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association with the accompanying drawings, in which: This invention
relates to an improved method for   FIG. 1 shows a side view of a cell
casing; crimp-sealing electrochemical cells. In particular, the  FIG. 2
shows a cross-sectional view through an method comprises pre-crimping the
cell by bending   5  electrochemical cell with the seal member in the
upperend of the cell wall inwardly followed by ap-  place before the
crimping process; plying radial forces around the circumference of the
FIG. 3 shows a cross-sectional view through an cell casing in orderto
reduce thediameterthereof and  electrochemical cell after the first
crimping step; hold the sealing member in place.                     FIG. 4
shows a cross-sectional view through an The long shelf life of both
alkaline and lithium bat-  10  electrochemical cell after the second
crimping terles mandates that these batteries be provided with  step; a
tight seal so that electrolyte leakage Is prevented  FIG. 5 shows a
cross-sectional view through an over the long life of the product. The
trend towards  electrochemical cell after the final crimping step; zero
mercury content in alkaline cells means that     FIG. 6 shows a
cross-sectional view through a these cells must be designed to withhold
higher inter-  15  tooling die for use in the first crimping step; nal
hydrogen gas pressures. The radial crimping       FIG. 6A shows a
cross-sectional view of the tool- method of the present invention provides
a leak-tight  ing die shown in FIG. 6 engaged with a cell after seal
demanded by today's commercial batteries.        completeing the first
crimping step; Asingle-step crimping method using radial forces   FIG. 7
shows a cross-sectional view of a tooling is disclosed in U.S. patent No.
3,069,489.Adisadvan-  20  die for use in the second and third crimping
steps; tage of a single step method is that it takes high forces  FIG. 7A
shows a cross-sectional view of the tool- (i.e. energy input) to form the
crimp In one step and  ing die shown in FIG. 7 engaged with a cell after
the application of those forces can deform the casing.  completing the
second crimping step; and Additionally, only a marginal degree of roll over
of the  FIG. 7B shows a cross-sectional view of the tool- upper edge of the
casing is possible. A high degree of  25  ing die shown In FIG 7. engaged
with a cell after roll-over Is desirable because it enhances the ability
completing the third crimping step. of the seal to withstand high internal
pressures with-  In accordance with the present invention, a meth- out
being dislodged.                               od for radially crimping an
electrochemical cell com- Radial crimping is characterized by the applica-
prises forming an outwardly-directed, circumferential tion of an inwardly
directed radial force uniformly  so  step in the cell casing wall nearest
the open end. Re- around the circumference of the casing being sealed.
ferring now to the drawings, FIG. I shows a side view This force is opposed
by a resilient, sealing member  of a cylindrical casing 10. Casing 10 has a
cylindrical which is placed in the opening being sealed. A prefer-  wall
12, a bottom 14, an outwardly directed step 18, red sealing member is
disclosed In co-pending appli-  an expanded upper wall 18, and upper rim
19. Casing cation Serial No. 071447,309filed December7, 1989.  35  10 Is
preferably formed using a deep drawing method The sealing member comprises
a circular metal sup-  on appropriate sheet stock material. Alternatively,
port and a plastic grommet. The grommet has an up-  casing 10 can be formed
having a uniform cylindrical wardly extending wall which circumscribes the
outer  wall and step 16 and expanded portion 18 can be edge of the support.
Radially crimping the sealing  formed in a subsequent operation. The
location of member in the open end of a cell casing reduces the   40  step
16, and in turn the height of expanded wall por- diameter of the resilient
sealing member and corn-  tion 18, Is determined by the thickness of the
sealing presses the grommet wall between the metal support  member to be
used and the shape of the peripheral and the inwardly crimped casing wall.
The corn-    portion of the sealing member. As discussed below, pressed
wall prevents leakage from occuring be-   wall portion 18 is folded
Inwardly over the peripheral tween the metal support and the casing. Such a
radial  45  portion of the sealing memberso that wall 18 must be method of
crimping reduces the overall crimping force  high enough to accomplish this
result. and eliminates problems associated with crimping      FIG. 2 shows
a cross-sectional view through an methods which apply an axial force such
as wall bulg-  electrochemical cell 20 having a resilient seal mem- ing,
bottom dimpling, and wrinkling of the casing rim.  ber 30 seated In place
on step 18. Seal member 30 The present invention is a multistep process for
5o  comprises plastic grommet 32, metal support 34, and radially crimping a
cell while also forming a high de-  metal end cap 38. The specific details
regarding. gree of roll-over of the cell casing rim. The sum of the  these
components are disclosed in co-pending appli- forces needed to effectuate
each step is less than the  cation Serial No. 447,309 and said disclosure
is incor- total force needed if a single step method was used.  porated
herein by reference. The member has a diam- The result is less tool wear
and no deformation of the   55  eterwhich Is about the same as, or slightly
less than, casing.                                           the diameter
of the expanded portion of the casing These, and other features and objects
of the In-  wall. While the remaining discussion pertains to the vention
are, however, more fully described below In  seal member shown, other seal
member designs 2    
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use with the present invention.  of bend 17 is desirable because it both
squeezes cir- Those features of the seal member which are desir-
cumferential rib 33 of seal member 30, providing ad- able for use with the
present Invention are noted  ditional sealing area, and it provides a
stronger, throughout the following description.             downward hold
of seal member 30 ontostep 16. Thus, Cell 20 is prm-crimped once seal
member 30 is In   5   a secondary sealing area is created in addition to
the place. Pro-crimping involves bending rim 19 and ex-  primary sealing
area at the edge 35 of metal support panded wall portion 18 inwardly, to an
angle of no  34 and a better ability to withstand decrimping Is ach- more
than 900 from the starting position (see FIG. 3),  ieved. over the
peripheral portion of the sealing member. It  It is possible to reverse the
sequence of the sec- is preferred that seal member 30 has a circumferen-
io  ond bending step and the radial crimping step. Thus, tial, upwardly
extending rib portion 33 over which up-  the cell shown in FIG. 3 could
first have radial forces per wall 18 can be folded so as to compress said
rib  applied to expanded wall portion 18 followed by the between the folded
container edge and the container  second bending step which would complete
the great- wall. The act of folding upper wall 18 inwardly over  erthan 900
bend in expanded wall portion 18. This will said rib also serves to hold
seal member 30 down-  is  be discussed further below In the discussion of
tool- wardly against stop 16.                            ing designs. A
second bending step Is carried out which fur-   A variety of tooling
designs are possible which ther bends the rim 19 inwardly to an angle
greater  will accomplish the crimping method of the present in- than 90
from the starting position as shown in FIG.  vention. The following
discussion is not intended to 4. Thus, the upper rim of the sealed cell is
comprised   20  limit the present Invention to using only the tooling de-
of bend 17 which is made in the expanded wall portion  scribed but is
Intended as being illustrative of one 18 by the preceding steps. The height
of the sealed  method for effecting the present Invention. FIG. 6 cell Is
determined by where bend 17 is made in ex-  shows a cross-sectional view
through metal die 40, panded wall portion 18. By effectuating the bend in
said die being designed to make the 900 bend in ex- two steps the force
applied in any one of the steps is  25  panded wall portion 18. Die 40 has
a cavity formed less than theforcewhichwould be needed toform the  therein
having inwardly tapered wall 42 terminating in bend in a single step.
a right-angled portion44. Alowerdie nest(notshown) The crimp seal is
completed by applying inwardly  is used to hold the cell during the
precrimping step. directed radial forces (shown as arrows In Fig. 4)
Prm-crimping is effectuated by driving die 40 down- against expanded
portion 18 so that it Is reduced to  30  wardly onto cell 20 with
sufficient force so that upper the same diameteras the lowerportion of the
cell cas-  casing wall 18 is folded Inwardly, first by tapered wall ing
(see FIG. 5). A procedure for applying said radial  42 and then by right
angled portion 44 as shown in forces is discussed more fully below. The
outer wall  FIG. 6A. This results in the prm-crimped cell shown in 31 (FIG.
5) of plastic grommet 32 is compressed be-  FIG. 3. Minimal radially
compressive forces are ap- tween casing wall 18 and the outer edge 35 of
metal  85  plied In this operation. Rather, the force applied is pri-
support 34. Sealing member 30 must have some re-  marilydirected to shaping
rim 19of casing 10 and pre- ailience so that it can accommodate a reduction
in its  positioning it for the final crimping sequence. It has diameter. As
described in co-pending application Ser-  been discovered
thatthefoid-overangle made during ial No. 447,309 it is preferred that
metal support 34  prm-crimping should not be greater than 901 from the
comprises a spring means which is place under com-  4o  start position
since the force required to do this in a pression by the radial crimp.
Thus, the metal support  single step increases exponentially. The
application edge 351s pushed outwardly by the spring means so  of such
force In a single step Increases the probability that grommet wall 31
remains compressed even dur-  of damage to the cell casing during the
operation. ing extreme temperature fluctuations. It is dear that  FIG. 7
shows a cross-sectional view through a any seal member for use with the
present crimping   45  single die 50 designed to complete the second bend-
method must be capable of having its diameter re-  ing stop and the radial
crimping step. Die 50 compris- duced without any detrimental distortions.
Even    es center punch 52 and sizing die 55 which are capa- though the
diameter of expanded portion 18 is re-  ble of independent movement. Center
punch 52 com- duced there is an inwardly directed annular stop 15  prises
an Inner, annular lip portion 53 and an outer (an artifact of step 16)
which remains and which sup-  5o  shoulder portIon 54. Sizing die 50
comprises a cavity ports the sealing member and holds It In place.
defined by inwardly tapered wall 56 and cylindrical It is preferred that
the radial force Is first applied  wall 57. A precrimped cell (such as
shown in FIG. 4) to the upper portion of casing wall 18 and then is grad-
Is placed beneath the die. Punch 52 and die 55 oper- ually applied
downwardly toward the portion where  ate In two separate motions in a
synchronous fashion step 16 is located. This sequence of applying the ra-
55  to provide the desired radial crimp and subsequent dial force causes
bend 17 (as shown in FIG. 5) to be  cell ejection from the die. The final
crimping se- more angularthan itwasafterthe second bending op-  quence
using die 50 is as follows. Die 55 and punch eration (as shown In FIG. 4).
Such an angular profile  52 initially travel downwardly togetheruntil lip
portion 3    
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pre-crimped cell 20. Atthis point  center punch 52 retracts, thus
completing the crimp center punch 52 shapes lip 19 which is folded down-
cycle. wardly following the contour of shoulder 54 as shown  Virtually all
cylindrical cell sizes can be sealed us- in FIG. 7A. Center punch 52
travels to a fixed stop  ing the present method. The above description of a
position so that the height of the final crimped cell is   6   preferred
embodiment is not intended to limit the accurately controlled.
present invention as claimed. Center punch 52 remains In the position shown
in FIG. 7A and firmly holds the cell during the next op- eration. Sizing
die 55 continues to be driven down-  Claims wardly once center punch 52
stops. The downward  to movement of tapered wall 56 causes a radial force
to  1. A method for sealing a container (20) comprising be applied on
expanded wall portion 18 whereby the    placing acircular, resilientsealing
member (30) in diameter is reduced as die 55 travels down. Tapered  the
open end of a cylindrical, metal container (20) wall 56 causes the radial
force to first be applied near  and onto an outwardly directed step (16)
near the the top of the cell followed by a downward application   16  open
end with the top of the sealing member be- of the radial force as die 55
moves downwardly. As    ing placed below the upper edge of container;
discussed above, this sequence of applying the radial  folding the edge of
the container inwardly over a force results In the angular profile of bend
17 as    peripheral rib (33) of the sealing member and si- shown in FIG. 5.
Sizing die 55 travels downwardlyjust  multaneously compressing said rib
between the beyond the point where the radisl seal Is made so that  20
folded container edge and the container wall and cylindrical wall 57
smooths wall portion 18. Upon     holding said member downwardly onto the
step; reaching its lowest point of travel, sizing die 55 re-  and reducing
the diameter of the stepped portion tracts while center punch 52 remains
stationary and   of the container to the same as that of the remain- holds
the crimped cell down. This action allows the   der of the container
whereby the diameter of the cell to resist the upward movement of sizing
die 55   25  sealing member is reduced and said member is and "strips cell
20 from within sizing die 55. After siz-  compressingly held in place. ing
die 55 has cleared the top of cell 20, center punch 52 is retracted and the
crimped cell 20 lsfree from the  2. The method of claim I wherein the
container tooling. This sequence of movements eliminates the    edge is
folded inwardly by first folding said edge need of removing cell 20 from
dis 55 by applying a   3o  inwardly to an angle of about 90 from the
starting force to the sealing member to dislodge the cell from  position
and, In a second folding step, further the die. Any forcewhich is applied
tothe sealing mem-  folding said edge inwardly and downwardly to an ber
after crimping can not only damage the sealing    angle of greater than 900
from said starting pos- member but may also disturb the seal between the
ition. member and the casing.                        3S It is, of course,
necessary to center cell 20 be-  3. The method of claim 1 wherein the
diameter of neath die 50 before the second bending stop and final  the
stepped portion of the container is reduced by crimping step occur. There
are a number of ways by    applying inwardly directed, radial forces
uniform- which this can be achieved. One way (not shown) is   ly around
said stepped portion. to provide a cylindrical wall attached to tapered
wall  40 56 just below the point where wall 58 has a diameter  4. The
method of claim 3 comprising first applying which serves to crimp the cell.
This cylindrical wall  the radial forces near the upper end of the con-
portion would have a diameter about the same as the   tainer and then
moving the application of the for- precrimped cell so that the cylindrical
wall portion  ces downwardly until the diameterof the stepped would center
cell 20 within 50 before center punch 52   4s  portion Is reduced to about
the same diameter as contacts the cell. The lower end of the cylindrical
wall  the remainder of the container. can be tapered outwardly so that it
can receive the up- per end of cell 20 and guide it Into alignment.   5. A
method for sealing a container comprising plac- As discussed above, the
sequence of steps car-    ing a circular, resilient sealing member (30) in
the ried out by die 50 can be reversed. Die 55 and punch  so  open end of a
cylindrical, metal container(20) and 52 can be repositioned relative to
each other so that  onto an outwardly directed step (16) near the punch 52
is retracted furtherwithin die 55 than shown  open end with the top of the
sealing member be- FIG. 7. Thus, as die 55 and punch 52 travel down-    ing
placed below the upper edge of container, wardly together die 55 performs
the radial crimp first.  folding the edge of the container inwardly over a
Punch 52 then contacts cell rim 19 and continues to  so  peripheral rib
(33) of the sealing member and to a fixed stop. Center punch 52 remains in
this position  an angle of about 90 from the starting position as sizing
die 55 is retracted, stripping the crimped cell  and holding said sealing
member downwardly from the die. Once cell 20 is free from sixing die 55
agalnstthestep (16); reducing thediameterofthe 4    
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1111 J III 53 engages rim 19 of pre-crimped cell 20. Atthis point  center
punch 52 retracts, thus completing the crimp center punch 52 shapes lip 19
which Is folded down-  cycle. wardly following the contour of shoulder 54
as shown  Virtually all cylindrical cell sizes can be sealed us- in FIG.
7A. Center punch 52 travels to a fixed stop  ing the present method. The
above description of a position so that the height of the final crimped
cell is   5   preferred embodiment is not intended to limit the accurately
controlled.                             present invention as claimed.
Center punch 52 remains in the position shown in FIG. 7A and firmly holds
the cell during the next op- eration. Sizing die 55 continues to be driven
down-  Claims wardly once center punch 52 stops. The downward  io movement
of tapered wail 56 causes a radial force to  1. A method for sealing a
container (20) comprising be applied on expanded wall portion 18 whereby
the    placing a circular, resilient sealing member (30) in diameter is
reduced as die 55 travels down. Tapered   the open end of a cylindrical,
metal container (20) wall 56 causes the radial force to first be applied
near  and onto an outwardly directedstep (18) nearthe the top of the cell
followed by a downward application   15  open end with the top of the
sealing member be- of the radial force as die 55 moves downwardly. As
ing placed below the upper edge of container; discussed above, this
sequence of applying the radial  folding the edge of the container inwardly
over a force results in the angular profile of bend 17 as    peripheral rib
(33) of the sealing member and si- shown in FIG. 5. Sizing die 55 travels
downwardlyjust  multaneously compressing said rib between the beyond the
point where the radial seal is made so that  20  folded container edge and
the containerwall and cylindrical wall 57 smooths wall portion 18. Upon
holdingsaid member downwardly onto the step; reaching its lowest point of
travel, sizing die 55 re-  and reducing the diameter of the stepped portion
tracts while center punch 52 remains stationary and   of the container to
the same as that of the remain- holds the crimped cell down. This action
allows the   der of the container whereby the diameter of the cell to
resist the upward movement of sizing die 55   25  sealing member is reduced
and said member is and "strips cell 20 from within sizing die 55. Aftersiz-
compressingly held in place. ing die 55 has cleared the top of cell 20,
center punch 52 is retracted and the crimped cell 20 is free from the  2.
The method of claim 1 wherein the container tooling. This sequence of
movements eliminates the    edge is folded Inwardly by first folding said
edge need of removing cell 20 from die 55 by applying a   3o  Inwardly to
an angle of about 90 from the starting force to the sealing member to
dislodge the cell from  position and, in a second folding step, further the
die. Anyforce which is applied tothe sealing mem-  folding said edge
inwardly and downwardly to an ber after crimping can not only damage the
sealing    angle of greater than 900 from said starting pos- member but may
also disturb the seal between the      ition. member and the casing.
35 It is, of course, necessary to center cell 20 be-  3. The method of
claim I wherein the diameter of neath die 50 before the second bending step
and final  the stepped portion of the containeris reduced by crimping step
occur. There are a number of ways by    applying inwardly directed, radial
forces uniform- which this can be achieved. One way (not shown) is    ly
around said stepped portion. to provide a cylindrical wall attached to
tapered wall  40 56 just below the point where wall 56 has a diameter  4.
The method of claim 3 comprising first applying which serves to crimp the
cell. This cylindrical wall  the radial forces near the upper end of the
con- portion would have a diameter about the same as the   tainer and then
moving the application of the for- precrimped cell so that the cylindrical
wall portion  ces downwardly until the diameter of the stepped would center
cell 20 within 50 before center punch 52   45  portion is reduced to about
the same diameter as contacts the cell. The lower end of the cylindrical
wall  the remainder of the container. can be tapered outwardly so that it
can receive the up- per end of cell 20 and guide it into alignment.    5.
Amethod for sealing a container comprising plac- As discussed above, the
sequence of steps car-    ing a circular, resilient sealing member (30) in
the ried out by die 50 can be reversed. Die 55 and punch   5o  open end of
a cylindrical, metal container(20) and 52 can be repositioned relative to
each other so that  onto an outwardly directed step (16) near the punch 52
is retracted furtherwithin die 55 than shown  open end with the top of the
sealing member be- FIG. 7. Thus, as die 55 and punch 52 travel down-
Ing placed below the upper edge of container; wardly togetherdie 55
performs the radial crimp first.  folding the edge of the container
inwardly over a Punch 52 then contacts cell rim 19 and continues to  cc
peripheral rib (33) of the sealing member and to a fixed stop. Center punch
52 remains in this position  an angle of about 90 from the starting
position as sizing die 55 is retracted, stripping the crimped cell  and
holding said sealing member downwardly from the die. Once cell 20 is free
from sixing die 55  againstthestep (16); reducing the diameterof the 4    
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1111 ll! stepped portion of the container to the same as   of the cell
container to form the rim of said cell. that of the remainder of said
container whereby the diameter of the sealing member Is reduced  10. The
method of claim 9 comprising applying in- and said member is compressingly
held In place;   wardly directed radial forces to said stepped por- and
further folding the edge of the container In-   s  tion by axially sliding
an annular sizing die (55) wardly and downwardly to encompass the periph-
downwardly over said stepped portion to a point ery of the sealing member
between the edge of      beyond said step while said cell is held down by
the container and the reduced, stepped portion     said punch die, wherein
said sizing die comprises thereof.
an innerbore for receiving and applying radial for- 10      ces to said
cell, said bore comprising an inwardly 6. Amethod forsealing a cylindrical
electrochemical  tapered wall (56) with a diameterat Its lowest end cell
having an open ended, metal container (20)   large enough to receive said
cell and a diameter comprising placing a circular, resilient sealing  at
its upper end about the same as the diameter and Insulating member (30) in
the open end of the  of the remainder of the cell container so that as
container and onto an outwardly directed step   15  the sizing die slides
downwardly over said cell the (16) near the open end with the upper surface
of  tapered wall first applies radial forces near the the sealing member
being placed below the up-     top of said cell and the application of said
radial per edge of the container, folding container edge  forces moves
downwardly as the die moves inwardly over a peripheral rib (33) in the the
seal-  downwardly until the diameterofthe stepped por- ing memberand
simultaneously compressing the   20  tion is reduced to about the same as
the diameter rib between the folded edge and the stepped con-  of the
remainder of the cell container. tainer portion and holding the sealing
member downwardly against the step; and applying In-  11. The method of
claim 10 comprising retracting wardly directed radial forces uniformly
around the  said sizing die from said cell while said cell is held
circumference of the stepped portion of the con-  25  down by said punch
die. talnerto reduce the diameterthereof wherebythe diameter of the sealing
member i also reduced  12. The method of claim 11 comprising retracting and
said member is compressingly held in place.    said punch die to release
the crimped cell. 7. The method of claim 6 wherein' said container  3o edge
Is folded inwardly over the periphery of the  Patentanspr Ache sealing
member byfirstfolding the edge inwardly to an angle ofabout 900 from the
starting position  1. En Verfahren zum Abdichten eines Behmiters followed
by bending said rim downwardly to an      (20) mit: angle of more than 900
from the starting position.  35  Anordnen eines kreisfbrmigen nachgiebi-
genAbdichttejles (30) In dem offenen Ende elnes S. The method of claim 7
comprising impacting a       zylindrischeftoetallischen Behalters (20) und
auf pre-crimping die (40) axially onto said stepped    elner nach atien
gerichteten Stufe (16) nahe portion to form said 900 fold In a single
operation,  des offenen Endes, wobel die Oberseite des Ab- said die (40)
having a cavity for receiving said  40  dichttelles unterhalb der Oberkante
des Behal- stepped portion, said cavity having an inwardly   tars zu liegen
kommt; Umfalten der Kants des Be- tapered wall (42) terminating in a
right-angled    hAlters nach innen fiber aine umfangseltige Rip- portion
(44) so that when said die Is Impacted     pe (33) des Abdichtteiles und
gleichzeitiges Zu- onto said stepped portion said portion enters the
sammendrficken der Rippe zwischen der umge- cavity and the container edge
Is gradually folded   45  falteten Behilterkante und der Behilterwand und
inwardly until a 90 angle Is formed as the step-  Halton des Teiles nach
unten In Richtung der Stu- pod portion follows the contour of the cavity.
fe; und Verringern des Durchmessers des abge- stuften Berelches des
Behilters auf denjenigen S. The method of claim 8 comprising bending said
wie der Rest des Behilters, wodurch der Durch- edge downwardly to an angle
of more than 900  5o   messer des Abdichtteiles verringertwird und das from
the starting position by impacting a punch    Tell unter Druck an Ort und
Stelle gehalten ist die (50) onto the inwardly folded edge to a fixed- stop
position, the impacting surface of said   2. Das Verfahren von Anspruch 1,
wobel die BehaI- punch die having an annular shaped tip circum-
terkante nach innen umgefaltt vird durch zu- scribed by an upwardly and
outwardly directed  5s  nlchst Falten der Kante nach innen um elnen
shoulder so that the annular tip engages with the  Winkel von ungeflhr 900
von der Ausgangsposi- cell edge and bends said edge downwardly and
tion aus und in einem nachfolgenden Schritt said shouldershapes afold in
the stepped portion   durch welteres Falten der Kante nach innen und 5    9
. EP 0 C48 249 51                 10    1111111111114 11 111 I1 



unten bis zu einem Winkel von mehr als 900 von    des abgestuften Bereiches
des Behaltors, um derAusgangsposition aus.                          den
Durchmesser hiervon zu verringern, wo- durch der Durchmesser des
Abdichtteiles eben- 3. Daes Verfahrsn von Anspruch 1, wobel der Durch-
falls verringert wird und dus Tell unter Druck an messer des abgestuften
Bereiches des Behil-   5   Ort und Stolle gehalten wird. tors
verringertwird durch Aufbringen von nach in- nen gerichteten radlalen
Krfiten gleichmAllig um  7. Daes Verfahren von Anspruch 6, wobei die Behal-
den abgestuften Berelch herum.                    torkantb Oberden Umfang
desAbdichtteiles nach innen gofaltet wird durch zunichst Falten der 4. Daes
Verfahren von Anspruch 3 mitzuerstAufbrin-  10  Kante nach innen um einen
Winkel von ungefahr gen der radialen Kraftb nahe des obersn Endes     900
von der Ausgangsposition aus gefolgt von des Behalters und dann Bewegen der
Aufbrin-        Biegen des Randes nach unten biszu einem Win- gung der
Kraftb nach unten, bis der Durchmesser   kel von mehr als 900 von der
Ausgangsposetion des abgestuften Bereiches auf ungefahrden glel-   aus.
chen Durchmesser wie der Rest des Behalters  15 verringert ist.
8. Des  Verfahren  nach  Anspruch  7  mit Aufechlagenlassen eines
Vorbordel-Gesenks 5. Eln Verfahren zum Abdichten eines Behalters       (40)
axial auf den abgestuften Bereich, um esin (20) mIt:
90-Faltung In einem elnzelnen Arbeitsvorgang Anordnen eines kreisferrnlgen
nachgiebi-  20  zu bilden, wobel das Gesenk (40) oinen Hohl- gen
Abdlchttbiles (30) In demoffenen Ende eines    mum zur Aufnahme des
abgestuften Bereiches zylindrischen metallischen Behfltors (20) und auf
hat, wobel der Hohiraum eine nach Innen geneig- einer nach aullen
gerichbtotn Stufo (16) nahe     to Wand (42) hat welche in einem
rechtwinldigen des offenen Endes, wobel die Oberseite des Ab-     Berelch
(44) endet, sodall, wenn daes Gesenkauf dichtteiles unterhalb der Oberkante
des Behal-  25  den abgestuften Berelch aufschlagt, der Bereich tors zu
liegen kommt; Umfalton der Kante des Be-  in den Hohirium eintritt und die
Behfiltrkanto hailtre nach innen fiber eine umfangseitige Rip-  allmahlich
nach innen gefaltst wird, bis ein 90e - pe (33) des Abdichttelles und um
einen Winkel     Winkel ausgeblldet wird, wenn der abgestufte von ungsfahr
900 von der Ausgangsposition aus      Bereich der Kontur des Hohiraumes
folgt und Niederhalton des Abdichtteiles nach unten   3o gegen die Stufe
(16); Verringern des Durchmes-  9. Das Verfahren von Anspruch 8 mit Blegen
der sers des abgestufbtn Bereiches des Behaltors       Kanto nach unton bis
zu einem Winkel von mehr auf den gleichen Wertwie derdes Restes des Be-
als 90 von der Ausgangsposition aus durch hAlters, wodurch der Durchmesser
des Abdlcht-     Aufsechiagenlassen eines Stbmpelgesenks (50) tbiles
verringert wird und daes Teil unter Druck an   35  auf die nach innen
gefalteto Kante bis zu einerfe- Ort und Stelle gehalten wird; und weiteres
Umfal-  sten Haltbposition, wobei die aufschlagende ton der Kanto des
Behaltors nach innen und nach    Oberflache des Stempelgesenks eine
krelfor- unten, um den Umfang des Abdichtteiles zwi-       mig geformte
Spitze hat, welche von einer oben schen der Kante des Behalters und dem
verldel-     und augen gerichteton Schulter umgeben wird, nerten
abgestuften Berelch hiervon einzufassen.  40  so daB die krelsf6rmige
Spitze in Anlage mit der Zellenkantb gerat und die Kante nach unten biegt
6. Ein Verfahren zurn Abdichten einer cylindriechen   und wobel die
Schulter elne Faltung in daem ab- elektrochemiechen Zelle mit elnem
einseetig offe-  gestuften Bereich des Zellenbehillters ausformt, nen
Metallbehilter (20) mit:                      um den Rand der Zelle zu
bilden. Anordnen elnes krelsffirmigen nachgiebi-  45 genAbdicht- und
liolierteiles (30) in dem offenen  10. Des Verfahren von Anspruch 9 mit
Aufbringen Ends des Behfiltrs und auf einer nach augen ge-   nach Innen
gerichteter radialer Kraftb auf den ab- richbbten Stufb (16) nahe des
offenen Endes, wo-  gestuftbn Bereich durch axiales Gleitnlassen ei- beo
die Oberseibt des Abdichtteiles unterhalb der  nes ringformigen
Formungegesenks (55) nach Oberkante des Behilters zu liogen kommt; Urn-  5o
unton fiber den abgestuftbn Bereich bis zu einem falton der Kante des
Behilters nach innen fber     Punktjenselts der Stufe, wihrend die Zelle
durch aine umfangseitige Rippe (33) des Abdlchtteiles   das Stempelgesenk
niedergehalten wird, wobel und glelchzeitiges Zusarnmendrficken der Rippe
daes Formungsgesenkes esine innere Bohrung zur zwischen der umgefalteten
Behflterkantb und       Aufnahme und zur Aufbringung radialer Krlfte dem
abgestuften Behilterbereich und Niederhal-  55  auf die Zelle aufweist
wobel dle Bohrung eine ton des Abdichtteiles nach unten in Richtung der
nach innen genolgto Wand (56) mit einem Durch- Stufo; und Aufbringen nach
Innen gerichtoter ra-  messeran ihrem untersten Ende hat, dergrolge- dialer
Krlfte glelchmAiig entlang des Umfanges    nug ist die Zolle aufzunohmen
und einen Durch- 6    11                  EP 0 548 249 B1
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messer an ihrem oberen Ends hat, der ungeflahr  4. Proc6d6 salon la
revendication 3, consistent A gleich dem Durchmesser des Restes des Zellen-
appliquer d'abord les forces radlales A proximit6 behalters st, so daB,
wenn das Formungagesenk      de le'xtr6mit6 superieure du r6ciplent puls A
d6- nach unitn (iber die Zele gieltet, die geneigte    placer l'application
des forces vers le bas jusqula Wand zuerst radiale Krafte nahe der
Oberselte   5  ce que Is diambtre de la partie epaul6e solt reduit derZelle
aufbringtund die Aufbringung derradia-    approximativement au meime
dlametre que celul len KrAfte sich nach unten bewegt, wshrend sich    de la
partie restante du r6cipient. das Gesenk nach unten bewegt bis der Durch-
messer des abgestuften Berebches auf ungeflhr   5. Procd6 pour obturer un
recipient, consistent A den gleichen Wert wis der Durchmesser des Re-  io
placer un element circulaire elastique (30) d'ob- stes des Zellenbehalters
verringert let.           turation dans Ie'xtremite ouverte d'un recipient
metallique cylindrlque (20) et sur un 6paulement 11. Das Verfahren von
Anspruch 10 mit Zurilckzie-     (16) tourne vers l'ext~rieur A proximite de
l'extr6- hen des Formungsgesenkes von der Zelle, wah-       mite ouverto,
le dessus de I'Mlement d'obturation rend die Zolle von dem Stempelgesenk
niederge-  t5  etant place au-dessous du bord sup6rieur du re- halten wird.
cipient; a plbrle bord du recipientvers I interieur par-dessus une nervure
peripherique (33) de 12. Das Verfahren von Anspruch 11 mit Zurflckzie-
I'el6ment dobturation et d'un angle denviron 900 hen des Stmpelgesenkes, um
die gebordelte          a partirde la position do ddpart, eta maintonirle-
Zelle frelzugoben.                         20      dit element d'obturation
vers le bas contre l'6pau- K>
lement (16) ; A reduire le diambtre de la partie epaul6e du recipient pour
qu'il solt egal a celul de Revendicatlons
la partie restante du riciplentafin que le diametre de lel6ment dobturation
soit reduit et quo ledit 1. Procid: pour obturer hermetiquement un recl-
25    6l6ment soet maintenu en place en 6tant compri- piont (20),
consistent A mettre en place un 616-   me ; etA plier davantage Is bord du
recipient vers ment circulaire elastique (30) dobturation dans
l'interieur et vers Is bas pour quo la p6riph6rie de l'extremit6 ouverte
d'un recipient m6tallique cy-  I'6elmentd'obturation soitenfermee entre le
bord lindnique (20) et sur un epaulement (18) tourni    du r6cipbent et ea
partle 6paul6e reduite. vers lexterieura proximib de lextirmith ouverte,
30 le dessus de lelement d'obturation etant place  6. Procid6 pour obturer
une pile electrochimique au-dessous du bord superieur du reciplent; A
cylindrique ayant un r6ciplent mdtalllque (20) ou- plier le bord du
r6cipient vers rint6rieur par-des-  vert A une extr6mit6, consistent A
placer un 616- sus une nervure peijpherique (33) de Iliilment     ment
circulaire 6iastique dobturation et d'isola- d'obturatlon et aimultan6ment
A comprimerladi-  35  tion (30) dans l'extr6mtif ouvertb du r6cipient et to
nervure entre le bord plie du recipient et la pa-  sur un 6paulement (16),
tourn6 vers l'ext6rieur, rol du r6cipient et A meintenir ledit e6lment vers
proche de l'extr6mite ouverto, la surface supe- Is bas sur l'epaulement; et
A r6duire le diametre  rioure de lIelement d'obturation 6tant plac6o au-
dela partl 6paule du recipientafin dele rendre     dessous du bord
sup6rieurdu recipient; A plioerl egal A celui de la partie restantb du
recipient de   40  bord du recipient vers l'interieur par-dessus une fagon
quo Ie diambtre de l6elment d'obturation    nervure periph6rique (33) de
i1616ment d'obtura- soit r6duit et quo ledit element soit maintenu en  tion
et, simultanement, A comprimer la nervure place en 6tant comprim6.
entre le bord pli6 et la partle epaul6e du recipient et A maintenir
le'e6ment d'obturation vers Is bas 2. Procede selon la revendication 1,
dans loquel on   45  contra l'epaulement ; et A appliquer les forces ra-
pil le bord du recipient vers I'int6rieur en pliant  diales difigees vers
lint6rieur uniformement le d'abord ledit bord vers l'interieur d'un angle
dsen-  long de la circonference de la partie epaul6e du viron 900 A partir
de la position de depart et dans  recipient pour en r6duire le diambtre
afin quo Is une seconde 6tape de pilage, en pliant davanta-    dibmbtre de
l 6l6ment dobturation soit 6gale- go ledit bord vers lIinterieuretvers le
bas d'un an-  50  ment r6duit et quo ledit element soit maintonu en gle
supefieur A 90 A partir de ladite position de  place en 6tant compfime.
d6part. 7. Procede solon la revendication 6, dans loquel on 3. Proc6de
solon la revendication 1, dans loquel on    pile vers l'int6rieurledit bord
du r6ciplent par-des- redult le diambtro de la partio  paul6e du r6ci-  55
sus Is p6ri h6fie de l[el6ment d'obturation on piont on appliquant des
forces radbales dlnig6es   pliant d'abord le bord vers I'int6rieur d'un
angle vers i'Interiour, uniform6ment autour de ladite    d'environ 900 A
partir de la position de d6part, partie epaul6e.
puls en pliant vers le bas ledit rebord d'un angle 7    13
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* C   L   M   S * de plus de 900 a partir de la position de depart
ledit outil a poincon. 8. Procede solon la revendication 7, consistent a
12. Proo6d6 salon la revendication 11, consistant a appliquer axialement
par impact une matrice (40)     r6tracter [edit outil a poingon pour lberer
la pile de pr6sertlasage sur ladite partb epaulee pour   5   sertie. former
ledit pli a 900 en une soule operation, la- ditb matrice (40) ayant une
cavite destinee a re- cevoir ladie partie epaul6e, ladite cavite ayant une
parol (42) coniquevers l'int6rieuraboutissant dans une partie (44) a angle
drolt afin quo, lors-  io quo ladite matrice est appliquee par impact sur
ladite partie 6paulee, ladite partle entre dane la cavite et la bord du
recipient soit plie progressi- vement vers I'interieurjusqu'a coe qu'un
angle de 90 soit forme pendant quo Is partie epaulee suit  is le contour de
la cavite. 9. Proc6d6 solon la revendication 8, consiatant a plier ledit
bord vers la bas d'un angle de plus de 900 a partir de la position de
d6part on appliquant  20 par impact un outil A poingon (50) sur le bord
plie vers l'interieurjusqu'a une position fixe d'arret, la surface d'impact
dudit outil A poingon ayant une levro de forms annulaire entouree d'un
epaule- ment tourne vers le haut et vers l'exterieur afin  25 quo la levre
annulaire engage le bord de la pile et plie edit bord vers le bas et quo
ledit epaulement fagonne un pl7 dana la partie epaulee du reciplbnt de la
pile pour former Is rebord de ladito pile. 30 10. Procede selon la
rovendication 9, consistent a appliquer des forces radiales dirigees vers
l'inte- riour a ladibt partie epaulee en falsant coulisser axialement une
matrice annulaire (55) de calibra- ge vers le bas surladite partie epaulee
jusqu'a un   35 point au-dela dudit epaulement tandis quo ladite pile eat
maintenue abaissoe par ledit outil a poin- gon, ladite matrice de calibrage
presentant un al6sage interieurdestine a recevoirett appliquer des forces
radiales a ladite pile, ledit ailsage   40 comportant une paroil (58)
conique vers l'inte- riour, ayant un diametre, a son extremite la plus
basso, assez grand pour recovoir ladit pile et un diametre, A son extr6mite
superieure, sensible- ment egal au diambtre de la partie restante du re-
45 cipient do la pile afin quo, lorsque la matrice de calibrage descend en
glissant sur ladito pile, la parol conique applique d'abord des forces
radla- les a proximite du dessus de laditb pile et quo l'application
deadites forces radlales descends   so pendant quo la matrice descend
jusqu'a ce quo le diametre de Ia partie epaulee soit redult pour Mtrs
sensiblement egal au diametre de la partie restante du recipient de la
pile. 55 11. ProoW solon la revendicatlon 10, consistent A retractbr ladite
matrice de calibrage de ladit pile tandb quo laditb pile esat maintenue
abassede par 8    


