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COMPLETE SPECIFICATION. 

Improvements in or relating to Galvanic Dry Batteries. 

We, THE BvBR READY CoMPANY (GREAT receive the type of terminal contacts used 
BRITAIN) LIMITED, a COmpany inoo~rated !<> prevent them being coated in the mould-
under the laws of Great Britain of ercules m\tocess. 
Place, Holloway. London, N.7, England, do e present invention ensures the as-

5 hereby declare the invention, for which we sembly of cell~ in desired series relationship 
pray that a patent may be granted to us. and eliminates the usual tying process and 
and the method by which it is to be per- also the usual coating of the tied cells in 
formed, to be particularly described in and paraffin wax. 
by ·the following statement:- · . Suitable synthetic plastic materials for use 

10 A commonly . used type of galvanic dry accor~ to the invention in makinJt a leak 
battery consists of a plui'ality of cells each proof are low molecular wei poly-
comprising a duplex electrode,. separator and ethylenes, they are mobile at quite low tern.-
a de&larizer, the bibulous element of each cratures . (130°C--l80°C) and on setting 
cell ing provided With a sheath affording a :ve sufficient ··coherence to retain the re-

15 peripheral chamber about the bibulous ele- quired hermetic seal. over the cell to prevent 
ment, the sheaths forming a seal between the loss of moisture from the depolarizer. 
cells when the latter are tied together in Furthermore, certain types of nylon as well 
operative· electrical series relationship there- as a cofuolymer of polyvinyl acetate and 
'by segregating the bibulous element in one polyethy ene or mixtures of ~lyethylene 

20 cell. from the similar element in an adjacent with paraffin wax, for exam e, 50% by 
cell, so that seepage from one cell to another weight of polyethylene and 50% by weight 
is prevented. of paraffiri wax, can be injection moulded 
:· ·. Acci>rding to · the present invention, a onto dry cells and batteries comprising the 

25 
-galvanic dry b11ttery comprising a plurality dry cells using low temperatures and pres-
.. ~ ~t cells, each. cell having a peripheral sures of the order of 100 lbs. to 150 lbs. f:. 
ehamber surroundmg the respective bibulous sq. in. not exceeding. for example, 18 

. :_CJ!~ents is characterized by a coating of a 200 lbs. lb.er sq. in. These low pressure8 com-
... ,~~nthetic plastics. material which is mobile pare wi pressures of the. order of 20,000 

30 
at_ low temperatures, for example 120°C to lbs. per sq. in. which are conventionally 
p9°c, l?r<;>du~d on t!te battery by low em.goyed. · 
"l'~sure m1ect10n moulding. ese materials have a low thermal 

. .. "~Jly. emplo~g plastics of the type men- capacity whilst the injection iµoulding 
-_ ~ there is no possibility of drying out machine, which may be water cooled ·for 

e _depolarizer and there is the ensuing ad- example, has a high thermal· capacity so 
35. -~ge of operating at low pressures so that coating materials mobile at tempera-

. t&.t the battery construction is unimpaired tures higher than a. battery or round cell 
by the procedure. . could withstand if exposed 19 such tempera-
. . . From the. foregoing it will. be appreciated tures in an oven for example, can be used 

40 
. that the necessary electrical conductors and because these coating materials rapidly give 
terminal contacts ·will be associated With the up their heat during the moulding process be-

·battery before moulding takes place and that fore they can injure the cell or battery~ In 
the end walls of the mould will be shaped to . operating in accordance with the present 
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invention.. synthetic plastics materials · are inal 11;, 'and whlch sandwich the individual 
chosen so that they are .injection mould¢. cells 1 between them. · . · 
onto the cell under conditions which in ·no · · ·The battery iS' miin.Ufactrirl'id by assemb- ~ .· 
way hatili i.h_e cdL .. ling, e;g. siX layer-cells 1Jn·$¢ries electrical .- ~; . '• 

5 · In order that the invention ·llJ.ay be.cl~rly :·contact with one another~·to:fomi,.a::9" volt 70 "~ 
· underStood ail: embodiment in accorda::iJ.ce ·battery, together with. -the -car_CIJ;(iant- disc 

tl::terewith ·will now be· described by way of 8 and 9 carrying the. terminalS 10 and 11 and 
example with· referenee to· the diagrainn1fltic · forining the coating 5, preferably by injec-. ··. . 
drawings accompanying the Provisional . tioil moulding, around Uie :periph,eries, · .. · : . 

· lO Specification ·· in.. which ·. like - reference;·. ,:,of .. the Cells: to : adopt the >contojlrs - 75 
·numerals indicate the sam:e or similar parts of said peripheries~· · .. 'fhe ·. c<>Q.ting · S 
and in which:- . . , , ;. iS . ~ormed with the . _int~al · '.jnti.Jmed 

15 

20 

Figure 1 iS an elevation of a· battery fulv- flanges· 6 ancJ radial -ribs" . :7 ' s0 that 
ing . a coatin~ (sho~ in ~ection) in- ~~ the m:oultliJ?.g. opera~o~. i.e; when the . 
accordance with the mvention, . ,coa~S. has sphdified •. the intuQ'.led:flaµges; 80 

Figure 2 is a p~an -view of t1?-e end of t~e 6. and the radial. ribs · 7. ~xerf a:n. aXially : · 
.. battery of FigUre 1 carrymg the pos1· directed compressive foree on the ei.iclosed -, 

. tive terminal; cells. 1 sufficient to maintain the cells in 
FigO.re 3 is a plan view of the other:.~d .. · eff@ve~·:seri¢Sjelectrical c<>ntact . · - . . 

of the battery carrying the negative · Although iil the embodiment described the 85 . 
terminal, and > · . .· . · ,.·. : : . .-0 -. CQatb:J.g, 5 Js ,_ forined with internal ribs 7, if · 

Figu:re 4 shows an· elevation, ill section_ of >the 'ass~mbly· of layer .. ¢US presents a com· 
_ a moUld:for use in forming a cQatillg ~ ple~y, sm-c:>0~l:J.. and_ regajar ~ylindr~Cal sur-

. · the ~ttery of Figu~ 1. . . . · : . : fa,Ce. then ~~ ~ting may: be fornj(:(J, op.Iy 
. 25 Referrillg to ·the drawings, ·there iS ·sbown With the,·intufl:ted,; erid 11ariges' 6. to e~en the 9o 

a· battery comprismg six flat ~y~r-cells 1. n~cesS.azy ixially: ~cc~· ?>iripteSshie f~~~- ... 
The flat cells are Of the well known Le· . ' Ref~irig .t;i.OW ro: :J"igi.lre 04· which . shows 

~t::~~eVI(:o~~~tnr:ff.a~ail:#~v; ;;1~~~}-~~Iri~~~:I1~~~1!;·~~-
30 separator (not shown} and dep?~anzer ,cak~ 1 ilre. as~l_n,l>led_ in 'series'fa.Ce Jo fa¢¢ ~~e~ 95 · 

;lm £~~g:=1:1~*~;!~1!~~1~s~~1~ · ~~~o~i~ta~t~d~1t~c!f:~~~~~%~ . 
sb.eath : 3 fC,~ea of 'electrolyte;.~perviou~ iifuls 10 and, 1J: and are plaCe<l in a '.~ould . 
material;· the · '. al edges of which ov-~r~ fortried.. iii two:· arts 12 and. 13 wlµch ma : 

35 lap the Dlar~fea of· the.-carbon:·e,J.eb be diSengag~d from 'each other.' As w,µi;-4 100 
trOdes and ·the d~polarjzer, each cellbeirig_~f seei( from the_ drawings the Wicolited>~t~ 
tablet· fotj:n: . When cell~ so •made are :as- tecy' is supported· in the QJ.ould ~t tl::t~ @tra:I .. 
sein:bled to fortn a battery; the ·margirull. portion oLeach of .the dises· 8 a:n:d· 9 bi 
edge~·· beCc>:tite clam.ped ' between a<ijacent bus'-1.es, i 4 • 'whi~h_ · proteet thC$e. cen#81 por~ 

40 cells to· form. seals thereat. Each sheath 3 tio.n~ '*iying the_ elect~e$ 10 ~d ll fr9m 105 
~egregates · · ad1acent· Cells·· of . a. battery·· op.e bew.g :~ted. · l>Y ·.synthetic pl.a.sties .. m~~e,~al~ 
ftoin the other and forms a per1ph~al Cham• Any .desrred . area of. the. battery :qiay, .be 
ber 4 'for ariy electrolyte ' which may : be coate<f provided_ that Jlw' neeessar)' . ~y 
exuded by each cell dUiing assembly or du_r~ directed eompiessive . force iS iiiaiiitaiile4 

4'f> ing rapid discharge. Thus. seep~ge of eleetr<?• but natQ~Y as ~t an area of th~&tte¢..~1Q 
lyte, •.·.from:. oi;ie. cell_ to · an . ad1acent Cell is as possible ·.is· protected· Jo.·. en~ure ~~!00- . · -
entirely eliminated •.. · _ . , . . leakage_ of ~~trolyte the1'.Ctllfou89./ ,,... ~>-
- -Jn ~ccordap.ce \\'It~ tlie 111ven~1on, th~ bat- TJi~ other:~ of _the ~Ei!U?ry are· ex:P:o~'.: .. .•· 
tery is provided with a plasti~ coatin~ . 5 to molten plasti~ which is m1ected- at ~~-

50 co1!1pr~ing ·,a synth~ti9 ·plastics _mater~.. tein:tJC;rilt~re , and· pr~n;:;. ~'.g .. l,~t,?0-11~ .. c: _ 
which m th.e embodxm~nt shown IS a mu:·· lbs./sq. m;, from an. m1eet10n mol,il@g ....,_, .. 

~i~t~5!~r;r ot;f~ ~~~-e!??~e;,:~ :r:Ii~~~~~':11~!rd~tu~s\41~:</·' 
55 -~1t!c~!J°!~t~::1}6.~~o~~~e~ri;1~ f~~s!j~~:!1;~0~~~gmfu~d~. ;JSii,::-:.i¥<t .': _ 

· cell~:~l suffiflen~ to .maJJ1tam th~ cells ~- m ~tJ.d r~ ri~s co~pnsmg a_ syn>--...~~-- - .· .• .. , 
.effective.senes electrical contact. The axially tics material xs formed on the" ba . , . _ ... ·,. ,. _ _,.. ..... · 

.. ~~r.~~~f.bisil~;~rce~~~~~~e~~ ::i~~~l=~~~ffi~~~~te~at:ii~-~.; '. · , · .. ·•· 
0 

6.Q . :fOrID.ed:'on'tlie co11ting:S and by·mtegral m· 1 in eff~tive series electrical con~ Wrtb91:lt~.l~ :· 

. ~~~~~l.1. ~~~~~~~·\''''• .. ·.· and 9 which discs carry· respectively· the matenal ·has. cooled ~(;I solidified, ~4.:Jl>,'e . : __ . 
65 ·:pOSitive termmal 10 and the negative term- parts·: ;12:. and 13 disengaged; the streWb :l3(). 

: ·~. . 
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aqd thickne~ of the coating 5 is such that 
the flanges 6·and ribs 7 formed thereon con­
tinue to exert an axially directed compres­
sive force on the enclosed cells 1 sufficient 

5 to maintain the cells in the series electrical 
contact and to cause each sheath 3 to form 
an expansion chamber around the periphery 
of each cell 1. 

As will be understood the mould may be 
10 designed so that the flane:e 6 may have vary­

ing widths and so that it. may extend over 
the whole area of the exposed parts of the 
cardboard discs 8 and 9 up to the edges of 
the terminals 10 and 11. 

15 As will be seen from Figure 1 the coating 
5 formed around the cells adopts the con­
tours of the peripheries of the cells. i.e. the 
coating is· in intimate contact with the said 
peripheries and follows any micro-eccentri-

20 cities. Whilst the coating is not truly adhe­
sive it is under tension so that there is no 
possible passageway between the coating 
and the cells for the pa:ssage of electrolyte. 
The coating 5 does not fuse with the sheaths 

25 3 so that they remain intact and provide 
the expansion chamber 4 after the moulding 
operation. Some deformation of the ex­
pansion chamber 4 may take place however. 

The plastics material used to form the 
30 coatings on the battery may be rendered 

opaque if desired by the addition of suitable 
colouring matter. 

By use of the present invention there js 
provided a layer-cell battery in which the 

35 jndividual cells are maintained in intimate 
series electrical contact and which may be 
formed without the necessity of tying the 
cells together and dipping the tied stack 
manually into a bath of molten wax. The 

40 strength of the plastics material coating 'is 
such that. by the flanges and ribs. for ex­
ample, integral therewith it will maintain 
the individual cells in series electrical con­
tact due to the axially directed compressive 

45 force it exerts on the cells. 
Furthermore. it is found that the plastics 

material coa~ng prevents moisture leakage 
and evaporation so that the battery has a 
long storage life. The coating is also strong 

50 enough to withstand stresses which are pro­
duced by the swelling of the cells when the 
battery is subjected to rapid discharge and 
towards the end of the life of the battery. 
In fact. the coating is able to withstand pro-

55 longed storage and discharge under extreme 
climatic conditions. 

A further advantage of the battery is that 
the coating is inert to, and impervious to, 
electrolyte so that the leakage characteristics 

60 of the battery are outstanding. 
The present invention also comprehends 

a method of manufacturing the battery as 
hereinbefore described comprising the steps 
of assembling a plurality of cells in series 

65 electrical contact with one another together 

/ 

with the interconnections between the ceHs 
and terminals, and forming by low pressure 
injection moulding. a coating comprising a 
synthetic plastics material around the peri­
pheries of said cells. to adopt the contours 70 
of said peripheries, the coating formed being 
of sufficient· thickness to exert an axially 
directed compressive force on the enclosed 
cells sufficient to maintain said cells in effec-
tive series electrical contact. 75 

WHAT WE CLAIM IS:-
1. A galvanic dry battery comprising a 

plurality of flat cells, each cell having a 
peripheral chamber surrounding the respec-
tive bibulous elements, characterized by hav- 80 
ing a coating of a synthetic plastics material 
which is mobile at low temperatures, for 
example, 120-130°C, produced on the 
battery by low pressure injection moulding. 

2. A galvanic dry battery according to 85 
Claim 1 wherein the synthetic plastics ma­
terial is a low molecular weight poly­
ethylene. 

3. A galvanic dry battery according to 
Claim 1 wherein the synthetic plastics ma- 90 
terial . is nylon, a copolymer of polyvinyl 
acetate and polyet:pylene, or a mixture of 
polyethylene and paraffin wax. 

4. A galvanic dry battery according to 
Claim 3 wherein a mixture of 50% by 95 
weight polyethylene and 50% by weight 
paraffin wax is used as the synthetic plastics 
material. 

5. A galvanic dry battery according to 
any one· of Claims 1 to 4 wherein the syn· 100 
thetic plastics material is moulded at a tem­
perature between 120-130°C and a pres­
sure not exceeding 200 lbs. per sq. in., for 
example, 100--150 lbs. per sq. in. · 

6. A galvanic dry battery according to 105 
any one of the preceding claims wherein the 
coating is formed with integral inturned 
flanges and integral internal radial ribs to 
exert an axially directed compressive force 
on the enclosed cells sufficient to maintain 110 
the said cells in effective series electrical 
contact. 

7. A method of manufacturing a gal­
vanic dry battery according to Claim 1 com­
prising the steps of assembling a plurality of 115 
cells in series electrical contact w1th one an­
other together with the interconnections be­
tween the cells and terminals. and forming. 
by low pressure injection moulding, a coat-
ing comprising a synthetic plastics material 120 
around the peripheries of said cells to adopt 
the contours of said peripheries, the coating 
formed being of sufficient thickness to exert 
an axially directed compressive force on the 
enclosed cells sufficient to maintain said 125 
ceUs in effective series electrical contact. 

8. A galvanic dry battery manufactured 
by the method of Claim 7. 

9. A galvanic dry battery having a coat-
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a:qd thicknes,S of the· coating. 5 is such that with the fu.terconnections .bet.ween. the cells 
·the :flanges 6 ·and· rib$., .7. · fori:n~: thereon con- · aruJ terminals, .. and f9tiniilg by low ·pressure 
tinue to exert an axially dirCCted. compres- injection •moulding~•· a coating comprising' a 
sive force on the enck>Sed cells 1 sufficient synthe~c· plasties· .material• around •the · peri"' • 

-~. 5 to maintain the cells in• the series electrical pheries of·said' cclls.·to adopt the contours 70 
contact and to cause each sheath 3 to fotm of said peripheries, the coating formed· being• 
an expansion chamber around the periphery .. of sufficient thickness to exert an axially 
of each cell I. . . . . .· d_irected compressive force on the enclosed 

As will be understood the mould may be cells sufficient to maintain said cells in effec-
10 designed so that the :flange 6 may lia.ve vary• tlve series electrical contact. 75 

15 

ing widths and so that it may extend· over 
the whole area of the exposed parts ·of the 
cardboard discs 8 and 9 up to the edges of 
the terminals 10 and 11. 

As will be seen from Figure 1 the coating 
5 formed around the cells adopts the Con­
tours of the peripheries of the cellS, ie; the 
coating is in intimate contact with the said 
peripheries and follows any micro-eccentri-

20 cities. Whilst the coating is not truly adhe­
sive it is under tension so that there is no 
possible passageway between the coating 
and the cells for the passage of electrolyte. 
The coating 5 does not fuse with the sheaths 

25 3 so that they remain intact and provide 
the expansion chamber 4 after the moulding 

· operation. Some deformation of the ex-
pansion chamber 4 may take place however. 

The plastics material used to form the 
30 coatings on the battery may be rendered 

.opaque if desired by the addition of suitable 
colouring matter. 

By use of the present invention there is 
provided a layer-cell battery in which the 

35 individual cells are maintained in intimate 
series electrical contact and which may be 
formed without the necessity of tying the 
cells together and dipping the tied stack 
manually into a bath of molten wax. The 

40 strength of the plastics material coating is 
such that, by the flanges and ribs, for ex­
ample, integral therewith it will maintain 
the individual cells in series electrical con­
tact due to the axially directed compressive 

45 force it exerts on the cells. . 
'Fµrtjiermore, it is found that the plastics 

material. ~ting prevents moisture leakage 
anf evaporation so that the battery has a 
lop.g storage life. The coating is also strong 

50 ert~gh to withstand stresses which are pro-
- duCed by the swelling of the cells when the 
battery is subjected to rapid discharge and 
towards the end of the life of the battery. 
Iii' fact, the coating is able to withstand pro-

05 .lo!-1~ ·storag~ .and discharge under extreme 
. , crmiettc conditions. 

~U{ther advantage of the battery. is that 
the.. . .ooating is inert to, and impervious to, 
electrolyte so that the leakage characteristics 

60 of the battery are outstanding. 
· The present invention also comprehends 
a method of manufacturing the battery as 
hereinbefore described comprising the steps 
of assembling a plurality of cellS in series 

65 electrical contact with one another together 

WHAT WE CLAIM IS:-
1. A galvanic dry battery comprising a 

plurality . of fiat cells, each cell having a 
. peripheral chamber surrounding the respec-
tive bibulous elements, characterized by hav- 80 
ing a coating of a synthetic plastics material 
which is mobile at low temperatures. for 
example. 120-130°C, produced on the 
battery by low pressure injection moulding. 

· 2. A galvanic dry battery according to 85 
Claim 1 wherein the synthetic plastics ma­
terial is a low molecular weight poly­
ethylene. 

3. A galvanic dry battery according to 
Claim 1 wherein the synthetic plastics ma- 90 
terial is ·nylon, a copolymer of polyvinyl 
acetate and polyetpylene, or a mixture of 
polyethylene and paraffin wax. 

4. A galvanic dry battery according to 
Claim 3 wherein a mixture of 50% by 95 
weight polyethylene and 50% by weight 
paraffin wax is used as the synthetic plastics 
material. 

5. A galvanic dry battery according to 
any one of Claims 1 to 4 wherein the syn- 100 
thetic plastics material is moulded at a tem­
perature between 120-130°C and a pres­
sure not exceeding 200 lbs. per sq. in., for 
example, 100-150 lbs. per sq. in. 

6. A. galvanic dry battery according to 105 
any one of the preceding claims wherein the 
coating is formed with integral intumed 
flanges and integral internal radial ribs to 
exert an axially directed compressive force 
on the enclosed cells sufficient to maintain 110 
the said cells in effective series electrical 
contact. 

7. A method of manufacturing a gal­
vanic dry battery according to Claim 1 com­
prising the steps of assembling a plurality of 115 
cells in series electrical contact with one an­
other together with the interconnections be­
tween the cells and terminals, and forming, 
by low pressure injection moulding, a coat-
ing comprising a synthetic plastics material 120 
around the peripheries of said cells to adopt 
the contours of said peripheries, the coating 
formed being of sufficient thickness to exert 
an axially directed compressive force on the 
enclosed cells sufficient to maintain said 125 
cells in effective series electrical contact. 

. 8. A galvanic dry battery manufactured 
by the method of Claim 7. . 

9. A galvanic dry battery having a coat-
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--~~~--------------~--~---------~-...~ ing of a synthetic plastics material substan· :PAGE, WHITE & FARRER. 
tially as hereinbefore ..described. _ _ · 

-10. A galvanic dry battery substantially 
as hereinbefore described with reference -to 

5 the.· Drawings acco.nipa.nying the Provisi®.al -
Specification. _. _ 

Chartered Patent Agents. 
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