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.C_OMPLETE SPECMCAﬂON.
Improvements in or relating to Galvanic Dry Batteries.

We, TuE EvER READY COMPANY (GREAT
BRITAIN) LIMITED, a Company inooll:lporated
under the laws of Great Britain of Hercules
Place, Holloway, London, N.7, England, do
hereby declare the invention, for which we
pray that a patent may be granted to us,
and the method by which it is to be per-
formed, to be particularly described in and
by the following statement:— -

.~ A commonly .used type of galvanic dry
battery consists of a plurality of cells each

- comprising a duplex electrode, separator and

a depolarizer, the bibulous element of each
cell being provided with a sheath affording a
periphieral chamber about the bibulous ele-
ment, the sheaths forming a seal between the
cells when the latter are tied together in
operative electrical series relationship there-
‘by segregating the bibulous element in one
cell from the similar element in an adjacent
cell, so that seepage from one cell to another
is prevented.

~ 7 According to the present invention, a
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_-galvanic dry battery comprising a plurality
Of flat cells, each cell having a peripheral
chamber surrounding the respective bibulous
€lements is characterized by a coating of a

-Synthetic plastics. material which is mobile

30

- ... By.employing plastics of
~ :%1__@1 there is no possibility of drying out

at low temperatures, for example 120°C to
130°C, produced on the battery by low
~pressure injection moulding.

the type_' men-

e depolarizer and there is the ensuing ad-

35 vantage of operating at low pressures so

that the battery

‘by the procedure. . _
. From the foregoing it will be appreciated
‘that the necessary electrical conductors and
terminal contacts will be associated with the
battery before moulding takes place and that
the end walls of the mould will be shaped to

[Price 4s. 6d.]

construction is unimpaired

receive the type of terminal contacts used
to prevent them being coated in the mould-

mgrﬂrocess. :
e present invention ensures the as-
sembly of cells in desired series relationship

‘and eliminates the usual tying process and
also the usual coating of the tied cells in

paraffin wax. B

Suitable synthetic plastic materials for use
according to the invention in making a leak
proof cell are low molecular weight poly-

-¢thylenes, they are mobile at quite low tem-

Beratures (130°C—180°C) and on sefting
ave sufficient coherence to retain the re-
quired hermetic seal over the cell to prevent
Ioss of moisture from the depolarizer.

Furthermore, certain types of nylon as well
as a copolymer of polyvinyl acetate and
polyethylene or mixtures of polyethylene
with paraffin wax, for example, 50% by
weight of polyethylene and 50% by weight
of paraffin wax, can be injection moulded
onto dry cells and batteries comprising the
dry cells using low temperatures and pres-
sures of the order of 100 1bs. to 150 Ibs. per
sq. in. not exceeding, for example, 18
200 1bs. per sq. in. These low pressures com-
pare with pressures of the order of 20,000
Ibs. per sq. in. which are conventionally
employed. .

ese materials have a low thermal

capacity whilst the injection moulding
machine, which may be water cooled for
example, has a high thermal capacity so
that coating materials mobile at tempera-
tures higher than a battery or round cell
could withstand if exposed to such tempera-
tures in an oven for example, can be used
because these coating materials rapidly give
up their heat during the moulding process be-
fore they can injure the.cell or battery. In

.operating in accordance with the present
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are in the example 1

. invention,: synthetlc plastlcs matenals
chosen so that they are injection moulded_.
onto -the cell under conditions' which' m no " -

way harm the cell..

In order that the mventlon may be clearly

" understood “an ‘embodiment ‘in accordance -

.therewith will now be described by way of

~ example with- reference to- the diagrammatic
-drawings accompanymg the

‘Specification - in~ which: - like *-

- numerals indicate the same or similar parts

Provisional

and in whrch —

. reference.. :

. ing a coating (shown in section) in.

accordance with the invention,
re 2 is a plan.-view of the end of the
ttery of Figure 1 carrying the posi-
~tive terminal;

terminal, and .

" Figure 4 shows an elevatlon, in sectron of .

a moild for use in forming a coatmg on
" the battery of Flgure 1.

Referrmg to the drawmgs, there is shown Wi

a battery comprising six . flat layer-cells 1.

electrodes - (not “shown) spa ced apart

sheath .3 formed of -eléctrolyte-impervious
material, the marginal edges of ‘which over-
lap the marginal area of the’carbon ‘elecs

odes and the depolarizer, eéach cell being of
tablet’ form. ~ When cells so made are “as-

- sembled” to’ form a- battery; the- marginal
edges become ‘clamped ''between adjacent
‘cells to form seals thereat. Each sheath 3
segregates -adjacent cells of a battery one
from the other and forms.a peripheral chamn- -

- ber 4 for any electrolyte which may be

exuded by each cell during assembly or dui-

ing rapid discharge. Thus secpage of electro-

Iyte - from one . cell to ‘an .adjacent cell is
' entn'ely -eliminated.

In accordance w1th the invention, the bat-
tery is provrded with - plastic coating 5

- Fxgure 3 is a plan view of the other end:
of the battery carrymg the negatlve ’
-.coating. 5 is. formed ‘with - internal ribs 7, if -
‘the assembly of layer cells’ presents a com-

: Theﬂatcel]sareofthewellknownbe-.
_clanche type having' positive and negla),tlve

Vi
--separator ‘(not shown): and depolanzer cakeé
2, the peripheral edges of which ‘assembly -
istrated enclosed in'a

comprising *a synthetlc “plastics matenal_

ture of 509, “by weight of polyethylene and
50% by weight of paraffin wax. The coating

5 is of sufficient thickness to exért an-axially

‘directed compressive force on' the enclosed
~ cells 1 sufficient” to maintain the cells 1' in

" -'eﬁectrve series electrical contact. The axially

R . direc

o 6

ed:'on ‘the coating 'S and- by ‘integral in-
‘radial ‘ribs 7- which 'project into the
terstices. ‘between - adjacent cells- 1.

and -9 which - discs’ ‘carry - respectrvely ‘the

-which. in . the embodimént shown is a mix-- -

; . compressive Force'is exerted in this
o Oem odrmer_lt by. intégral inturned. fanges 6.

.:radl'
“Theflanges ‘6 overlie- cardboard discs 8 -

-posrtrve termmal 10 and the negatrve term- parts: 12 :

‘battery, - together with the
"formmg the ‘coating 5, preferably. by

tion: moulding,
of - the -

- effective’ ‘seriés ielectrical  contact.

L1 are assembled m'

: formed in two parts 12 and 13 Whlc

_machine (not shown) through the’ inlet 1

tics ‘material is formed on'the: batte:
‘mould- ‘inaintains. the battery under-
‘wise pressure sufficient ‘to maintair

causing~any damage to the ‘cell's
“whilst. “the “muolten plastics material

.inal" 11 -and whlch sandwrch the mdrvrdual, L

cells 1 "between them.
- The battery is manufactured by assemb- :
ling, e.g. six layer-celltsh 1-in-series electrical -

I e
8.and 9 carrying the. ‘terminals 10 and: ll,and S

jec- - . -
around - the penphenes
cells;” to: adopt .the _:contours
peripheries. " The - ‘coating - 5

of ‘'said

: . -is. formed with the mtegral Intorned
Figure 1 is an elevation of a “battery hav-

flanges. 6 and radial Tibs~7 "so that

after the -moulding- operation, ie. when the o
. -Coating-5 has solidified, the inturned: flanges';
6 and- the radial ribs ‘7 exert an. axially -

80

directed compressive force- on the enclosed = -
cells- 1 sufficient to maintain the cells in

Although in the embodiment descrrbed the -

pletel
f 5

:smc;gth and_regular cylindrical sglr- :

necessary ‘axially: du"' tedoompressivef' ce... .
‘Referring now. to Yigure. 4 which .shows

more détails ‘of: the manner m whxch the ¥

teryofFlgurelrsm ﬂuf___ red, the'si

be dlsengaged from each other. As will:
seen from' the ‘drawings the unicoated: b

tery is supported in the mould at the central -

gortlon of each of ‘the discs 8 and 9 by
ushes 14 which protect ‘these cedtral por- -

tions cairying the electrodes 10° and 11 from 106 s

being .¢oated by synthetic ‘plastics material:’
Any desired .area of the battery. may:._be
coated provrded that : the necessary axially .
directed ‘compressive force is ‘maintained

but naturally:as great an area of the'l hatte:;z_,llo R

as -possible: is' protected 'to . ensuré
leakage of electrolyte therethrough_—_
The other, parts of the battery are’ exposEZi
to molten’ plastic- which is ‘injected: at alaw
temperatare .and. pressure, e€.g. 100—1,50 115
Ibs. ?eq in;,” from an injection moulding -

-ag_amst

which ‘encircles the mould, delivers mo___,
plastlcs material into" the mould gl&,
16, so'that a coating having inturped-fl
and radial ribs comprising a ‘synthetic'p

1in effectrve series electrical con

_ the mould and ‘after the p'_l_'
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and thickness 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

‘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
designed so that the flange 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.

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-
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
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
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
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
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
force it exerts on the cells.

Furthermore, it is found that the plastics
material coating prevents moisture leakage
and evaporation so that the battery has a
long storage life. The coating is also strong
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 ccating is able to withstand pro-
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
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
electrical contact with one another together

with the interconnections between the cells
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
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.

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-
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.

. A galvanic dry battery according to
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-
terial is nylon, a copolymer of polyvinyl
acetate and polyethylene, or a mixture of
polyethylene and paraffin wax.

4. A galvanic dry battery according to
Claim 3 wherein a mixture of 50% by
weight polyethylene and 509% 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-
thetic plastics material is moulded at a tem-
perature between 120—130°C and a pres-
sure not exceeding 200 ibs. per sq. in., for
example, 100—150 Ibs. ger sq. in. :

6. A galvanic dry battery according to
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
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
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
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
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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and thickness-of the coating 5 is such that
the flanges 6-and ‘ribs, 7 formed. théreon con-
tinue to exert anaxially directed compres-
sive force on the enclosed cells 1 sufficient
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. S

As will be understood the mould may. be
designed so that the flange 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. : :

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-
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
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
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
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
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
force it exerts on the cells. :

_Furthermore, it is found that the plastics
material coating prevents moisture leakage
and’ evaporation so that the battery has a

- long storage life. The coating is also strong
enigugh to withstand stresses which are pro-

- ~duced by the swelling of the cells when the
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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-

_-Jonged "storage and discharge under extreme

imatic conditions.

“~Afusther advantage of the battery.is that
the..coating is inert to, and impervious to,
electrolyte so that the leakage characteristics
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
electrical contact with one another together

with the inferconnections. bétween the cells

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
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.

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-
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
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-
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terial is nylon, a copolymer of polyvinyl -

acetate and polyethylene, or a mixture of
polyethylene and paraffin wax.

4. A galvanic dry battery according to
Claim 3 wherein a mixture of 50% by
weight polyethylene and 50% by weight

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-
thetic plastics material is moulded at a tem-
perature between 120—130°C and a pres-
sure not exceeding 200 Ibs. per sq. in., for

" example, 100—150 1bs. per sq. in.

6. A galvanic dry battery according to
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
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
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
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
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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