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(71)  We, UNION CARBIDE CORPORATION, embedded in the pitch which could
possibly a corporation organized and existing under  result in forming a
gastight seal which pre- the laws of the State of New York, United  vents
venting. In addition, it is possible that States of America, of 270 Park
Avenue. New  the inside surface of the container could 5 York, State of New
York 10017, United  become dirty due to mercury contamination, 50 States of
America, (assignee of RICHARD  prior to dispensing the asphaltic pitch.
This BERNARD AFFELDT), do hereby declare the  could result in a pseudo-seal
which, over a vention, for which we pray that a patent period of time,
could eventually lead to may be granted to us, and the method by  moisture
loss from the cell and/or oxygen 10 which it is to be performed, to be
particu- ingress to the cell because of insufficient ad- 55 larly described
in and by the following state- hesion of the pitch to the can or container.
ment:-                                  It is also possible that during the
heating of This invention relates to a cell such as a  the asphalt pitch to
cause a meniscus to sealed galvanic dry cell, and more particu- form at the
can-asphalt interface, pin holes 15 larly to a seal closure for the open
end of  may form in the pitch as a result of expan- 60 a cylindrical
container used in such a dry  sion of the air in the void volume below cel.
the support washer which would allow mois- Conventional galvanic dry cells
for use in  ture loss and/or oxygen ingress to the cell. flashlights, toys
or other sundry devices gen- Another disadvantage in the use of asphalt 20
erally comprise a cylindrical container, such  seals is that they
physically take up a rela- 65 as a zinc anode can, a depolarizer mix fill-
tively large space in the cell thereby limiting ing most of the container
and a carbon rod  the size of the airspace into which the re- in the centre
of the container which func-  action products of the cells can discharge.
tions as the current collector for the de- In addition, asphalt seals are
not particu- 25 polarizer mix. The cells are generally sealed  larly suited
for high temperature environ- 70 by inserting a support washer over the
ments since the seal at the asphalt-can inter- cathode depolarizer mix and
then dispens-  face is subject to degradation at high tem- ing hot molten
asphalt onto the washer  peratures which could possibly cause paths thereby
providing an asphalt seal for the  through which moisture and/or oxygen 30
cells while also providing an airspace above  could travel.
75 the depolarizer mix and below the asphalt   In the above-described
cells, the venting seal to accommodate the discharge gases  of the gases
from within the cell can take and exudate of the cells.               place
through a porous current collector Although asphalt seals have been em-
such as a carbon rod or the like. Although 35 ployed with some success in
sealing galvanic  a properly prepared asphalt seal will effec- 80 dry
cells, they do have a number of draw- tively minimize electrolyte or
moisture loss backs or disadvantages. For example, sev- through evaporation
and minimize air or eral assembly procedures are required such  oxygen
ingress to the cells, the assembly as placing a support washer down into
the  and quality control techniques required to 40 cell, pouring an
asphaltic pitch onto the  insure good seals are rather expensive and 85
support washer, placing a vent washer on  time consuming. The finished
cells that do top of the asphaltic pitch and then finally  not meet the
minimum quality standards for placing a cap on top of the cell and locking
one reason or another are usually disassem- it in place. The vent washer is
usually re- bled so that the raw cell components can be 45 quired to
prevent the cap from becoming  reused. However, in constructions where the
90    1 545 064                                       2 container is
adhered by asphalt or the like  advantageously being corona treated so as
to the outer finish, recovery of the raw cell  to improve the surface
adhesion character- components is messy and expensive.        istics of the
polyethylene. A suitable pro- A feature of the present invention is to
cess for corona treating polyethylene is dis- 5 provide a one piece closure
for a dry cell closed in U.S. Patent No. 3,914,521.     70 wherein the
closure replaces several com-     Adhesives suitable for use in securing
the ponents of the conventional cell described  closure  to  the rim  of
the  container. 



above and is capable of sealing the cell.    and  to  the  current
collector or cap Another feature of the invention is to   can  be any
adhesive that ill not ad- 10 provide a closure for galvanic dry cells which
versely  react with either  the  closure ma- 75 can easily and
inexpensively be assembled  teral or the cell components and which will The
present invention provides a galvanic        secure the closure to the
respective cell components Suitable adhesives are disclosed cell comprising
a cylindrical container hav-  in the textbook titled "Handbook of Ad- 15
ing an open end, an electrode comprising a  hesives" edited by Irving
Skiet-Reinhold  80 depolarizer mix disposed within said con-  Publishing
Corp. New York (1962). Specific tainer and separated therefrom by a sepa-
adhesives suitable for use in this invention rator, a current collector
centrally embedded  are  polyamide  resins which  are  either in said
depolarizer mix and a closure cover-  thermoplastic heat seal or
heat-activated ad- 20 ing the open end of said container, said  hesives or
thermoset, structural adhesives.  85 closure having a tubular neck at its
centre    Another class of suitable adh es is the and a tubular skirt at
its periphery and being fatty polyamides which are produced from disposed
such that the current collector  dibasic fatty acids. As defined in the
"En- passes through said tubular neck and such  cyclopedia of Polymer
Science and Tech- 25 that the peripheral tubular skirt contacts the
nology" Vol. 10, Interscience Publishers, 90 exterior of the rim at the
open end of said  a division  of John Wiley & Sons, Inc., Patty container,
the current collector being adhes-  polyamides are condensation products of
di- ively secured to said tubular neck and the   nd polyfunctional amines
and di- and poly- peripheral tubular skirt being adhesively  basic acids
obtained  by the polymerization 30 secured to said exterior of the rim
thereby  of unsaturated vegetable oil acids or their 95 providing a closure
seal for said cell.    esters. Fatty polyamide adhesives, in addition The
invention also provides a galvanic  to  being  excellent adhesives, also
resist dry cell comprising a cylindrical container  wetting by alkaline
electrolytes  and there having an open end an electrode compris-  fore can
retard "creep" of such electrolytes 35 ing a depolarizer mix disposed
within said within or from the cells over a long period 100 container and
separated therefrom by a sepa-  of time. The use of fatty polyaimde in gal-
rator, a current collector centrally embedded  vanic cells is disclosed in
U. S. Paent No in said depolarizer mix, a cap seated on the  3,922,178. top
of said current collector and having a    One of the primary requiremet of
ad- 40 radially outwardly projecting flange, and a hesives for use in this
invention is that they 105 closure covering the open end of said con-
effectively provide a leakproof seal at press- tainer, said closure having
an opening at its  sures of about 5 psig (gauge) and above. centre and a
tubular skirt at its periphery Specific adhesives suitble for use in this
in- and being disposed such that the current  vention are cold setting
cyanoacrylate ad- 45 collector and the cap pass through said open-  hesives
available commercially as "Eastman 110 ing, the cap flange being seated
against and  910" from the Eastman  Kodak Co. in New adhesively secured to
the inner surface of  York, hot melt adhesive, available commer the closure
adjacent the centre  opening  cially as "Eastman A 40-S" also from East-
therein, and such that the peripheral tubular  man Kodak Co. and hot melt
fatty poly- 50 skirt of the closure contacts the exterior of amide
adhesives available commercially as 115 the rim at the open end of said
container, "Swift's 610 Hot Melt Adhesive" from the the skirt being
adhesively secured to the ex-  Swift Chemical Co. in Illinois terior of
said rim, thereby providing a clos- The invention will be described
further, ure seal for said cell.                    by way of example, with
reference to the 55   The closure of this invention is preferably
accompanying drawings, in which:-       120 made of an insulating material
such as plas-    Figure 1 is an elevational view, partly in tics. For
example, the following materials  cross-section, of a primary galvanic dry
cell may be used:- polyethylene, polyproylene, embodying the invention;
vinyl polymers, polycarbonate high impact    Figure 2 is an elevational
view, partly in 60 polystyrene, copolymers made from acrylo-
cross-section, of the closure used in the dry   125 nitrile, butadiene and
styrene (ABS), and  cell shown in  Figure 1; nylon. Of the above,
polyethylene is the pre-     Figure 3 is an elevational cross-sectional
ferred material and preferably at least the  view  of a portion of another
embodiment surface of the polyethylene is adhesively  ment of the
invention; 65 secured to the container, the current collector    Figure 4
is an elevational view, partly in 130    3
1 545 064 cross-section, of the closure used in the dry  the diameter of
the neck 14 of the closure cell shown in Figure 3;                  12 is
chosen to provide a snug sliding fit Figure 5 is an elevational
cross-sectional over the current collector 8 and the diameter view  of a
portion of another embodi- of the depending skirt 20 is selected to pro- 



5  ment of the invention;                   vide a snug sliding fit with
the rim portion 70 Figure 6 is an elevational view, partly in  24 of the
container 2. Preferably the rim cross-section, of the closure used in the
dry  portion 24 of the container 2 is crimped or cell shown in Figure 5;
necked in to allow for the thickness of the Figure 7 is an elevational
cross-sectional skirt so as to provide an overall uniform 10 view of a top
portion of another embodi- raw cell diameter as shown in Figure 1. A 75
ment of the invention; and               layer of suitable adhesive 26 is
disposed be- Figure 8 is an elevational view, partly in  tween the wall 16
of the neck 14 and the view of a portion of another embodiment outer
surface of the current collector 8 and of the invention; and
between the wall 22 of the skirt 20 and the 15   Referring to the drawing
and particularly  outer surface of the crimped rim portion 24 80 to Figures
1 and 2, there is shown a gal- of the container 2. The adhesive may be
vanic dry cell embodying the invention. The  applied to the inner walls 16
and 22 of the dry cell includes a cylindrical container 2  closure 12
and/or to the corresponding sur- which is made of an electo-chemically con-
face of the current collector 8 and the 20 sumable metal such as zinc and
which serves crimped rim portion 24 of the container 2, 85 as the anode of
the cell. Included in the  respectively. It should be noted that the ad-
container 2 are an insulator disc (not shown) hesive joint for the skirt 20
is preferably disposed at the base of the container 2, a  made with the
outside surface of the con- separator 4 lining the cylinical wall of the
tainer which is clean, or can easily be made 25 container, a cathode
electrode comprising a  so, as compared with the inside surface of 90
depolarizer mix 6 disposed within but sepa-  the container which could be
contaminated rated from the container by the insulator with the ingredients
of the depolarizer mix disc and the separator 4, and a current col- during
its insertion into the container. lector 8 centrally embedded in the
depolar-    The lengths of the skirt 20 and the neck 30 izer mix 6. The
insulator disc could be made  14 are sufficient to insure a reliable seal
95 of plastics or any other suitable insulating  area. For example, the
length of the skirt material. The separator 4 may comprise a  for American
National Standard Specifica- thin electrolyte paste layer or may be a
tions "D" size cells could vary between thin film  separator containing
electrolyte, about 3/16 inch and 5/8 inch and prefer- 35 e.g., a thin
bibulous paper coated with an  ably be about 3/8 inch while the length of
100 electrolyte gel paste. The cathode depolar-  the skirt for American
National Standard izer mix 6 is an electrochemically active cell
Specifications "C" size cells could vary be- component and may contain, for
example, tween  about 3/16  inch  and 5/8  inch manganese dioxide, a
conductive material and  preferably  be  about  3/10  inch. 40 such as
carbon black or graphite and an  The  length  of the closure  neck  may 105
electrolyte. The.depolarizer mix 6 is usually  vary  depending  on  the
diameter  of molded around a central carbon rod pro- the current collector
rod. For example, viding the collector 8 before being inserted  the length
of the closure neck  could into the cell container but the depolarizer
vary between about 1/16 inch and about 45 mix 6 may be first inserted into
the con-  1/4 inch for a current collector having a 110 tainer 2, the
current collector 8 then being  diameter of about 5/16 inch. However,
forced into the mix. A conventional centre  when vacuum drawing techniques
are em- washer (not shown) may be employed to  ployed to fabricate the
closure of this in- maintain the current collector 8 in a central  vention,
the neck must not be drawn too 50 position extending axially of the
container. long since this may result in thinning of the 115 The surface of
the depolarizer mix 6 is dis- material at the neck radius thus decreasing
posed a fixed distance below the open end  the strength of the neck to a
degree where of the cell container 2 to provide the usual moisture
retention within the cell is jeopar- airspace 10 to accommodate any liquid
spew  dized. Preferably, the neck radius is cham- 55 that may be formed
during cell storage and/  fered so as to provide space for receiving a 120
or cell discharge.                       reservoir of sealant so as to
further insure An electrically insulating closure 12 is  a good seal.
provided for sealing the open end of the    The material thickness of the
closure can cell container 2. As best shown in Figure 2, vary although a
thickness between about 60 the closure 12 is formed as a disc-like mem-
0.005 inch and about 0.06 inch has been 125 ber having a protruding tubular
neck 14  found acceptable with a thickness about 0.02 whose internal wall
16 defines an opening  inch being  preferable.  Closure material 18. At the
periphery of the closure 12 is a  thickness less than about 0.005 inch
would depending tubular skirt or apron 20 having  be insufficient to
provide a good seal while 65 an internal wall 22. As shown in Figure 1, a
material thickness above about 0.06 inch 130    1 545 064
4 would only result in decreasing the airspace  tubular wall 66 and the
depending tubular 



in the cell while increasing the cost of the  skirt 62 is contoured to the
shape of the cell.                                    inner surface of the
one piece cover 32 so As shown in Figure 1, with the closure  as to provide
an airspace of maximum vol- 5 12 in place a fluid-tight seal around the
open  ume for the cell. The extremity 70 of the 70 end of the cell
container 2 is formed which  wall 66 is flared outwardly to facilitate the
effectively seals the raw cell against the es-  insertion of the current
collector into and cape of electrolyte and/or moisture by eva-  through the
opening 72 in the neck 64. As - poration and seals it against the ingress
of  stated above, the closure is adhesively sec- 10 air and oxygen from
the atmosphere. As  ured at the neck 64 to the current collector 75 stated
above, the sealed raw cell could vent  8 and at the skirt 62 to the crimped
rim 24 through the porous current collector such  of the container 2. as a
carbon rod.                           Figures 7 and 8 show another embodi-
The cell proper (i.e. raw cell) with the  ment of the invention wherein
parts similar 15 closure 12 locked in place on the open end  to those shown
in Figure 1 bear similar 80 of the cell container 2 is finished by encas-
numerals except that a different closure 80 ing it within an outer cell
assembly includ-  and a two-piece cover 82, 84 are employed. ing an outer
tubular non-corrodible jacket  The closure 80 has a peripheral depending 30
suitably made of a fibrous material such  skirt 86 and a centrally disposed
opening 20 as kraft paper. An end of the tubular  88. The cap 82 of the
two-piece cover is 85 jacket 30 extends beyond the closure 12 and  provided
with an outwardly flanged rim 90 is locked in engagement with the outer
peri-  the outer surface 92 of which seats against pheral edge of a one
piece metallic cover 32  and is adhesively secured to the closure's in a
conventional manner.                inner surface 94 adjacent to the
opening 88. 25   The outer cell assembly includes means  As discussed above
in conjunction with Fig- 90 for venting any gas released from inside the
ures 5 and 6, the peripheral skirt 86 is sec- cell container 2 to the outer
atmosphere.  ured to the crimped rim 24. The surface 96 Such means may be
provided, for example,  disposed between the opening 88 and the by making
the connection between the cover  depending skirt 86 is contoured to the
shape 30 32 and the jacket 30 permeable to gas.   of the inner surface of
the annular metallic 95 Figures 3 and 4 show another embodi- cover plate 84
which forms the second part ment of the invention having some compo-  of
the two-piece terminal cover. With the nents similar with the cell shown in
Figure  cap 82 fitted tightly over the outer end of 1 and consequently
identified with the same  the current collector 8 and adhesively sec- 35
reference numerals, with the distinction be-  ured to the closure 80 and
the later adhes- 100 ing the use of aclosure 40having a different  ively
secured to the rim  24, the annular contour. Specifically, the closure 40
has a  metallic cover plate 84 is positioned on the peripheral depending
skirt 42 and a cen-  closure 80 and its outer peripheral edge is trally
disposed neck 44 formed or defined  locked in engagement with the rim of
the 40 by a "U" shaped segment 46 of the closure  tubular jacket 30.
Venting is permitted 105 40. A relatively flat surface 48 disposed be-
through the hole 98 in the cap 82. tween the "U" shaped segment 46 and the
It may be advisable in some applications depending tubular skirt 42 is
contoured to  to put an air vent hole in the closure for the shape of the
inner surface of the one  assembly purposes. The reason for this is 45
piece cover 32 so as to provide an airspace  that as the closure is placed
on the raw cell, 110 10 of maximum volume between the de-  the leading edge
of the skirt and neck of polarizer mix 6 and the closure 40. The "U"  the
closure come in contact with the con- shaped segment 46 provides
flexibility to  tainer and the current collector, respectively, the neck 44
so as to facilitate the insertion  thereby causing the air within the raw
cell 50 of the current collector into and through the  to be trapped. As
the closure continues to be 115 opening 50 in the neck 44. As discussed
pushed to its final position, the air trapped above, the internal wall 52
of the neck 44  in the cell is reduced in volume thereby is adhesively
secured to the current collector  causing an increase in pressure within
the 8 and the internal wall 54 is adhesively sec-  airspace of the cell. It
is this increase in 55 ured to the outer crimped rim 24 of the con-
pressure, usually about 15 psi, that could 120 tainer 2.
cause air leakage between the container and Figures 5 and 6 show another
embodi-  the closure and/or between the current col- ment of the invention
with similar parts to  lector and the closure. The adhesive may those shown
in Figure 1 bearing similar  flow back to seal off any air passages so 60
numerals, except that a different closure 60  formed but if it does not
then permanent 125 is employed. Specifically, the closure 60 has  passages
are created. The placing of a vent a peripheral depending skirt 62 and a
cen-  hole in the closure would eliminate this trally disposed neck 64
defined by an in-  problem since the vent hole would act as a turned
depending tubular wall 66. The sur-  pressure relief for the entrapped gas.
The 65 face 68 disposed between the depending  vent hole could subsequently
be sealed up 130   



as part of a venting mechanism in-  cause of the close fit between the
closure and tegral with the finished cell. Alternately, cell components
(i.e., currently collector and trapped air could be vented by a hole in the
container); container wall near the rim or by a short   10. The closure can
be assembled di- 5 slot in the current collector. Both of these  rectly on
the raw cell rather than as part of 70 openings could be disposed such that
when  the jacket assembly, the cover is fully seated, the holes would be
11. The closure system  lends itself to sealed off by the walls of the
closure. One  the use-of a one-piece metal cover or a two- such hole is
shown in Figure 3 and desig-  piece metal or plastics cover with paper or
10 nated as 58.                             plastics finish; and
75 It is also within the scope of this inven-    12. The closure may
provide an increase tion to employ a wax fillet, where the edge  in void
volume of the raw cell for spew con- of the cover and the rim of the jacket
are  tainment or an increase in mix height and joined as shown in Figure 3
and designated  service capacity compared to an asphalt 15 59. In addition,
a spacer ring made of plas-  sealed cell.                       80 tics or
the like may be disposed between the    A resaleable vent mechanism
suggested connection of the cover and jacket and the  by Dennis W. McComsey
which may be used outer closure as shown in Figure 5 and des-  in this
invention comprises at least one vent ignated 76. This spacer ring provides
a more  hole 75 in the closure and a sealing washer 20 secure seat for the
closure and a seal for a  or ring, such as the ring 76, made of poly- 85
vent hole 75 which is described hereinafter. laminated kraft, neoprene
rubber, polysty- The invention provides a closure for the  rene or the like
above the vent hole(s). The open end of a cylindrical container used in
washer may be secured between the connec- a sealed galvanic dry cell which
closure is  tion of the cover and jacket and the outer 25 relatively
inexpensive to manufacture. The  surface of the closure as shown for the 90
closure can be easily and accurately assem-  washer 76 in Figure 5. This
resealable vent bled during manufacture of a dry cell and  mechanism would
operate such that a build- gives reliable and reproducible results in  up
of internal pressure would cause an up- containing and confining gases and
cell axu-  ward movement of the washer and the con- 30 date during cell
storage and dischage. More-  nection of the cover and jacket thereby per-
95 over, the closure when used in a dry cell mitting venting of evolved
gases from the employing an outer cell assembly including  airspace of the
cell. When the internal pres- a tubular jacket, is not exposed to external
sure (i.e. that in the space below the closure pressure or impact and is,
therefore, pro-  and above the depolarizer mix) and the ex- 35 tected from
accidental damage.           teranl atmospheric pressre have equilibra- 100
The closure of this invention may offer a  ted, the washer and cover will
become firmly number of advantages such as:            reseated over the
vent hole(s) thereby seal- 1. The raw cell may be aged indepen-  ing the
said hole(s). This type of venting dently of the jacket;
mechanism can be adjusted to vary the pres- 40   2. The closure may limit
moisture loss  sure at which venting occurs by adjusting 105 and oxygen
ingress to the cell;          the pressure on the venting washer through 3.
The sealant may be on the outside of  an adjustment of the connection of
the cover the container (zinc) rather than on the in-  and jacket or by
varying the washer thick- side, so that a potentially better seal may be
ness and/or material. 45 formed because the outside of the container
110 can be kept clean and free of contamination                EXAMPLE I
from the depolarizer mix or the like:      Thirty  American  National
Standard 4. The sealant may provide an area con-  Specifications "D" size
raw cells (with- tact rather than a line contact, thus an in-  out the
tubular jacket and cover) were 50 creased leakage resistance path;
constructed  substantially  as shown  in 115 5. A reservoir may be provided
for the  Figure  3  Specificially, the cells  were electrode sealant if the
closure is suitably  fabricated using  a zinc can, a  kraft selected or if
it is chamfered:          paper insulator disposed in the base of the 6.
The closure allows appearance rejects  can, a seperator of starch coated
paper lin- 55 to be reclaimed without disturbing the raw  ing the verticals
wall of the zinc can, a posi- 120 cell assembly, thus providing a potential
re-  five electrode of depolarizer mix composed duction of service loss;
of manganese dioxide, carbon black and 7. The closure may be thin to
provide  LeClanche elecolyte disposed in and sepa- minimum material cost
and can be pressure  rated from  the zinc can by the bottom 60 vacuum
formed at high production rates;  separator and the vertical lining and a
por- 125 8. Sealant may be applied directly to the  ous carbon rod
centrally embedded in the container rather than the inside of the clos-
depolarizer mix. A  polypropylene closure ure, thus providing a process
improvement  was placed over the open end of the zinc for assembling cells;
can and using an Eastman 910 adhesive the 65   9. Minimum  sealant may be
used be-  internal wall of the neck of the closure was 130 



1 545 064                                      6 adhesively secured to the
carbon rod and the  trode comprising a depolarizer mix disposed internal
wall of the peripheral skirt of the  within said container and separated
there- closure was adhesively secured to the outer  from  by a separator, a
current collec- upper crimped rim of the zinc can. The cells  tor
centrally  embedded in  said  de- 60 5  were stored for 14 days at
54[err]C. and some  polizer mix, a cap seated on the top were discharged
across a load of 2.25 ohms  of  said  current collector  and having for 10
hours. The cells were visually ex-  a radially outwardly projecting flange,
and amined and found to exhibit effectively no  a closure covering the open
end of said con- leakage of liquid spew from within the cell. tainer, said
closure having an opening at its  65 10   WHAT WE CLAIM IS:-
centre and a tubular skirt at its periphery 1.  A galvanic cell comprising
a cylindri-  and being disposed such that the current col- cal container
having an open end, an elec-  lector and the cap pass through said open-
trode comprising a depolarizer mix disposed  ing, the cap flange being
seated against and within said container and separated there-  adhesively
secured to the inner surface of 70 15 from by a separator, a current
collector cen- the closure adjacent the centre opening trally embedded in
said depolarizer mix and  therein, and such that the peripheral tubu- a
closure coring the open end of said con- lar skirt of the closure contacts
the exterior tainer, said closure having a tubular neck at of the rim a the
open end of said container, its centre and a tubular skirt at its peri-
the skirt being adhesively secured to the ex- 75 20 phery and being
disposed such that the cur- terior of said rim, thereby providing a clos-
rent collector passes through said tubular  ure seal for said cell. neck
and such that the peripheral tubular    7 A cell as claimed in claim 6
wherein skirt contacts the exterior of the rim at the  said rim is inwardly
crimped to accommo- open end of said container, the current col-  date the
thickness of the tubular skirt so as 80 25 lector being adhesively secured
to said tubu- to provide an overall uniform diameter for lar neck and the
peripheral tubular skirt the container and closure assembly. being
adhesively secured to said exterior of    8. A cell as claimed in claim  6
or 7 the rim thereby providing a closure seal for  wherein the container is
encased in an outer said cell.                              cell assembly
including an outer tubular 85 30   2. A cell as claimed in claim 1 wherein
jacket an  end  of which  extends  be- the rim at the open end of the
container is  yond the closure and is locked in engage- inwardly crimped to
accommodate the thick-  ment with a peripheral edge of a metallic ness of
the tubular skirt so as to provide an  cover and wherein a portion ofthe
outer sur- overall uniform diameter for the container  face of the closure
is shaped fit snugly 90 35 and closure assembly.
against a portion of the internal surface of 3. A cell as claimed in claim
1 or 2  the cover. wherein the cantainer is encased in an outer    9. A
cell as claimed in laim 6, 7 or 8 cell assembly including an outer tubular
wherein the closure has at least one vent jacket an end of which extends
beyond the  hole.                                  95 40 closure and is
locked in engagement with a    10. A cell as claimed in caim 6, 7, 8 or
peripheral edge of a metallic cover and  9 wherein the closure is made of a
material wherein a portion of the outer surface of the  selected from the
group consisting of poly- closure is shaped to fit snugly against a por-
ethylene, polypropylene, vinyl polymers, tion of the internal surface of
the cover.   polycarbonate, high impact polystyrene, co- 100 45  4. A cell
as claimed in claim 1, 2 or 3  polymers made from acrylonitrile butadiene
wherein the closure has at least one vent and stytene, and nylon. hoe.
11. A cell constructed substantially as 5. A cell as claimed in any of
claims 1  herein particularly described with reference to 4 wherein the
closure is made of a ma- to and as illustrated in Figs. 1 and 2; or 105 50
terial selected from the group consisting of  Figs. 3 and 4; or Figs. 5 and
6; or Figs. 7 polyethylene, polypropylene, vinyl polymers, and 8 of the
accompanying drawings. polycarbonate, high impact polystyrene, co-     W.
P. THOMPSON & CO. polymers made from acrylonitrile, butadiene
Coopers Buildings, and styrene, and nylon.                              12,
Church Street, 55  6. A galvanic cell comnprising a cylindri-
Liverpool, L1 3AB. cal container having an open end, an ele       Chartered
Patent Agents. Printed for Her Majesty's Stationery Office by The Tweeddale
Press Ltd., Berwick-upon-Tweed, 1979. Published at the Patent Office, 25
Southampton Buildings, London, WC2A 1AY, from which copies may be obtained.



1545064                                        6 adhesively secured to the
carbon rod and the  trode comprising a depolarizer mix disposed internal
wall of the peripheral skirt of the  within said container and separated
there- closure was adhesively secured to the outer  from  by a separator, a
current collec- upper crimped rim of the zinc can. The cells  tor
centrally  embedded  in  said  de- 60 5 were stored for 14 days at
54[err]C. and some  polizer mix, a cap seated on the top were discharged
across a load of 2.25 ohms  of said  current collector  and  having for 10
hours. The cells were visually ex-  a radially outwardly projecting flange,
and amined and found to exhibit effectively no  a closure covering the open
end of said con- leakage of liquid spew from within the cell. tainer, said
closure having an opening at its 65 10   WHAT WE CLAIM IS:-
centre and a tubular skirt at its periphery 1. A galvanic cell comprising a
cylindri-  and being disposed such that the current col- cal container
having an open end, an elec-  lector and the cap pass through said open-
trode comprising a depolarizer mix disposed  ing, the cap flange being
seated against and within said container and separated there-  adhesively
secured to the inner surface of 70 15 from by a separator, a current
collector cen-  the closure adjacent the centre opening trally embedded in
said depolarizer mix and  therein, and such that the peripheral tubu- a
closure covering the open end of said con-  lar skirt of the closure
contacts the exterior tainer, said closure having a tubular neck at of the
rim at the open end of said container, its centre and a tubular skirt at
its peri-  the skirt being adhesively secured to the ex- 75 20 phery and
being disposed such that the cur-  terior of said rim, thereby providing a
clos- rent collector passes through said tubular  ure seal for said cell.
neck and such that the peripheral tubular    7 A cell as claimed in claim 6
wherein skirt contacts the exterior of the rim at the  said rim is inwardly
crimped to accommo- open end of said container, the current col-  date the
thickness of the tubular skirt so as 80 25 lector being adhesively secured
to said tubu-  to provide an overall uniform diameter for lar neck and the
peripheral tubular skirt the container and closure assembly. being
adhesively secured to said exterior of    8. A cell as claimed in claim  6
or 7 the rim thereby providing a closure seal for  wherein the container is
encased in an outer said cell.                               cell assembly
including an outer tubular 85 30  2. A cell as claimed in claim 1 wherein
jacket an  end  of which  extends  be- the rim at the open end of the
container is  yond the closure and is locked in engage- inwardly crimped to
accommodate the thick- ment with a peripheral edge of a metallic ness of
the tubular skirt so as to provide an  cover and wherein a portion of the
outer sur- overall uniform diameter for the container  face of the closure
is shaped fit snugly 90 35 and closure assembly.                    against
a portion of the internal surface of 3. A cell as claimed in claim  1 or 2
the cover. wherein the container is encased in an outer    9. A cell as
claimed in claim 6, 7 or 8 cell assembly including an outer tubular
wherein the closure has at least one vent jacket an end of which extends
beyond the  hole.                                 95 40 closure and is
locked in engagement with a    10. A cell as claimed in claim 6, 7, 8 or
peripheral edge of a metallic cover and  9 wherein the closure is made of a
material wherein a portion of the outer surface of the  selected from the
group consisting of poly- closure is shaped to fit snugly against a por-
ethylene, polypropylene, vinyl polymers, tion of the internal surface of
the cover.   polycarbonate, high impact polystyrene, co- 100 45  4. A cell
as claimed in claim 1, 2 or 3  polymers made from acrylonitrile, butadiene
wherein the closure has at least one vent  and styrene, and nylon. hole.
11. A cell constructed substantially as 5. A cell as claimed in any of
claims 1  herein particularly described with reference to 4 wherein the
closure is made of a ma-  to and as illustrated in Figs. 1 and 2; or 105 50
terial selected from the group consisting of  Figs. 3 and 4; or Figs. 5 and
6; or Figs. 7 polyethylene, polypropylene, vinyl polymers, and 8 of the
accompanying drawings. polycarbonate, high impact polystyrene, co-     W.
P. THOMPSON & CO. polymers made from acrylonitrile, butadiene
Coopers Buildings, and styrene, and nylon.                             12,
Church Street, 55  6. A galvanic cell comprising a cylindri-
Liverpool, L1 3AB. cal container having an open end, an elec-
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