, formed during discharge does not dissolve
reafily durinz the subsojuent charge, (Organic expanders play a con-
sidcrable part in this process tut whon the expanders are omitted,
part of the barrier still remains to moke low tumperature charging a
very slow proocss,

In the positiva plate, charge appears to be liritod Yty the
formation of a lcad capound which has the properties expectod of amore
phous lead peroxidas The zaterial tudlds up & chirge voltage so high
that oxyren 15 evolved vvon at caparatively low chargo rates,

Cormcntss

The foil=ing experimental data was presented on the effeot of
addition ageonts or charge acocptance.

ADDITION AGENT CHARGE ACCCPTANCE
(Axporcs)
Rlank 0,1
79 S 0.13 3
12 So 6.8
s %) 0.1} 4
LCRIT ~ 0,13 B

Juturep

Addition agents are buing studied to find samething which may
give lead eulfats particles which are more finely divided than thoes
now bedng formed,

Tho charge procoss for the negative plate vill be studied
further to lcarn whethcr any sthar line of attack holds any praise,

had fnde <0

— e

The chargu process of tuc positive plato will bs studied to
look for & possibtly mothod of incrussing charge accoptance.

BV
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SINTERED=PLATE NICKEL~CAIXTUM STORAGE BATTERIES

by
Dr. Ao Fleischer
Wickel-Cadaiuz Battory Corporation

Jurposes .

Investigations have been conducted on the sintersd plate
nickelecadniuz starago buitery with tho aim of developing an alkiline
storago battory for eortain spplications for which the load acid
battery s inadoquute,

Experimental ¥Work:

Invostigations on the sintcred plate type of nickel-caddum
storagc battery, 83 rvported at the Third Annual Conferonco, hava baca
contimiod, On the basis of data availablo at e timc of the last
necting, twu battcrios have been scloctod for ovaluation by sarvico
tcsts, These o beitcrics, a twinecell modcl adaptod to the Yolume of
the lcadeacid Battory "TeTiad, and 2 fivoeccll modul adapted. to the
volume of Battery &5-22./7, have boen asscabled 4n indivicdual ocemantod
cases using tampurat.cc-rosistant poalystyruna sheot, The valun.s of the
concntod cascs have boun teken conscrvatively to allow for the neccssary
allowances $n the¢ design of a moldod case for suitoble wall thickness,

tolerance and draft,

"y

Coapmantsy

The o botterics with sintored plates, describted abovs, ware
rcported to have passed the Signal Corps witration test. The polystyrene
plastic case was discribod in considerall. dctail, Tha following schematis
diagraa of the casc was projocied, .

Yutures
Batteriss will bo toested and ovaluatod and spocificetions
ostablishod,

N 1909,
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DESIGN FACTORS FOQ SINTERED FIATE BATTERIES

-4
Dre. Ernst O, Raars
Power Sources Branch

The purpose of this paper is to cutline fram a thearetical
point of view, and to oorrclate with exparimental wark alroady sccame
plished, the factors governing the performance of the aintered plate
nickel-cadmium alkaline storage battery,

Qm__inenul Yok =
®xperimental work has been acconplished followdng these liness

L

2

3.

Impregnation of sintered nickel plaques of different
thicknesses (0.65 to LS eru) with nickel and cadmium
salt solutions, using different methods of impregna=
Lion.

Single elsctrode studies of the aforementionod plates
during foreing and cycling at various rates (20 hours
to 1 minute discharge) axd temperatures (/80°F to =LO°F).

Testing of German sintered~plate batteries, including
scme preliminary experiments on charge acccptance at

Puture work will be concerned pricarily withs

L.

2

Cempletion of ex.erimental work along previous lines to
check the thearetical predictians,

Oscillograph and related nwudies ¢2 the polarization of
sintered plates during charge axl discharge at differw

ant tempuratures, The results of these studies are exe
pected to indicate further lines of attack towards the

{aproveae:t of taltery psrforamnoe,

Assectl ing of caplete batterine, using, with suitable
separatore, positive and negative sintored plates dee
sigmd for optimum performance sccording to the preced-
ing single electrode studies,

Tes*dng of such batteries to check perfaruance during

¢hargy, Jischarge and wtocage a3 well an during oycling
vl 1ife tarnte,

N 1909.05
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r - Other papers presented at the Council were as follows;
2=

Manganese Dioxide

SCEL Un0; Progran Xry Charles H, Clark, SCEL
i Crystal Phases of Nn0, Dr, S, Benediot Levin, SCEL
Leclanche Dry Cells ' -
The Effect of Iron in Dry Cells Mra Bemy Adde, SCEL
Packacing Materials Nry Prick O. linden, SCEL
The Magnesiua Dry Cell Dre Ray Kirk, Dow Chemiell Oo,

Lgn Ieoperature Pr% Rattery Dry Alfred B, Carrett,
2ystens Qhio State Dmiversity

Yechanism of tho \zapganese Djorjde Dr. W, C, Vosturgh, Duke Uriversity
&

Low Terperature Dry Cells Pra Clarcnce XK. Momghouse, Ol4R
Incustries

Mindature Dry Celis Y¥ro Peal Marsel, Union Cartdde and
= Carbon Corp,

Developnent of High Rate Primary kr. Frod Hochberg, SCEL
aLken
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