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] Mi,s used in sll lead = acld batlerlies

8/ ae unt. of ita higher capacity per unit
fmpf the "lante plate, The maln lif-

ht. the active materizl of the pasted

for portatle mplicatios
welght and volume
ferance betucon the twe
plate is in the form of & pa vesld
grid or frame, vhllsh, tha‘iétﬁu“ﬂturia@«,m the "lante positive plate
i= derived from tha ﬁﬁw@f by electrochemical aciion
during charges

Pasted nlates vary censiderable in size and ihlckness, the thin-
nest and smellest baing used where pertability combined with a high =
ratie of canacity to weirht or veluase is required, Batterles used for
private motor = cars, alreraft and light vans have thin pastel plates
about 0,07 to Oel (Lo to 245 mms) thicke The close and compact ass=
embly of thin plates resulls in a battery of low internal reslstance
and therefors minimm voltape drop when deliverings large currents for
engine stsrtinge The larpest end thickest plates, up to about 0.25 inch
thick (6ek mue), ore used for hesvy traction and comsercial vehicle
batteries, vhere a long life under arduous eperation conditions is re=
quired, One importont typs ef pesitive plate for heavy traction work
is of tubular desi'n used in conjunction with a flat pasted negative
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2 Various Types of Grid.

Heavy grids for " low - loes " cells.
Miniature grid.

Automotive battery grids.

Grid for tubular positive plate.

Crid for negative plate of tubular cell.

Scooter and motor - cycle battery grids.
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Fig 3 Car Battery Plate.

&) Cut away to show portiom of grid.
b) Enlarged cross - section of grid.
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plate, but usually in portable batteries both positive and negative
plates are of the {lat pasted type.

Crids. The prid is the framewerk, or lattic which supports the paste,
or active materigls, COrids for positive and negative plates are of
the same basic desigm, althourh the nepative grid is usually somewhat
thinner as it is not subjected to the same corrosive wesr and tear in
service as the positive grid,

Various types of grid are shown in fig 2 The prid is made
mainly of antimonial - lead alloy, consisting of pure lead to which
hns been added from 6 to 12 percent of antimony. Frequently mmall quan=—
tities of other metels such as tin,; copper, silver or arsenic added to
glve greater corrosive reslstance or similar preperties, The addition
of antimony to the pure lsad produces a sharper and stronger casting
than of lead alone, and also pives it a greater resistance to the elec-
trolytic action and chemical changes which take place in the active ma-
terial which the grid supports.

A grld consists of an outer frame with take = off lug and a cen=-
tral mesh or lattice of verticul and horizental ribs The ribs seive
as conductors for cellscting and distributing the curremt threughout
the active materisl, and as retainers for the paste, Filg3 1s a
cross - saction of the prid showing the staggered horizeatal ribs, which
are desimed to provide a contimious ribben of paste from top to bottom
of the plate.

Plates. Pasted plotes are made by applying to the grid, by hand or by
machine, a paste consisting mainly of lead cxides and dilute sulphuric
acld, The pasted plates are dried and then formed electrochemdcally in
a tank containing dilute sulphuric acid, Formation of pasted plates
produces cxidation of the lead oxide paste to lsad dioxide (positive)
and its reduction te spongy lead (negetive)s. 'hen formation is come
pleted the plates are taken out of the acid tanks, rinsed in water and

dried,
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Fig 4 ©Nine - Flate Element, 4 - Flate Fositive Oroup
and 5 = Plate Negative Group.
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Pesitive and Norstive Croups, The .ry, formed plates suitahly spaced
apart are assmbled inte positive and negetive rroups by buming the
plate lugs ‘o a plate bar or strap comnlete with terminal post.(Fig 4)

A negative proup always has one more nlate Lhan its m.tching
pesitive rroemin, so that when the two groups are interleaved each posi-
tive pl-te is locsted between tvwo nep.tive plates, This arransement
ensures that the surfaces of sach positive plate are worked equally,
and prevents distortion or buckling of the positive plates, which would
occur with wneoucl working of t]hfir active material,

Elements, hen positive \_@‘ﬁﬁfa{@wms are interleaved, adjacent
~——
*;f._ = tel from touching aach other;

\

uld develos within the cell. Separators

plates of onpnsite o
otherwise a short = o
of varlous murerials ar s Mthe plates, anl the assembly
of plate grouns and ; - ,!,-,.- lealled an elenante (f 9 = plate ele=
ment would ~ongist of ‘
Fig & ) BB (R
Sepsratorge The mt@ti&lmﬂm; separnlor ares
1l, High ?=="'"2 resistance to passape of
current batwoen the pf ni-fres—di ffiision of the aclds
2, Good insulatden -t Te prevent metallic conduction between
nlates of opposite solarity,
3. It must be inert to the actlon of sulphuric aeid and electro=-
chesical exidation.
Le [baence of harmful impurities,
5, Mechanieal strength separators which are oasily damased
or split are source of internsl short = circults.
Various tyjes of separator are shiown in Flg 5 these may
consist of any sultable material such ast
1 Micronorous rubber
2 Hieronorous plastice
3 Paper base (resin treated),
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Fig 5 Various Separators for Automotive Batteries.

1« Fibre = based resin - treated

2. Glass - wool/kieselguhr

3. Povicy, mioro porous p.v.C.

4. Povic, micro porous p.v.c., used with

5« Glass = wool mat for dual separation of heavy - duty
batteries.



he Certsin kinds of wood, the most sultable being
Port Orferd ceder or Douglas firs

5¢ GClass = wool mats.

6o GClass = wool and kieselpuhr,

Before 1940 most separstors used in pertable batteries were of
wood, but since about 1946 these have been replaced mainly by mi cropo=
rous plastic (Polyvinyl chloride) or microporous rubber, which are hi ghe
1y suitable for this type of worke

The width and helght of separstors are always greater than those
of the plates, This provides a separator overlap at the plate edpes
mdmpmmtulmdtndng,wfmtimuflﬂma,wnﬂja—
cent platee, lMost separators are ribbed or grooved on the cide adja~-
cent to the positive plate, so as to ensure & liberal supply of free
electrolyte, which 15 essential for efficlent working of the positive
active materiale

Batterles intended for heavy duty as in traction service road
vehicles, industrial trucks use a dusl scparation of microporous rubber
or microporous plastic separator, topether with a mat of rlass = woocl,

In this assembly the plates and ssparaters are compacted tirhtly tojether
with the rloss = wool mat adjacent to the surface of the positive plate.
The glass = wool mat serves as an " armouring " for the pesitive plate
by supporting and retaining the active material in the pride. This
extends battery life, particularly on heavy work, by preventing shedding
of the positive paste from the grid.

Conteinerss In general, the containers used for portable batteries

are made of hard rubber, resin rubber or composition materiasl., More use
1s being these are penerally confined to small batteries used for motor-
cycles, scooters, radle and light - welpht aireraft batteries., Contale
ners are elther individusl boxes for a sincle element or multi - compar-
tment moulded containers for housing 2 to 6 elements A 12-V battery
would comsist of 6 elaments housed in a 6 = compartment (monobloc)
container. “ach cell must be a sep .rate electrical unit, consisting
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of element and elsctrolyte, insulated from the next cell by the compartment
partitions,

ﬂ!plttoufmtpubamuuﬂmmwmmﬂtmthu
bettom of the base but nmext on ribs or prids moulded in the base. This
arrangement provides a space below the plates for sediment, or mud.
cediment 15 an accumlation consisting largely of lead sulphate which
{s thrown down 28 active material from the plates during life, parti=-
cularly if tho battery is subjected to repeated cycles of heavy discharge
and charge, or sbused ly excessive overcharping or underchercing. As the
udimtnctenanmtﬂlicmhctor,thtmbdmﬂmahhamﬂth
mfﬂdﬂhhaphkmthouﬁtmtmfmmammanHMﬁ
during the 1life of the battery,

Large cells, as used in tractlon or marine batic~ies, are housed
in separste moulded or wrapped hard - rubber boxes for convenlance in
handling"

& Vrapped boxe /. box prepared by wrapping thin layers of soft proce-
esed rubber round s metal former., / tough, rirfid box is produced by
curing or bolkdng in a steam oven.

Lid., Battery lid are mouldsd in hard rubber or composition material
they are made as sinfle units with three holes, two for the terminal
posts, ani the thipd for the vent plug. ‘1lternatively, the lldcan be
mode as one niecs, or " monelid " (Fig 6) In elther form the lid is
fitted over the coll posts, and an acid = tight seal ic made between
lead post and 1lid, elther Ly pressing apains* a rubber gosket or Wy
lead = burning the cell post to 2 lead insert in the lid,

The cell is ecld = proof secaled by pouring a se:ling compound
in the trourh between the 1id and the contuiner walls,

Sealing Compound. Sealing compounds are used to form an acid tight
joint between covers and containers. They are blends of speclally
pmamummmmnmmﬂwnmm
mer temperatures and resistance to cracking at low winter temperatures.
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Fig 6 Various Lids.

The two lids in the upper part of the picture are designed
for rubber gasket seal; the two in the lower part are fitted
with lead bushes (1lid - insert type of seal).



Thesz battery sealers are designed to 2

2e -d here tenaciously to hard rubber, composition and certain
plastic battery cases.

be “rovide a tubble = free seal with little or no flaming or
heat needed cn the production line.

ce Do sufficiently hard te withstand normal internal pressures
in hot weathsr snd flaxible enough to resist cracking in cold weather,

de laintain a trouble = free se:l inert to the corrosive ef=
fects of acids, alkalines, antl = frecgs, road salts, otc.

es« Facllitate eass of handling in the battery mamufacturing
plants,

Vent Plugse The vent plugs fit in the holes of the 1lid which are proe
vided for filling the battery with electrolyte, for tepping = up with
distilled water or t king hydrometer reading, The wvent plugs are of
the baffle ty»e which allow the gases to escape freely but return the
ascid spray to the call, Modern vent plugs are moulded in polystyrene
and are lirhter in weight than the older ones of rubber of porcelain.
They are either serew or quarter = tum type, the latter being used in
malticell tractlion batteries for ease of removal.

Comnectorss Comnectors are antimonial lecd or lesd = plated copper
intercell strepe burmned or bolted to adjoined positive and nepative -
posts of adjocent cells or slement (Fig 7)

The type of connector most commonly used for automotive hatterles
i{s made from o casting of entimonial - lead alloy, Lead-plated copper
connectors hove the advantare of preater flexibility and are used as
intercell connoctors for most traction batteries, Connectors are desdgned
to be of low rescistsnce and capable of carryins a current in amperes
equal to about 5C, where C is the nominal empere = hour capacity, without
any undue voltape drop or heating.
Electrolytee # battery when constructed must be filled with dilute -
sulphuric acid snd piven an initlzl charge to activate the plates. The
acid must be chemically pure as specified in Appendix 1



Tig 7 Various Comnectors for Automotive
and Traction Batteries.
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