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sure sensitivity and responsiveness in a manner previously unknown in the
art. The present invention relates to sealed container    Various other
features of the present invention covers and, more particularly, to a
method of mak-   will become obvious to one skilled in the art upon ing
safety vents in covers for hermetically sealed    5   reading the
disclosure set forth herein. containers and a novel cover for such a
container      More particularly, the present invention pro- including a
safety vent membrane.                   vides a method of making a safety
vent in a cover It is generally well known to provide hermetically  for a
hermetically sealed container comprising: sealed containers with a
rupturable safety vent     feeding a container cover blank into a first
groove membrane in the container body so that if gas pres-   10  forming
zone to etch a first grooved area therein of sures develop within the
container beyond a prede-  a uniform preselected remaining material
thickness termined limit, the membrane ruptures to permit re-  capable of
withstanding a first preselected mean lease of gas, avoiding uncontrollable
container ex-  pressure; and, feeding the etched cover blank into piosion
or disintegration and possible personal and  a second groove forming zone
to pressure form a property damages occasionally associated there-   15
second grooved area within the etched groove area with. Several such
arrangements as taught by the    of uniform preselected remaining material
thickness prior art include: a pressure frangible safety de-  capable of
withstanding a second preselected mean vice as disclosed in U.S. Patent No.
3 617 386 is-   pressure below the mean pressure limitation of the sued to
Robert J. Bosben on November 2, 1971; a re-  etched grooved area. In
addition, the present in- duced area of container wall thickness designed
to   20   vention provides a cover for a hermetically sealed rupture in
response to predetermined circumferen-   container, the cover having a
first grooved area tial stresses occurring within the container, as dis-
etched therein to extend in spaced relation from the closed in U.S. Patent
No. 4 175 166, issued to M.G.  surrounding peripheral edge thereof with a
prese- Rosansky on November 20, 1979; a cruciform          lected remaining
material thickness and breadth to shaped incision in a sealed container of
V-shaped   25   provide a first safety vent membrane capable of
cross-section as disclosed In U.S. Patent No. 4     withstanding a first
preselected mean pressure be- 256 812, issued to K. Tamura, et al, on March
17,   fore rupturing; and a second grooved area formed 1981; and, pressure
relief safety membranes as dis-  in the etched grooved area to provide a
safety vent closed in U.S. Patent No. 4 476 200, issued to C.    groove
capable of uniformly responding to and with- Markin, et al, on October 9,
1984. The formation of  30  standing a preselected mean pressure lower than
such safety vents in the past has generally been     the first preselected
mean pressure before ruptur- accomplished by mechanical means such as by
the      ing. single step of stamping. Such past forming means       It is
to be understood that various changes can have caused stress corrosion and
non-uniformity     be made by one skilled in the art in the several steps
in metal thickness and metal gain structure which, in  35   of the method
and in the several parts of the prod- turn, has resulted in non-uniform
pressure sensitiv-  uct disclosed herein without departing from the ity and
limited pressure responsively characteris-   scope of the present
invention. For example, the tics because of stress corrosion, metal
crystalliza-  etching step, the pressure forming step, the con- tion and
work hardening problems.                     tainer cover material, the
rupture limits and geome- The present invention recognizing the importance
40  try of the safety vent, all can be changed by one of such uniformity in
thin safety membranes in po-   skilled in the art to obtain desired results
without de- tentially explosive sealed containers and further    parting
from the disclosure herein. recognizing the importance of carefully
controlling    Referring to the drawing which discloses one ad- the
dimension and pressure sensitive characteris-    vantageous embodiment of
the present invention: tics of such membranes so as to be uniformly re-  45
sponsive to predetermined low pressures provides       Figure 1 is a flow
diagram setting forth schemati- a unique and novel method of manufacturing
safety    cally the several steps involved in carrying out the vent
membranes in covers for hermetically sealed     inventive process;
containers in an efficient, straightforward and eco-   Figure 2 is an
enlarged plan view of a portion of a nomical manner to permit mass
production of a novel  50  strip of material which has been subjected to
the in- and inventive product without sacrifice of desired   ventive
process of Figure 1; very low critical pressure responsive uniformity
Figure 3 is a further enlarged cross-sectional and without excessive metal
crystallization and      view of the material of Figure 2 taken in a plane
work hardening that would occur through stamping     passing through line
3-3 of Figure 2; and, alone.                                         55
Figure 4 is a perspective view of an inventive Although the broad use of
producing tearing lines  cover for a hermetically sealed container, further
in containers by etching is old, as disclosed in U.S.  disclosing a central
aperture therein. Patent No. 3,723,269,  issued to E. Hofling on March 27,
1973, the present invention, recognizing     Referring to Figure 1 of the
drawing, a strip 2 of the desirability and importance of uniformity in low
60   material is fed from a supply zone 3 where it can be pressure
sensitivity and low pressure responsive-    stored in the form of a coil to
a printing zone 4. The ness of safety vent membranes for sealed contain-
strip 2 of coiled material can be any one of a number ers without excessive
work hardening and crystalli-  of known materials used in the manufacture
of cov- zation of material provides a new and novel method   ers for
hermetically sealed containers, which is re- and a unique product which
affords such low pres-  65   sponsive to the hereinafter described
controlled 2    



3                  EP 0 262 070 B1                  4 etching and press
forming process and, in the manu-  V"-cross-section on one side of strip 2
and of facture of battery covers such as those utilized for  truncated
cross-section on the other side of the hermetically sealed batteries of the
button type, a  strip. Once grooves 7 have been properly formed suitable
metallic alloy such as cold rolled alloyed  with grooves 7' in zone 15,
strip 2 is fed to a further carbon steel for example "C1010") having a
thick-   5   stamping or forming zone 16 where individual con- ness in the
range of 0.20 to 1.52 mm (0.008 to 0.06  tainer covers 17, such as
disclosed in Figure 4, are inches) and, advantageously, approximately 0.25
[err]   formed. It is to be understood that strip 2, after 0.025 mm (0.010
inches plus or minus 0.001 inches)  passing through rinsing zone 13, could
be again can be used. It is to be understood that prior to car-  coiled for
subsequent treatment elsewhere. It, also, rying out the etching and press
forming process, an   10  is to be noted that various types of rims 20 can
be appropriate cleaning and degreasing of the metallic  formed on covers 17
or rims can be eliminated, if so alloy can be accomplished in a
satisfactory cleans-  desired. ing and degreasing bath (not shown).
In passing through zones 12, 13 and 14, strip 2 is In the event a metallic
steel alloy strip is used, as  fed along suitable idle rollers 10, as above
noted. in the example hereinafter described, a suitable  15    In etching
zone 12, strip 2 can be fed through a bath using a caustic cleansing agent
would suffice  suitable acid etching bath, such as ferric chloride if In
printing zone 4, opposed printing rolls 6, fre-  the material to be etched
is a steel alloy. The density quently or continuously treated with a
suitable mask-  and temperature of the etching bath and even the ing resist
agent or etching ground which can be     number of baths can be controlled
to avoid gas bub- selected from  appropriate chemical materials in  20
bling. Also, such parameters as the rate of feed or accordance with the
material to be etched and the   residence time of the strip within the bath
or baths, subsequent chemicals to be used in the etching      the acidity
concentrations of the bath and bath tem- process, mask all surfaces of the
strip of material  peratures are all carefully controlled so that the not
to be etched with an appropriate etching resist  etching depth and thus the
thickness of the material coating, for example, a synthetic resin capable
of  25  is carefully predetermined and maintained uniform resisting the
particular etching step to be employed.  along the unmasked surfaces. For
example, when a The unmasked portion of the strip of material to  steel
alloy in the range of 0.20 to 1.52 mm (0.008 to which no resist coating has
been applied in printing  0.06 inches) thickness and advantageously of 0.25
zone 4 by rolls 6 can be in any one of several geo-  mm (0.010 inches) is
used, the etching of the first metric pattern forms in accordance with the
present   30   grooves 7 is controlled to provide a uniform remain-
invention. In the embodiment of Figures 2 and 3, the  ing material
thickness in the range of 0.06 to 0.089 geometric pattern includes spaced
uncovered chan-   mm (0.0025 to 0.0035) and advantageously 0.076 nel areas
in the form of circular arcs 7 of less than  mm (0.003 inches). The press
forming of said sec- 360 degrees and of preselected breadth, with a por-
ond grooves 7' is controlled to provide a uniform re- tion of each
otherwise complete circle being masked   35   maining material thickness
within grooves 7 in the to provide a retention portion. In the embodiment
of  range of approximately 0.012 to 0.05 mm (0.0005 to Figures 2-4, each of
the circular or horse-shoe     0.002 inches). It is to be understood that
advanta- shaped arcs 7 surrounds an uncovered hole defin-    geously, when
battery covers for hermetically ing central area 8, the arcs 7 being on
opposite sur-  sealed containers are being processed, the depth faces of
material strips 2 in opposed mirror image   40   of etching of said first
grooved area is so control- relationship, as described in detail in EP-A 0
217  led as to leave a preselected remaining material of 725 and as can be
noted in the cross-sectional view  thickness capable of withstanding a
preselected of Figure 3. It of course is to be understood that the
pressure up to 3.45 MPa (500 pounds per square present invention can be
adapted to other configu-  inch) within the sealed containers of which such
rations, such as, but not limited to, those which are   45   covers form a
part. Forming the second grooved set forth more fully in the parent
application.     area within the first groove is so controlled to leave In
accordance with the inventive process and      second safety groove within
the first membranes so again referring to Figure 1, after strip 2 has been
as to be capable of uniformly responding to and suitably masked with a
resist coating in the manner  withstanding a preselected pressure in a
range up above discussed, strip 2 is fed along spaced idle  50  to 2.75 MPa
(400 pounds per square inch). rollers 10 through an etching zone 12, to
etch the    As previously described, once strip 2 has been first grooved
areas 7 thereon of uniform preselect-  properly etched in etching zone 12,
it is then fed ed  remaining material thickness and breadth cap-   through
rinsing zone 13. In the inventive embodi- able of withstanding a first
preselected mean       ment of Figure 1, rinsing zone 13 can include three
pressure, a rinsing zone 13, a lubricating zone 14,  55   stages, namely, a
neutralizing stage 18, a resist then into a press forming zone, such as
coining     stripping stage 19 and a washing stage 21. The neu- zone 15
where second grooves 7' are press formed    tralizing stage 18 can include
a bath of suitable or are formed by working the material into plastic
caustic or alkaline solution such as sodium hydrox- flow within etched
grooves 7, the grooves 7' being  ide. The stripping stage can include an
appropriate of preselected remaining material thickness and   60  acidic
bath depending upon the chemistry of the breadth capable of withstanding a
preselected mean  mask resist coating applied to printing rolls 6 in
pressure below the mean pressure limitation of      printing zone 4 and the
washing stage 21 can be a grooves 7. It is to be noted that grooves 7' can
be  plain tap water bath. From the last stage of rinsing formed in any one
of a number of cross-sectional    zone 13, strip 2 can be fed to a suitable
oil lubricat- shapes and in Figure 3, the grooves 7 are shown in  65  ing
zone 14 before it is fed into press forming zone, 3    



5                  EP 0 262 070 B1                  6 such as coining zone
15 and then to an overall      of approximately 0.012 to 0.05 mm (0.0005 to
0.002 stamping zone 16 to form covers 17 from strip 2. As  inches).
appro: in etching zone 12, the residence times and bath con-  8. A method
of making a safety vent in a cover centrations in the rinsing zone 13,
stages 18, 19 and  for a hermetically sealed container comprising:
ing a 21 can be controlled in accordance with the results   5  feeding a
container cover blank of steel alloy ma-   range desired.
terial in the range of approximately 0.20 to 1.52       0.002 As
aforenoted, it is to be understood that vari-     mm (0.008 to 0.06 inches)
thickness into a first          13. ous changes can be made in the several
steps of       groove forming zone (4, 12, 13) including a print-
metic; the method and product disclosed without departing    ing subzone
(4), an etching subzone (12) and a          er from the invention. For
example, other covers be-   10    rinsing subzone (13);
0.20 t sides those for hermetically sealed containers can    printing said
container cover blank while in said       posec be so manufactured and
other container materials      printing subzone (4) on both surfaces
therein          form besides steel alloys can be used in the inventive
with a masking resist pattern having an uncov- process and the etching and
press forming treat-      ered channel area to correspond to a safety vent
er to ments and channel geometries can be varied to pro-   15  membrane
area;                                       press vide safety membranes
which will accommodate oth-     feeding said masked printed container cover
range er predetermined pressures for containers.            blank to said
otching subzone (12); subjecting said container cover blank while in
and Claims                                                said etching zone
(12) to a controlled etching         in the 20     process to etch said
uncovered channel area on         squa -  A method of making a safety vent
in a cover    both surfaces to form a first grooved area (7)          an a
of a hermetically sealed container comprising:          and to leave a
uniform preselected remaining ma- feeding a container cover blank into a
first       terial thickness in the range of approximately           a
groove forming zone 4, 12, 13 to etch a first       0.06 to 0.089 mm
(0.0025 to 0.0035 inches) which       age grooved area (7) of uniform
preselected remain-   25  serves as a first safety vent membrane in said
taine ing material thickness capable of withstanding a    cover capable of
withstanding a first preselected first preselected mean pressure; and,
mean pressure before rupturing;                        form feeding said
etched cover blank into a second       feeding said etched grooved cover
through said          0.01 groove forming zone (15) to pressure form a sec-
rinsing subzone (13) to remove said resist and ond grooved area (7') within
said first etched   30  etching materials;
lect grooved area (7) of uniform preselected remain-     feeding said
grooved cover blank into a second          2.75 ing material thickness
capable of withstanding a    groove forming zone (15); and,
ture second preselected mean pressure below the          coining said
etched area on both surfaces of said mean pressure limitation of said
etched first       cover of said container to form  a second grooved area.
35     grooved area (7') in said first grooved area (7) 2. The method of
claim 1, wherein said second       providing a uniform remaining material
thickness grooved area (7') is press formed by a coining step.  in said
first grooved area (7) in the range of ap-      entl 3. The method of claim
1, wherein said first        proximately 0.012 to 0.05 mm (0.0005 to 0.002
grooved area (7) is formed by a series of etching     inches).
F steps including mask printing a preselected resist  40  9. A cover (17)
for a hermetically sealed contain-      e pattern with an uncovered area
corresponding to     er having a first grooved area etched therein to
5 said first grooved area (7) and control etching said  extend in spaced
relation from the surrounding pe- uncovered area to uniform preselected
breadth and   ripheral edge thereof with a preselected remaining          L
remaining material thickness.                        material thickness to
provide a first safety vent 4. The method of claim 1, wherein said first
45   membrane capable of withstanding a first preselect-        F grooved
area (7) and said second grooved area (7')   ed mean pressure before
rupturing; and, therein are formed in said cover to be on the outer  a
second grooved area (7') pressure formed in said side of said container.
etched grooved area (7) with a preselected remain- 5. The method of claim
1, the forming of said first  ing material thickness to provide a safety
vent mem- grooved area (7) including forming mirror image   50   brane
capable of uniformly responding to and with- grooves on both faces of said
cover blank.          standing a second preselected mean pressure low- 6.
The method of claim 1, wherein said first      er than said first
preselected  mean  pressure grooved area (7) and said second grooved area
(7')  before rupturing. therein are formed in said cover to be on the inner
10. The container cover of claim 9, said first side of said container.
55   grooved area (7) being chemically etched in said '7. The method of
claim 1, said container cover    cover in mirror image relation on both
surfaces blank comprising a steel alloy in the range of approx-  thereof.
imately 0.20 to 1.52 mm (0.008 to 0.06 inches) thick-  11. The container
cover of claim 9, said second ness with the formation of said first grooved
area  grooved area (7') within said first grooved area (7) (7) being
controlled to provide a uniform remaining   60   being coined therein on
both surfaces of said cov-  nf material thickness in the range of
approximately    er.
ur 0.06 to 0.089 mm (0.0025 to 0.0035 inches) and the    12. The container
cover of claim 9, said container      re formation of said second grooved
area (7') being    cover being a steel alloy in the range of approxi-
d( controlled to provide a uniform remaining material  mately 0.20 to 1.52
mm (0.008 to 0.06 inches) thick- thickness in said first grooved area (7)
in the range   65   ness with said first safety vent membrane having a  di
4    



5                   EP0 262070 B1                    6 such as coining zone
15 and then to an overall      of approximately 0.012 to 0.05 mm (0.0005 to
0.002 stamping zone 16 to form covers 17 from strip 2. As  inches).
appro) in etching zone 12, the residence times and bath con-  8. A method
of making a safety vent in a cover centrations in the rinsing zone 13,
stages 18, 19 and  for a hermetically sealed container comprising:
ing a 21 can be controlled in accordance with the results   5  feeding a
container cover blank of steel alloy ma-    range desired.
terial in the range of approximately 0.20 to 1.52       0.002 As
aforenoted, it is to be understood that vari-     mm (0.008 to 0.06 inches)
thickness into a first          13. ous changes can be made in the several
steps of        groove forming zone (4, 12, 13) including a print- the
method and product disclosed without departing     ing subzone (4), an
etching subzone (12) and a          er ha' from the invention. For example,
other covers be-   10    rinsing subzone (13);
0.20 t sides those for hermetically sealed containers can     printing said
container cover blank while in said       posec be so manufactured and
other container materials       printing subzone (4) on both surfaces
therein          form besides steel alloys can be used in the inventive
with a masking resist pattern having an uncov-          360C( process and
the etching and press forming treat-       ered channel area to correspond
to a safety vent        er to ments and channel geometries can be varied to
pro-  15  membrane area;                                         prese vide
safety membranes which will accommodate oth-      feeding said masked
printed container cover             range er predetermined pressures for
containers.             blank to said otching subzone (12);
0.0M subjecting said container cover blank while in          and % Claims
said etching zone (12) to a controlled etching         in thi 20
process to etch said uncovered channel area on          squat 1. A method
of making a safety vent in a cover      both surfaces to form a first
grooved area (7)          an a [err] a hermetically sealed container
comprising:        and to leave a uniform preselected remaining ma-
termi feeding a container cover blank into a first        terial thickness
in the range of approximately           a coi groove forming zone 4, 12, 13
to etch a first        0.06 to 0.089 mm (0.0025 to 0.0035 inches) which
age grooved area (7) of uniform preselected remain-   25  serves as a first
safety vent membrane in said        taine ing material thickness capable of
withstanding a     cover capable of withstanding a first preselected
withi first preselected mean pressure; and,                mean pressure
before rupturing;                         form feeding said etched cover
blank into a second        feeding said etched grooved cover through said
0.01 groove forming zone (15) to pressure form a sec-    rinsing subzone
(13) to remove said resist and ond grooved area (7') within said first
etched   30   etching materials; grooved area (7) of uniform preselected
remain-      feeding said grooved cover blank into a second          2.75
ing material thickness capable of withstanding a    groove forming zone
(15); and, second preselected mean pressure below the           coining
said etched area on both surfaces of said mean pressure limitation of said
etched first        cover of said container to form  a second
Path grooved area.                                35      grooved area (7')
in said first grooved area (7) 2; The method of claim 1, wherein said
second        providing a uniform remaining material thickness          1
grooved area (7') is press formed by a coining step.    in said first
grooved area (7) in the range of ap-      end 3. The method of claim 1,
wherein said first         proximately 0.012 to 0.05 mm (0.0005 to 0.002
grooved area (7) is formed by a series of etching      inches).
F steps including mask printing a preselected resist  40  9. A cover (17)
for a hermetically sealed contain- pattern with an uncovered area
corresponding to      er having a first grooved area etched therein to said
first grooved area (7) and control etching said  extend in spaced relation
from the surrounding pe- uncovered area to uniform preselected breadth and
ripheal edge thereof with a preselected remaining remaining material
thickness.                        material thickness to provide a first
safety vent 4. The method of claim  1, wherein said first  45   membrane
capable of withstanding a first preselect- grooved area (7) and said second
grooved area (7')   ed mean pressure before rupturing; and, therein are
formed in said cover to be on the outer  a second grooved area (7')
pressure formed in said side of said container
etched grooved area (7) with a preselected remain- 5. The method of claim
1, the forming of said first  ing material thickness to provide a safety
vent mom- grooved area (7) including forming mirror image   50   brane
capable of uniformly responding to and with- grooves on both faces of said
cover blank.           standing a second preselected mean pressure low- 6.
The method of claim  1, wherein said first      er than said first
preselected  mean  pressure grooved area (7) and said second grooved area
(7)    before rupturing. therein are formed in said cover to be on the
inner    10. The container cover of claim 9, said first side of said
container.                        55   grooved area (7) being chemically
etched in said           ge 7. The method of claim 1, said container cover
cover in mirror image relation on both surfaces blank comprising a steel
alloy in the range of approx-  thereof. imately 0.20 to 1.52 mm (0.008 to
0.06 inches) thick-  11. The container cover of claim 9, said second
ge ness with the formation of said first grooved area   grooved area (7')
within said first grooved area (7) (7) being controlled to provide a
uniform remaining   60   being coined therein on both surfaces of said cov-
nE material thickness in the range of approximately     er.
ur 0.06 to 0.089 mm (0.0025 to 0.0035 inches) and the     12. The container
cover of claim 9, said container      re formation of said second grooved
area (7') being     cover being a steel alloy in the range of approxi-
dE controlled to provide a uniform remaining material   mately 0.20 to 1.52
mm (0.008 to 0.06 inches) thick-      fo thickness in said first grooved
area (7) in the range   65   ness with said first safety vent membrane
having a  di 4    



7                  EP 0 262 070 B1                  8 uniform remaining
material thickness in the range of  4. Verfahren nach Anspruch 1, wobei der
erste approximately 0.06 to 0.089 mm (0.0025 to 0.0035   genutete Bereich
(7) und der zweite genutete Be- inches) and said second safety vent
membrane hav-  reich (7') darin in dem Deckel an der auBeren Seite ing a
uniform remaining material thickness in the  des Behalters gebildet werden.
range of approximately 0.012 to 0.05 mm (0.0005 to   5  5. Verfahren nach
Anspruch 1, bei dem das For- 0.002 inches).
men des ersten genuteten Bereiches (7) das For- 13. A circular steel alloy
battery cover for a her-  men von spiegelbildlichen Nuten auf beiden Seiten
metically sealed lithium battery container, said cov-  des Deckelzuschnitts
beinhaltet. er having a thickness in the range of approximately  6.
Verfahren nach Anspruch 1, wobei der erste 0.20 to 1.52 mm (0.008 to 0.06
inches) and having op-   10  genutete Bereich (7) und der zweite genutete
Be- posed chemically etched grooves (7) therein in the  reich (7') darin in
dem Deckel auf der inneren Seite form of mirror image circular arcs of less
than    des Behilters gebildet werden. [err] spaced from the peripheral
edge of said cov-   7. Verfahren nach Anspruch 1, wobei der Behal- er to
provide a first safety membrane of uniform   terdeckelzuschnitt eine
Stahilegierung in dem Be- preselected remaining material thickness in the
15  reich von ungefahr 0,20 bis 1,52 mm (0,008 bis 0,06 range of
approximately 0.06 to 0.089 mm (0.0025 to  Zoll) Dicke umfa~t, wobei die
Bildung des ersten ge- 0.0035 inches) capable of uniformly responding to
nuteten Bereiches (7) so gesteuert wird, daB sich ei- and withstanding a
first preselected mean pressure  ne gleichmaBige Restmaterialdicke in dem
Bereich in the range of up to 3.45 MPa (500 pounds per     von ungefahr
0,06 bis 0,089 mm (0,0025 bis 0,0035 square inch) before rupture, said arcs
surrounding   20   Zoll) ergibt, und wobei die Bildung des zweiten genu- an
aperture therein sized to receive an eyelet and  teten Bereiches (7') so
gesteuert wird, daB sich ei- terminal pin assembly to be fused therein;
and,     ne gleichmaBige Restmaterialdicke in dem ersten ge- a coin punched
groove (7') in said etched mirror im-  nuteten Bereich (7) in dem Bereich
von ungefahr 0, age arc on both surfaces of said cover of the con-  012 bis
0,05 mm (0,0005 bis 0,002 Zoll) ergibt. tainer to provide a second safety
vent membrane   25  8. Verfahren zum Herstellen einer Sicherheits- within
said first safety vent membrane having a uni-  entlfftung in einem  Deckel
fOr elnen hermetisch form remaining material thickness of approximately
verschlossenen Behalter durch: 0.012 to 0.05 mm (0.0005 to 0.002 inches)
capable of  Fordern  eines  Behflterdeckelzuschnitts  aus uniformly
responding to and withstanding a prese-     Stahilegierungsmaterial in dem
Bereich von unge- lect mean pressure in a range approximately up to  30
fahr 0,20 bis 1,52 mm (0,008 bis 0,06 Zoll) Dicke in 2.75 MPa (400 pounds
per square inch) before rup-     eine erste Nutbildungszone (4, 12, 13),
welche ei- ture.                                                 ne
Druckunterzone (4), eine Atzunterzone (12) und eine Spulunterzone (13)
umfaBt; d              PatentansprOche
Bedrucken des BehAlterdeckelzuschnitts, wah- )
35    rend er sich in der Druckunterzone (4) befindet, s                1.
Verfahren zum Herstellen einer Sicherheits-      auf beiden Oberflachen mit
einem Maskierab- entlOftung in einem  Deckel fOr einen hermetisch
decklackmuster, das einen unabgedeckten Kanal- 2
verschlossenen Behalter durch:                        bereich hat, der
einem  SicherheitsentlOftungs- Fordem eines Behalterdeckelzuschnitts in
eine      membranbereich entspricht; F6rdem  des mas- -       erste
Nutbildungszone (4, 12, 13), um einen er-  40  kierten bedruckten
BehAlterdeckelzuschnitts in a                sten genuteten Bereich (7)
mit. gleichfOrmiger vor-  die Atzunterzone (12); 3-             . gewahiter
Restmaterialdicke zu atzen, der in der     Unterziehen des
Behalterdeckelzuschnitts in der 9  Lage ist, einen ersten vorgewahlten
mittleren  -  Atzzone (12) einem gesteuerten AtzprozeB,. um it
Druck auszuhalten; und                              den unabgedeckten
Kanalbereich auf beiden F6rdem des geatzten Dackelzuschnitts in eine   45
Oberflachen zu atzen und einen ersten genute- * '    zweite Nutbildungszone
(15), urn enen zweiten ge-  ten Bereich (7) zu bilden sowie eine
gleichmaBige id                nuteten Bereich (7') innerhalb des ersten
geatz-    vorgewahite Restmaterialdicke in dem  Bereich -
bten genuteten Bereiches (7) mit gleichformiger     von ungefahr 0,06 bis
0,089 mm (0,0025 bis n-                vorgewahlter Restmaterialdicke zu
bilden, der in    0,0035 Zoll) stehenzulassen, der als erste Si- h-
der Lage ist, einen zweiten vorgewahlten mfttle-  50
cherheitsentlrftungsmembran  in  dem  Deckel v-                ren  Druck
auszuhalten, welcher unter dem           dient, welche in der Lage ist,
einen ersten vorge- re                Grenzwert des mittleren Druckes des
geatkten        wahlten mittleren Druck auszuhalten, bevor sie ersten
genubten Bereiches liegt                    reiBt; 'st               2.
Verfahren nach Anspruch 1, wobei der zweite      Fordern des gektzten,
genuteten Deckels durch id              genutete Bereich (7') durch einen
Prageschritt  55    die SpOlunterzone (13), um die Abdecklack- und 3s
preegeformit wird.                                    Atzmaterialien zu
entfemen; 3. Verfahren nach Anspruch 1, wobei der erste       F6rdem des
genuteten Deckelzuschnittes in eine id              genutete Bereich (7)
durch eine Reihe von Atz-        zweite Nutbildungszone (15); und 7)
schritten gebildet wird, die ein Maskierdrucken ei-   Pragen des geatzten
Bereiches auf beiden Ober- Iv-             nes vorgewihlten
Abdecklackniusters, wobei ein  60    fiachen des Deckels des Behilters, urn
einen unabgedeckter Bereich dem ersten genutaten Be-        zweiten
genuteton Bereich (7) in dem ersten ge- er              reich (7)
entspricht, und das Steuem des Atzens       nutbten Bereich (7) zu bilden,
der eine gleichmaBi- xi-             des unabgedeckten Bereiches bis zu
einer gleich-       ge Restmaterialdicke in dem ersten genuteten Be-
fOrmigen vorgewahlbtn Breite und Restmaterial-       reich (7) in dem
Bereich von ungefihr 0,012 bis a               dicke beinhalten.
65     0,05 mm (0,0005 bis 0,002 Zoll) ergibt. 5    



9                  EP 0262 070 B1                   10 9. Deckel (17) fur
einen hermetisch verschlosse-  Revendications nen Behalter,:der eonen
ersten genuteten Bereich (7) hat, welcher in ihm so geatzt ist, daB er sich
mit  1. Procede de fabrication d'un event de securiK% Abstand von dem
umgebenden Umfangsrand des-        dans un couvercle destine a un recipient
totalement selben erstreckt und Gine vorgewAhlte Restmateri-   5   etanche,
consistant a: aldicke vorhanden ist, um esine erste Sicherheitsent-
acheminer une ebauche de couvercle pour reci- 10ftungsmembran zu schaffen,
die in der Lage ist,    pient dans une zone (4, 12, 13) de fagonnage einen
ersten vorgewAhiten mittleren Druck auszu-     d'une premiere rainure afin
de mordancer une halten, bevor sie reilt; und
premiere zone rainuree (7) selon une epaisseur eonen zweiten genuteten
Bereich (7'), der in dem ge-  10  de matiere restante pr6s6lectionn6e apte
a resis- atzten genuteten Bereich (7) mit elner vorgewAhiten  ter a une
premibre pression moyenne pr6s6lc- Restmaterialdicke preBgeformt ist, um
eine Sicher-  tionn6e; et, heitsentlOftungsmembran zu schaffen, die in der
La-  acheminer cette 6bauche de couwercle mordan- ge ist, auf einen zweiten
vorgewAhiten mittleren     c6e dans une zone (15) do fagonnage d'une se-
Druck, der niedriger als der erste vorgewahite  15    conde rainure afin de
mauler a pression une se- Druck ist, gleichmBig anzusprechen und diesen
condo zone rainure (7') au sein de la premiere zo- auszuhalten, bevor sie
reiBt.                        ne rainur6e mordancee (7), ayant une
epaisseur 10. Behalterdeckel nach Anspruch 9, wobei der      uniformr  de
matiere restante pr6sdloctionnde ap- erste genutete Bereich (7) in dem
Deckel spiegel-    te a resister & une seconde pression moyenne bildlich
auf beiden Oberflachen. desselben chemisch   20  preselectionn6e inferieure
a la limitation de pros- geatzt ist.
sion moyenne de la premiere zone rainur6e mor- 11. BehAlterdeckel nach
Anspruch 9, wobei der      danc6e. zweite genutete Bereich (7') innerhalb
des ersten    2. Proced6 selon la revendication 1, dans lequel genuteten
Bereiches (7) darin auf beiden Oberfla-  la seconds zone rainuree (7') est
moul6e a pression chen des Deckels geprAgt ist.                 25   a
l'intervention d'une dtape de matrigage. 12. Behalterdeckel nach Anspruch
9, wobei der      3. Proc6de selon la revendication 1, dans lequel
BehAlterdeckel sine Stahileglerung in dem Bereich  la premiere zone
rainur6e (7) est fagonn6e par une von ungefahr 0, 20 bis 1, 52 mm (0,008
bis 0,06 Zoll)  serie d'etapes de mordangage comprenant l'impres- Dicke
ist, wobei die erste Sicherheitsentl[ftungs-  sion d'un modele de reserve
pr6seleclionn6 destine membran Gine gleichmaBige Restmaterialdicke in dem
30  au masquage, muni d'une zone d6couverte corres- Bereich von ungefahr
0,06 bis 0,089 mm (0,0025 bis  pondant a la premiere zone rainur6e (7) et
r6gler le 0,0035 Zoll) hat und wobei die zwelte Sicherheitsent-  mordangage
de oette zone d6couverte selon une ltftungamembran eine gleichmiBige
Restmaterial-    6paisseur de matiere restante et solon une largeur dicke
in dem Bereich von ungefahr 0,012 bis 0,05   uniformes pr6s6lectionn6es. mm
(0,0005 bis 0,002 Zoll) hat.               35     4. Proc6de selon la
revendication 1, dans lequel 13. Kreisformiger Stahllegierungsbattenedeckel
la prerniere zone rainuree (7) et la seconde zone (7') fOr eonen
-hermetisch verschlossenen Uthiumbatte-  qui y est rainur6e, sont fagonnees
dans le couver- riebehater, wobei der Deckel sine Dicke in dem Be-  cle
pour se trouver du c6t6 externe du recipient. reich von ungefahr 0,20 bis
1,52 mm (0,008 bis .0,06  5. Proced6 selon la revendication 1, dans lequel
Zoll) hat und entgegengesetzte, chemisch geatzte  40  le fagonnage de la
premiere zone rainuree (7) com- Nuten (7) daun In Form von
spiegelbildlichen Kreis-  prend le fagoonnage de rainures sp6culaires sur
bbgen von weniger als 360o mit Abstand von demr    le. deux faces de
l'ebauche de couvercle. Urfangsrand des Deckels autweist, um eine erste
6. Proc6d6 selon la revendication 1, dans lequel Sbcherheitsmembran mit
gleichmABiger vorgewAhiter  la premiere zone rainuree (7) et la seconds
zone (7) Restmateraldicke in dem Bereich von ungefihr 0,  45  qui y est
rainuree sont fagonn6es dans le couver- 06 bis 0,089 mm (0,0025 bis 0,0035
Zoll) zu schaf-  cle pour se trouver du cot6 interne du recipient. fen, die
in der Lage ist, auf eonen ersten vorgewahl-  7. Procede selon la
revendication 1, dans lequel ten mittleren Druck In dern Bereich von bis zu
3,45  I'6bauche de couvercle du recmpient est constitute MPa (500 Pfund pro
Quadratzoll) vor dem ReiBen     d'un alliage a base d'acier ayant une
epaisseur con- gleichmABig anzusprechen und denselben auszuhal-  50   prise
dans l'intervalle allant d'approximativement ten, wobei die Bogen ein Loch
darn umgeben, das    0,20 a. 1,52 mm (0,008 A 0,06 pouce), le fagonnage fOr
die Aufnalime einer Osen- und AnschluBstift-   de la premiere zone rainuree
(7) etant regl6 pour vornichtung, die darin ehnzuschmekzen ist, bemes-
procurer une 6paisseur de matiere restante unifor- sen ist; und
me, comprise dans l'intervalle allant d'approximati- sine geprigte Nut (7')
in dem geatzteri spiegelbildli-  55   vement 0,06 a 0,089 mm (0,0025 a
0,0035 pouce) et chen Bogen auf beiden OberflAchen des Deckels      le
fagonnage de la seconde zone rainuree (7') 6tant des Behalters, um- eine
zweite Sicherheitsentlfif-  r6gl6 pour procurer une epaisseur de matiere
res- tungsmembran. innerhalb der ersten Sicherheitsent-  tante uniforme
dans la premiere zone rainur6e (7), 10ftungsmembran zu schaffen, die eine
glelchma&Bi  comprise dans l'intervalle allant d'environ 0,012 a go
Restmaterialdicke von ungeflhr 0,012 bis 0,05   60   0,05 mm (0,0005 a
0,002 pouce). mm (0,0005 bis 0,002 Zoll) hat, welche in der Lage   8.
Proc6d6 de fabrication d'un 6vent de securite ist, auf enen vorgewahiten
mittleren Druck in einem  dans un couvercle destin6 a un recipient
totalement Bereich von ungefAhr bis zu 3,75 MPa (400 Pfund    6tanche,
consistant A: pro Quadratzoll) vor dem ReiBen gleichmABig anzu-
acheminer une 6bauche de couvercle de r6ci- sprechen und diesen
auszuhalten.              65     pient constitu6 d'une matiere d'alliage a
base    1 \  t1           EP0262 070 B1                   12 



d'acier ayant une epaisseur comprise dans linter-  11. Couvercle de
r6cipient selon la revendication valle allant approximativement de 0,20 A
1,52 mm  9, dans lequel la seconde zone rainuree (7') au soin (0,008 A 0,06
pouce) dans une zone (4, 12, 13) de  de la premiere zone rainuree (7) y est
matric6e sur fagonnage d'une premiere rainure, cette zone   les deux
surfaces du couvercle. comprenant une zone intermediaire (4) d'impres-   5
12. Couvercle de r6cipient selon la revendication sion, une zone
interm6dialre (12) de mordangage  9, ce couvercle de r6cipient btant
constitu6 d'un al- et une zone interm6diaire (1) de ringage;       liage A
base d'acier ayant une 6paisseur comprise imprimer l'ebauche de couvercle
de r6cipient tan-  dans l'intervalle allant d'approximativement 0,20 a dis
qu'elle se trouve dans cette zone intermediai-  1,52 mm (0,008 a 0,06
pouce), le premier diaphragms re (4) d'impression, avec un modele de
r6serve   10   a 6vent de s6curit ayant une 6paisseur de matiere destin6 au
masquage muni d'une zone de canal d6-  restante uniforme comprise dans
l'intervalle allant couverte, cette zone devant correspondre A une
approximativement 0,06 A 0,089 mm (0,0025 A zone de diaphragme A event de
s6curit6;         0,0035 pouce) et le second diaphragme A 6vent de
acheminer cette 6bauche de couvercle de reci-   securite ayant une
6paisseur de matiere restante pient imprim6e masqu6e A ia zone
interm6diaire  15  uniforme comprise dans l'intervalle allant approxima-
(12) de mordangage;                            tivement de 0,012 A 0,05 mm
(0,0095 A 0,002 pouce). soumettre cente 6bauche de couvercle de r6ci-
13. Couvercle circulaire pour batterle en alliage A pient tandis qu'elle se
trouve dans la zone (12) de  base d'acier 'destin6 A un recipient de
batterie au U- mordangage A un procedd de mordangage contro-   thium
totalement 6tanche, ce couverde ayant une 16 on vue de mordancer la zone de
canal decou-  20  6paisseur comprise dans lintervalle allant approxi-
verte, sur les deux surfaces, pour fagonner une  mativement de 0,20 A 1,52
mm (0,008 A 0,06 pouce) premiere zone rainuree (7) et laisser une 6pais-
et ayant des rainures oppos6es (7) chimiquement J-'    seur de matiere
restante uniforme preselection-  mordanc6es en son sein sous forme d'arcs
specu- n6e comprise dans I'intervalle allant approximati-  laires
circulaires inf6rieurs A 3600 ecart6s du bord vement de 0,06 A 0,089 mm
(0,0025 a 0,0035 pou-  25  peiph6eique du couvercle, pour procurer un pre-
ce) qui sert de premier diaphragme 3 6vent de   mier diaphragme de s6curit6
ayant une 6paisseur de s6runit6 dispos6 dans le couvercde, apte A resis-
matiere restante pr6selectionn6e uniforme compri- ter A une premiere
pression moyenne preselec-   se dans I'intervalle allant
d'approximativement 0,06 tionn6e, avant de se rompre;                    A
0,089 mm (0,0025 a 0,0035 pouce) apte a resister acheminer ce couvercle
rainure mordanc6 a tra-  30  et A r6pondre de maniere uniforme A une
premiere vers la zone interm6diaire (13) de ringage pour  pression moyenne
pr6s6lectionn6e allant jusqu'A 6liminer les matibres de r6serve et de
mordanga-  3,45 MPa (500 livres par pouce carr6), avant de se ge;
rompre, ces arcs entourant une ouverture prati- acheminer l'6bauche de
couvercle rainuree dans  qu6e dans le couvercle, dimensionn6e pour rece-
une zone (15) de fagonnage dune seconde rainu-  35  voir un assemblage
d'osillet et de broche terminale re;
qui doat venir s'y incorporer; et et matricer ct.e zone mordanc6e, sur les
deux   rainure matricee (7') dans l'arc sp6culaire mordan- surfaces du
couvercle du r6cipient on vue de fa-  c6 sur les deux surfaces du couvercle
du recipient, gonner une seconde zone rainuree (7') dans la   en vue de
procurer un second diaphragme a 6vent premiere zone rainur6e (7), on
procurant une   40  de s6curit6 au sein du premier diaphragme A 6vent
6paisseur de matiere restante uniforme dans la  de securit6, ayant-une
6paisseur de matiere restan- premiere zone rainur6e (7), comprise dans
l'inter-  to uniforme comprise entre approximativement 0,012 valle allant
d'environ 0,012 A 0,05 mm (0,0005 A  et 0,05 mm (0,0005 et 0,002 pouce)
apte A rsistbr 0,002 pouce).                                   et A
r6pondre de maniere uniforme A une pression 9. Couvercle (17) destin6 A un
recipient totale-  45   moyenne pr6s6lectionn6e allant approximativement
mentetanche, muni d'une premiere zone ralnuree (7)  jusqu'A 2,75 MPa (400
livres par pouce carr6), qui y a 6te mordanc6e pour se6tendre en relation
avant de se rompre. d'ecartement par rapport A son bord p6ripheirque qui
lentoure, ayant une 6paisseur de matiere res- tante pr6s6ledcionnee pour
foumir un premier  50 So'}  '2-i diaphragm. a event de s6cufit6 apte A
r6sister A une premiere pression moyenne pres6leclionn6e,    *. ' avant de
se rompre; et, une soconde zone rainur6e (7') moul6e A pression dans la
zone rainuree mordancee (7), ayant une  55 epaissour de matiere restante
pr6selectionnee pour                    r foumir un diaphragme A 6vent de
s6curit6 apte A r6-           j    H sister et A r6pondre de maniere
uniforme a une se-       ,     i    , conde pression moyenne
prds6lectionnde nfeorieu- re 3 la premiAre pression moyenne
prds6lectionnde,  60 avant de se rompre. 10. Couvercle de r6cipient selon
la revendication  l Jfl ,* u" 1f 9, dans lequel la premiere zone rainuree
(7) est chli-  w  L S miquement mordancee dans le couvercle en relation  *
i speculaire sur les deux surfaces de ce demier.  65 7    


