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SEAL FOR ELECTROCHEMICAL CELL 

BACKGROUND OF THE INVENTION 

field of the Inyention ··.· ·.····; ... ·· 

This invention relates to a venting seal for an electrochemical cell. More particularly, 

this invention relates to an electrochemical cell, such as a primary alkaline cell, sealed at one end 

with a seal containing an electrically· nonconductive, plastic seal member having a pressure vent 

comprising an annular diaphragm that ruptures in shear to vent the cell if excess cell pressure 

develops. 

Backaround of the Disclosure 

Electrochemical cells, such as alkaline primary cells, are made by filling a cylindrical 

metal can or container closed at one end with the active ingredients and then crimping the open 

end closed over a~ assembly that includes an electrically nonconductive seal member, a metal 

current collector and a metal end cap which serves as one of the term.inaj.s of the cell. Some seal 

assemblies also include a metal disk which serves as a support to prevent the seal and cover 

:from being crushed or deformed during the crimping step which achieves cell clOsute. The seal 

member is generally -disk or wheel-shaped and fabricated as a single piece of plastic by injection 

molding. Illustrative, but non-limiting examples recent developments in such seal assemblies 

and their use with electrochemical cells are diselosed, for example, in U.S. patents 4_,537, 841 

and 5,080, 985. 

In addition to its sealing function; the plastic sealing member must also open and vent the 

cell when the cell pressure exceeds a predetermined level, to avoid decrimping or violent cell 

rupture under ab~ conditions. Practical vent means presently employed in plastic sealing 

members invariably depend on a membrane of thin plastic to rupture under the high pressure 

conditions. Various types and configurations of vent means in plastic sealing members are 

disclosed, for example, in U.S. patents 3,218,197; 3,219,488; 4,476,200, and 5,080,985. The 
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vent means disclosed in these patents fail primarily in tension via a stretching and tearing of the 

membrane due to an upward movement and ballooning of the vent means under pressure. It is 

difficult to achieve accurate and reproducible failure in tension with a thin (e.g., 0.2 mm thick) 

plastic membrane. This can result in the actual vent actuation pressure being variable and 

difficult to control within desired limits. Accordingly, there is still a need for a vent means in a 

plastic sealing member which can be accurately molded and which is more reliable and 

reproducible than a vent which ruptures in tension. 

SUMMARY OF THE JN\TENDON 

The present invention relates to an electrically nonconductive seal member for an 

electrochemical cell and to a cell employing same, wll=in said seal member is of a unitary 

construction and includes a pressure vent that ruptures in pressure induced shear. The seal 

member is in the shape of a disk or wheel, injection molded as a single unit from a·suitable. · 

electrically nonconductive and deformable material (e.g., plastic}, having a centrally located 

cylindrical hub joined to an outer rim by a base which con1ains the pressure vent The pressure 

vent comprises an annular diaphragm having a thin membrane as a ring depending from its inner 

periphery and an annular hinge depending from its outer periphery. The rim includes a 

cylindrical outer wall portion. In one embodiment the seal member comprises a wheel-shaped 

disk having a centrally located cylindrical hub from which circumferentially depend, in outward 

radial sequence, an annular pressure vent, an annular flexure means which permits radial inward 

movement of the rim without affecting the pressure vent, and a rim having a cylindrical outer 

wall. In this embodiment the pressure vent comprises a thin membrane as a ring 

circumferentially depending from the hub and joined to the inner periphery of an annular 

diaphragm, with a hinge as a ring circumferentially depending from. the outer periphery of the 

diaphragm. The diaphragm is substantially thicker than the membrane and focuses or transfers 

pressure induced stress to the membrane which enables the membrane to rupture primarily in 
. . 

shear when the cell pressure exceeds a predetermined level. Thus, the diaphragm also acts as a 

stress inducer to the membrane. Rupture of the membrane releases the inner periphery of the 

diaphragm, thereby permitting the diaphragm to bend at thehinge and move in a direction away 

from the applied cell pressure to vent the cell. The seal member is designed.to vent the cell 

when the cell pressure comes within a predetennined value of the decrimping pressure of the 

cell.· The diaphragm portion of the vent is thick enough so as not to balloon or flex under the 
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pressure to such an extent that will ca~~ the membrane to stretch and fail primarily in tension. 

The hinge portion is thick enough not to rupture and thin enough to flex and thereby permit· 

upward movement. of the diaphragm when the inner periphery of the diaphragm is freed by 
.· '· . ,·· 

rupture of the membrane~· 

The plastic seal member of the invention is used in a seal assembly which includes the 

seal member, a support disk which is pressed against the rim of the seal member for making the 

seal, an anode current collector, and a metal end cap electrically connected to the collector which 

acts as the negative ~ of the cell.. Thus, the invention relates to an electrochemical cell 

seal assembly employing the seal member of the invention and also to an electrochemical cell 

containing the seal member. Employing a membrane which ruptures primarily in shear reduces 

the vent pressure variability as much as fifty percent and also enables its thickness to be 

increased, thereby making it easier to mold .. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figures l(a) and l(b) illustrate a schematic cross-sectional view and a partial perspective 

view, respectively, of a seal member of the invention. 

Figure 2 is a cut-away view, in perspective, of a seal assembly for an electrochemical cell 

which employs a seal member of the invention. 

Figure 3 schematically illustrates a cross section of an alkaline cell having a seal which 

employs the seal member of the invention . 

. DETAILED DESCRIPTION 

·Referring tO Figures l(a) and l(b), an injection molded plastic seal member 10 is shown 

as generally wheel or disk-shaped, having a unitary construction; with a centrally located 

cylindrical hub 12 from which circumferentially depend, in outward radial sequence, an annular 

pressure vent 18, followed by an annular boss 26, a downwardly projecting skirt 30, an annular 

flexure means 38 which permits radial movement, and terminating in a rim.which includes an 

upwardly extending cylindrical wall 40 at its outer periphery. In this embodiment, vent 18, boss 
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26, skirt 30 and flexure means 38 comprise the base portion of the seal member. Pressure vent 

18 is the ventable portion of the base and boss 26, skirt 30 and flexure means 38 are the 

nonventable portion of the base. Hub 12 has an axial bore 14 for receipt of a current collector 

102 (Figure 3) and its longitudinal axis is perpendicular to the plane of the base of the seal 

member. In this embodiment, annular vent 18 is generally planar and comprises (i) a thin 

membrane ring 22 at its inner edge by which it depends from and is attached to hub 12, (ii) a 

relatively thick, annular diaphragm 20 and (iii) a hinge member 24 Is a ring around the outer 

edge of the diaphragm by which the diaphragm is joined to annular boss 26. ·Boss 26 is 

illustrated as a relatively thick ring. In this embodimentit.~tes with a metal support as 

shown in Figures 2 and 3 to prevent upward ballooning of the seal member base under cell 

pressure to an eXtent which·would cause the membrane 22·to fail in tension when the cell is 

vented, which is explained in detail below. Skirt 30 depends radially outward from the outer 

portion of boss 26 and extends down to prevent mixing of the anode and cathode components of 

the cell (e.g., an alkaline cell) as is illustrated in Figure 3. FleXure means 38 circumferentially 

depends radially outward from the skirt 30 and includes annular V-shaped channel 32 formed by 

walls 34 and 36. Finally, upward extending rim 40 depends from the upper portion of wall 36 

and contains a plurality oflugs42 extending radially inward on the.interior surface of its thin 

wall portion 46 for positively securing a metal end cap terminal within as illustrated in Figures 2 

and 3 and explained in detail below. Circumferential shoulder 48 on the interior surface of rim 

40 supports the outer edge of the seal assembly support disk as is ill~ted in Figures 2 and 3. 

A plurality of ribs 52 are shown extending radially outward of the exterior surface on the upper 

portion ofwall 36 and downward from the bottom, exterior shoulder 50 of rim 40. These ribs 

· permit the seal assembly to be inserted into the top of the metal can which serves as the positive 

terminal of the cell (Figure 3) and at the same time permit entrained air to escape as the seal 

assembly is placed in the can so as to avoid expulsion or "pumping" of the electrolyte out of the 

can during as.sembly. These ribs are dimensioned so as to achieve a slight interference fit with 

the interior surface of the metal cell container 122 as is illustrated in Figure 3, so that the seal 

assembly is held in position in the cell container during assembly and crimping operations. 

Shoulder 50 on the bottom of rim 40 is shown in Figure 3 as supporting the seal assembly in the 

cell and maintaining it at the proper distance from the chemical components of the cell. 

As shown in Figures l(a) and l(b), membrane 22 does not gradually increase in thickness 

to form the thick diaphragm portion 20 of the vent. Instead there is an abrupt.increase in 
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thickness as shown, but with a slight taper 21 for ease of molding. Pressure developed in the cell 

is exerted against the bottom surface of the base portion of the seal, which includes the 

diaphragm. The diaphra~ portion 20 ofthe vent is made thic],c '~ough so as not to balloon or 

bow upward ·in an amourit sufficient to result in a tensile stress on the membrane which would 

cause the membrane to rupture and be pulled away from the outer wall of the hub in a tensile 

failure at the vent actuation pressure. Thus, the thicker diaphragm transfers the upward induced 

pressure stress to the membrane which, in the embodiment shown, is in a dirCction generitlly 

parallel to the surface of the substrate from which the membrane depends and p~dicular to 

the plane of the membrane. In an embodiment which is not illustrated, the bottom of the 

membrane intersects at an angle generally perpendicular to the vertical, cylindrical outer wall of 

the hub. At the vent pressure, the diaphragin bows upward under the pressure in an amount 

sufficient to create a notch stress effect· in the membrane at the intersection betweeri the bottom 

· surface of the membrane and the wall of the hub, whereby the membrane ruptures in notch 

induced shear instead of in tension. In the embodiment illustrated in the Figures which is for a 

smaller size cell, such as an AA cell, the bottom of the membrane is eoincident with the bottom 

surface of the hub and there is no angle between the· bottOm surface of the ·membrane and the 

outer hub wall. In either case, the membrane 22 fails primarily in shear, thereby pennitting 

diaphragin 20 to bend upward at hinge 24 and vent the cell. Also in the embodiment shown, · 

hinge portion 24 of vent 18 may be of the same thickness and width as membrane 22, or thicker 

if desired. Its dimensions should be such so as not to shear or balloon upward at the vent 

actuation pressure, but to flex and bend When Shear failure of the membrane 22 occurs to permit 

the main, thick, diaphragin portion 20 of the vent to move upward and vent the cell. In the 

embodiment illustrated in the Figures, the membrane and hinge are of the same thickness and 

width. However, the shear area, being the total circumferential length time8 the thickness, is 

much greater for the hinge since its length is substantially longer than that of the membrane. . 

Accordingly, at a given cell pressure, the pressure stress in terlns of force per unit area of shear is 

substantially greater on the membrine than on the hinge. 

Those skilled in the art will appreciate that the ·actual dimensions of the vent· member will 

depend not only on the desired vent pressure, but also on the dimensions of the vent, its location 

or_ distance from the center of the plastic seal, the plastic material used for the seal, etc. and that 

this must be detemiined on a case-by-case basis. For the sake· of illustrating the invention, the 

following is an illustrative, but non-limiting example of a nylon injection molded seal member 
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of the invention for aD size primary alkaline cell. The disk has an overall O.D. of 33 mm and 

the overall width of the vent means from the hub to the boss is 3. 7 mm. The diaphragm is O. 70 

mm thick. The hinge portion is 0.35 mm thick and has a width of 0.27 mm. The membrane is 

0.15 mm thick and 0.27 mm wide. The boss is 1.7 mm thick. A similar seal member for a 

typical AA alkaline cell has an overall 0.D. of 14 mm, with the vent being 2· mm wide. The 

diaphragm is 0.38 mm thick. Both the membrane and hinge portions l;U'e 0.19 mm thick and 0.14 

mm wide. When used in an AA si7.e cell generally similar to that illustrated in Figure 3 with the 

bottom of the membrane coincident with the bottom of the hub, the membrane fails in shear 

when the cell is vented due to pressure in the cell. Those skilled in the art know that it is difficult 

to mold plastic without the presence of a fillet at the intersection of adjoining surfaces. 

Accordingly, the membrane is molded with a fillet at the junction between the upper, lower or 

both membrane surfaces with the vertical, cylindrical wall surface of the hub. The radius of the 

fillet or fillets (not shown} is as small as possible and does not exceed about 0.05 mm. 

Illustrative, but non-limiting examples of commercially available materials suitable for 

use in fabricating the seal means of the invention include thermoplastic polymers such as nylon, 

filled polypropylene, ploysulfone and alloys of various nylons and other materials as olefinic 

polymers, ABS and polysulfone. 

Figure 2 is a cut-away view, in perspemive, of a cell seal assembly employing a seal of 

the invention, which in this embodiment is for an aJkaHne AA cell. Figure 3 schematically 

illustrates a cross section of an AA cell,. one end of which is sealed with the said seal assembly 

by crimping. Figure 2 illustrates a preferred em~diment in which the seal assembly 100, 

including the seal 10 of the invention, is preassembled as an integrated part which can be handled 

as a single element during cell ~bly. ·Referring to Figures 2 and· 3, seal assembly l 00 is 

shown as including a molded plastic seal member 10 of the invention, a metal current collector 

102, a metal support member 104, and a metal cap 106 which also functions as one of the 

electric8I termllials of the cell. In this embodiment, cap 106 is the negative tenninal of the 

alkaline primary cell. Metal current eollectors are commonly referred to by tho8e skilled in the 

art as nails and such types of current collectors may be used in the practice of the invention if 

desired. In the embodiment illustrated and described herein, the metal current collector is more 

like a rivet than a nail. Annular boss 26 of the plastic seal member cooperates with the metal 

support 104 to prevent ballooning of the base of the seal member under cell pressure, by the 
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\: upper surface of the boss contacting the irivver ~ of an annular ring portion 1 OS (Fig. 3) of 

support disk 104. This limits upward movement of the boss and hence also lllnits upward 

movement of the base of s~~ member 10, thereby preventing exce~sive ballooning under 

pressure which could other\vlse cause the membrane to fail in tension·rather than shear. Skirt 30 

· depends from the. outer portion of boss 26 and extends down~dly to prevent mixing of the 

anode and cathode components of the cell (e.g., an alkaline primary cell) as is illustrated in 

Figure 3. The plurality oflugs 42 extending radially inward from the interior surface of rim 40 

positively secure metal cap 106 within, so that the seal assembly can be handled as a single 

integrated unit during assembly of the cell~ During assembly, cap 106 is placed on top of the 

lugs and pressed or snapped past the lugs and down into the cavity defined by the wall 40 of the 

seal member and the top of metal support disk 104. Circumferential shoulder 48 on the interior 

surface of rim 40 supports the edge of disk 104 during· crimping when the seal is formed. A 

plurality of ribs 52 are shown extending radially outward of the exterior surface on the upper 

portion of wall and downward from the bottom, exterior shoulder SO of rim 40. These ribs 

permit the seal assembly to be inserted into the top of the metal can which serves as the positive 

cell terminal, while at the same time permitting entrained air to escape as the seal assembly is 

placed in-the can to avoid "pumping" of the electrolyte out of the can during assembly. These 

ribs are diniensioned so as to achieve a _slight interference fit with the corresponding internal wall 

surface of metal cell container 122 as illustrated in Figure 3, so that the seal assembly is held in 

position in the cell container during assembly· and crimping operations. While this seal assembly 

is a preferred embodiment employing a seal member 10 of the invention, those skilled hi the art 

will appreciate that other designs incorporating the seal member of the invention may be 

employed for the seal assembly, illustrative, but non-limiting examples of which include those 

types described in the '985 and '602 patents. .·· 

When the seal is formed by crimping, radial edge 107 of support 104 bites into the 

interior pc)rtion of rim wall .46 of the seal member 10 as shown in Figure 3. It is preferred that 

the edge "t 07 of the support compress the wall 46 of the seal member in an amount of at least 

25% of the thickness of wall 46 in order to achieve a good seal. Further, metal support 104 is 

designed as illustrated so that the edge· 107 exhibits a spring-like resiliency and maintains a 

radially outward compressive force on wall 46 to assure that the seat is maintained over a wide 

temperature range (e.g., about-30 to +80°C) during the life of the cell .. Also, it will be 

appreciated that flexure means 38 permits the rim of the seal member to .move radially inward 

7· 



W096/06463 PCJ'/US9SJ10442 

and outward during assembly and crimping operations, and also during temperature fluctuations, 

without affecting the rest of the base of the seal, including the pressure vent. 

Shoulder SO on the bottom of rim 40 is shown in Figure 3 as supporting the seal 

assembly in the cell 120 by resting on.the interior circumferential shoulder 124 crimped into the 

metal can 122 which forms the container of the cell. Metal.end cap 106 which is the negative 

terminal of cell 120 is illustrated in this embodiment as a metal disk having a planar central disk 

portion 112 which slopes slightly downward towards its center at which is centrally located a 

downwardly protruding dimple 114. A relatively shallow cylindrical portion 116 depends 

downward ftom the outer periphery of 112 , with a flange 117 depending from the bottom of 

116, extending radially outward and terminating at its outer periphery in an upward extending 

rim 118 having a circumferential outer edge 119. As with .the seal means described above, this 

particular end cap construction is a preferred embodiinent which is not intended to be limiting 

with respect to the practice of the invention. Thus other end cap designs may be employed such 

as that illustrated in the '985 patent 

Seal assembly 100 is shown as crimp sealed ~the upper end of cell 120 by a 

permanent bend 140 circumferentially formed in the upper end of the metal cell wall. The crimp 

forces the cell wall against the outer smface of rim 40 of plastic seal member 1 O and bends them 

both together down and over the edge 119 of metal cap 106 to seal the cell. At the same time an 

inward radial force is circumferentially applied to the outer edge 107 of support 104 during the 

crimping operation which, due to the design of the support, results in a permanent upward force 

applied to the central portion of the support, helping to insure physical and electrical contact 

between the µpper end of the anode current collector 102 and the dimple 114 in the end cap 100. 

Metal anode current collector or nail 102 is shown with the top of its upper portion peened open 

to rivet metal support 104 firmly in place against the top of hub 1~ being prevented ftom upward 

movement by a flange 130. The planar upper portion of the end cap 106 is shown in Figure 3 as 

being dished downwards towards the center. for the sake of illustrating the construction of the cap 

prior to crimping. However, during the crimping and sealing operation, a radial inward force is 

applied to the side of the seal assembly which, in this preferred embodiment, results in the 

assembly being permanently compressed inward .. This in tum causes the upper portion of the 

support to be deflected slightly upward, with. the upper end of the current collector permanently 

pushing the dimple up so that the upper planar portion of end cap terminal 106 is permanently. 

8 

,, 

( 



W096/06463 PCT/US95/10442 

flat. This also results in a permanent upward force by the upper end of the current collector on 

the dimple which assures a permanent mechanical and concomitant electrical connection 

between the metal current coU~ctor and end cap during the life of.the cell. 

Cell 120 in Figure 3 is meant to be representative of a typical alkaline primary cell having 

. a gelled zinc anode and a Mn02 cathode. As is known to those skilled in the ~ inside cell 120, 

an Mn02 cathodic materi&l 130 is in contact with the interior surface of metal can 122 and is 

separated from a gelled zinc anode material 124 by means of electrically nonconductive 

membrane 126 which also prevents the anodic material from contacting the bottom of the can. 

Skirt 30 of plastic seal member 10 overlaps the separator and prevents the anodic and cathodic 

materials from mixing in the cell. Current collector 102 extends into the anodic material as 

shown in Figure 3 and thereby makes an electrical connection between the gelled zinc anode and 

the metal end cap terminal. 

It is understood that various other embodiments and modifications in the practice of the 

invention will be apparent tO, and can readily made by, those skilled in the art without departing 

from the scope and spirit of the invention disclosed above. Accordingly, it is· not intended that 

the scope of the claims appended hereto be limited to the description set forth above, but rather 

that the claims be construed as encompassing all of the features of patentable novelty which 

reside in the present invention, including all features and embodiments which would be treated as 

equivalents thereof by those skilled in the art to which the invention pertains • 
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WHAT IS CLAIMED IS: 11111111111111 11111 lllll ll"llll" 
*' C .L M S * 

1. An electrically nonconductive, disk shaped seal member for an electrochemical eell 
including a centrally located, cylindrical hub joined to an outer rim by a base which includes an 

annular pressure vent, said.vent comprising an annular diaphragm having a thin membrane ring 

which ruptures in pressure induced shear at its inner periphery and an annular hinge at its outer 

periphery. 

2. A seal member of claim 1 in which said pressure vent circumferentially depends from 

said cylindrical hub by said membrane. 

3. A seal member of claim 2 wherein said diaphragm is thicker than said membrane . 

4. An electrically nonconductive seal member for an electrochemical cell, said seal 

member being ofa unitary construction,-wheel shaped and comprising a centrally located 

cylindrical hub joined to an outer rim by a base whichcircuniferentially depends from said hub, 

with said base comprising an annular pressure vent, a boss, a downward projecting skirt, a 

flexure means for providing radial flexure, and wherein said vent comprises an annular 

diaphragm depending from said hub by a membrane rin& with a hinge at the outer periphery of 

said diaphragm joining said diaphragm to said boss, and wherein said membrane ruptures in . 

shear to vent said cell under excessive cell pressure. 

5. A seal member of claim 4 wherein said rim terminates at its outer periphery in a 

cylindrical wall. 

6. A seal member of claim S wherein said pressure vent, boss, skirt, flexure means and 

rim, resj)ectively, circumferentially depend from said boss in outward radial sequence. 

7. A seal according to claim 6 wherein the longitudinal axes of said hub and wall are 

perpendicular to .the plane of said seal member. 

8. A seal assembly for sealing an electrochemic81 cell comprising a plastic sealing 

member, a support disk attached to said member by a metal cmrent collector which extends 
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axially through the center of said disk and said member, and a circular metal end cap terminal 

disposed adjacent said support, said se~g being wheel shaped and of a uriitary construction 

having a central axis coincident with the longitudinal &xis ofsaid cell and containing an annular 

pressure vent for venting said cell when pressure in said cell reaches a predetermined value, said 

seal member including a centrally located cylindrical hub from which circumferentially depend 

in outward radial sequence, a pressure vent, a boss, a downward projecting skirt, and an outer 

rim, said sealing member terminating at its periphery in a cylindrical wall and said vent including 

an annular diaphragm depending from said hub by a membrane ring, with a hinge at the outer 

periphery of said diaphragm joining said diaphragm to said boss, and wherein said membrane 

ruptures in shear under excessive cell pressure to vent said cell. 

9. A seal assembly according tQ claim· 8 wherein said support member has an outward 

extending outer edge for making a seal against said rim wall. 

10. A seal assembly according to claim 9 wherein said seal member incudes an annular 

flexure means which can move·radially inward and outward. 

11. A seal assembly according to claim 10 wherein said metal end cap is dished · 

downward towards its center. 

12. A seal assembly according to claim 11 wherein the longitudinal axis of said hub and 

wall are parallel to the longitudinal axis of said cell. 

13. A seal assembly according to claim 12 wherein said seal member includes a flexure 

means joining said boss to said rim. 

i4. A seal assembly according to claim 8 wherein said boss cooperates with said support 

to insure that said membrane ruptures in shear. 

15. ·An electrochemical cell comprising a cylindrical metal container crimp sealed at one 

end with a seal assembly l:omprising a plastic sealing member, a metal support disk having an 

outward extending outer edge and which is attached to said member by a metal current collector 

which extends axially through the center of said disk and said sealing member, and a circular 
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metal end cap terminal disposed adjacent said support, said sealing member being wheel shaped 

and of a· unitary ~nstmction having a central aXis coincident with the longitudinal axis of said 

cell and containing a pressure vent for venting said cell when pressure in said cell reaches a 

excessive value, said seal member including a centrally located cylindrical hub from which 

circwnferentially depend in outward radial sequence, an annular pressure vent, an annular boss, a · 

downward projecting skirt, an annular flexure means for providing radial flexure and an outer 

rim terminating at its periphery in a cylindrical wall, wherein the longitudinal axis of said hub 

and wall are parallel to the longitudinal axis of said cell, wherein said vent comprises an annular 

diaphragm depending from said hub by a membrane ring at its inner periphery and having a 

hinge ring at its outer periphery joining said diaphragm to said boss, wherein said membrane 

ruptures in shear under excessive cell pressure, wherein said boss cooperates with said support 

to prevent excessive ballooning of said seal member under cell pressure; thereby aiding said 

membrane to rupture in shear, and wherein said edge of said support compresses.said·wall of said 

seal member rim against the wall of said metal container to form a seal. 

16. A cell according to claim 15 wherein said edge exerts an outward force against said 

wall and compresses said wall at least 25% of its thickness. 

17. A cell according to claim 16 wherein said metal current collector is in physical and 

electrical contact with said tenninal. 

18. A cell according to claim 17 wherein said current collector exerts an upward force 

against said end cap. 

19. A cell according to claim 18 wherein said seal member further incl~es a plurality of 

lugs on the inside of said rim wall for retaining said metal end terminal within said seal member 

prior to Said crimping to form said seat 

20. A cell according to claim 19 wherein said seal m~ber further includes a plurality of 

ribs extending radially outward of the exterior surface of said rim to permit entrained air to 

escape said metal container as said seal assembly is inserted.thereintO, said ribs being 

dimensioned so as to achieve an interference fit with the interior surface of said container. 
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21. An electrically· nonconductive, disk shaped, unitary seal member for an 

electrochemical cell comprising a centrally located, cylindrical hub joined to an outer rim by 9 

base which includes a pre~sure vent comprising a diaphragm lui:YPig a thin membrane ring at its 

inner periphery and an ami.ltlar hinge at its outer periphery which ~ptures in shear, with said rim 

terminating at its periphery in a cylindrical wall which includes a plurality oflugs on the inside 

surface of said wall for retaining an end terminal therein. 

22. A seal member of claim 21 further including a plurality of ribs extending radially 

outward of the exterior surface of said rim. 

23. An electrochemical cell comprising a cylindrical metal container crimp sealed at 

one end with a seal assembly comprising a plastic sealing member,a support disk having a 

sealing edge disposed adjacent to said sealing member and a current collector, said sealing 

member being wheel shaped and of a unitary construction having a central axis coincident with 

the longitudinal axis of said cell and comprising a centrally located, cylindrical hub joined to an 

outer rim having a cylindrical wall by a base which includes an annular pressure vent, said vent 

comprising an annular diaphragm having a thin membrane ring which ruptures in pressure 

induced shear at its inner periphery and an annular hinge at its outer periphery and wherein said 

edge of Said support compresses said wall of said sealing member rim against the wall of said 

metal container to form a seal. 

24. A cell according to claim 23 wherein said sealing member and said support cooperate 
-

to prevent said sealing member from ballooning under cell pressure. 

25. A cell according to claim 24 wherein said sealing member base includes an annular 

boss which cooperates with said support to prevent said ballooning. 

26. A cell according to claim 25 wherein said sealing member b8se also includes an 

annular flexure means for providing radial movement. 

27. A cell acccording to claim 26 wherein said seal assembly contains a circular end 

terminal disposed adjacent said support. 
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28. A cell according to claim 27 wherein said current collector attaches said support to 

said sealing member. 

29. A cell according to claim 28 wherein said c0llector makes physical and electrical 

contact with said end terminal. 

30. A cell according to claim 29 wherein said sealing member is made of nylon. 
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