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IMPROVED GASKET CONFIGURATION FOR AN AFROSOL CONTAINER CLOSURE

This application is a continuation in part.of
United States Patent Application-Serial No._ 375,195

' filed on June 30, 1989.°

Background

Aerosol dispensing containers have found
widespread use in the packaging of fluid
materials including a variety of both liquid
and powdered particulate proaucts;. Such
containers are provided with a valve-controlled
discharge orifice and 6perate.by the éction of
a volatile propellant which is confined within
the containér togethef with the product to be
dispensed. Becausé tbe propellant has an
apprgciable vapor pressure at room temperature,
the pfoduct in the closed container is
maintained under superatmospheric pressure.

A typical aerosol unit comprise§ a hollow
cylindrical container which is tightly closed

at one end and is provided with an opening at

Ht

its opposite end for receiving a dispensing

valve asseﬁbly. A closure, commonly referred

Thns Sheet Has Been Replaced




filed on June 30, 19809. Backgr ound Aer osol di spensing

contai ners have found w despread use in the packagi I d 5? ‘
‘mat er iY¥PS M8 ng a variety of both liquid and%@?é@%%
particul ate products. Such containers are provided with a .
val ve-control | ed di scharge orifice a PRI ALE, DY JAiejact i on of %
a volatile propellant which is confined mﬁthin?H& §H§ﬁ1ﬂ§%éﬁg§ntainer g
together with the product to be REPLAGED i §
-2 - 3
?

to as a mounting cup, serves as the closure for
the container and as a sﬁpport for the valve
assembly. Typically, the mounting cup
comprises a pedestal portion for mounting the

5 valve unit, a panél.portion extending from the 5
pedestal portion, a skirt portion depending

from the periphery of the panel, and an annular

channel portion extending outwardly from the

skirt. When the mounting cup is placed in

10 sealing position on the container, the channel
is positioned over the bead surrounding the
container opening and the lower portion of the
skirt adjacent to the channel is flared or

clinched outwardly against the container wall

15 adjacent the bead. To ensure adequate sealing 5
between the closure.and the container, the cup
is provided with a gasket in the channel, or ‘E

predominantly in the channel, of the cup.

Heretofore, mounting cup séals have been

20 formed by disposing so~called “cup” gasket in
the channel. This type of gasket has the

disadvantage of not being stationary relative

- to the mounting cup during propellant filling

or other vale unit assembly operations wiﬁh the \5

25 undesirable consequence that when the mounting

" This Sheet Has Been Replaced

(I |




Hensed. Because the propel I ant has an appr eci abl e vapor
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cup and container are clinched to effect the
seal, the gasket is often disposed at an angled
position, and thus, the seal may be less
effective.

3 Another commercial method for disposing
the gasket onto the mounting cup consists in

forming the gaskets in situ fromfliquid-gasket—

!" forming compositions comprising an elastomer
dispersed or dissolved in volatile liquid.

% vehicles, so called ”flowed-in” gasket. In the
manufacture of such a gasket, the liquid
composition is deposited in the desired . .
configuration in éhe'channel:of:the:cup:while
the cup is rotated beneath a metering-nozzle
%5 thiough which the gasket composition flows.

The deposit is then converted into a dry solid

’.L sealing mass by expelling the liquid.vehicle at

elevated. temperatures. Though this technique

! of flowing gaskets into place has received wide

20 commercial acceptance, it suffers from the

] disadvantages of requiring an elaborate drying

operation, wherein the mounting cup must be

handled carefully so as to avoid undue upset

from the horizontal; costly recovery apparatus

25 for the expelled liquid also must be provided.
/__//,
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-2t to as a nounting cup, serves as the closure for t he contai ner and
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conpri ses a pedest al
extending fromthe
peri phery of.the panel,
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a skirt portion depending

THIS SHEET HAS BEEN
REPLAGED

pedestal portion,
and an annul ar

-4 -

' In sum, the flowed-in gasket- is an expensive
step in the formation of the mounting cup. See
United StateslPatent No. 3,342,381 as an

example of the ”flowed-in” gasket.

Other techniques for.disposing a gasket
onto the mounting:cup are described in United

States Patent No. 3,417,177, wherein the gasket

seal is made of heat shrinkable material.

After placing a band of gasket material on the

skirt, the gasket having a greater diameter
than the outside. diameter of the.skirt: of the
‘mounting cup, the cup is.heated at a
temperature and for a time sufficient.to.shrink
~ the. band into tight frictional engagement with
the skirt.
Another similar technique is that
- disclosed in United States Patent No. _ '
3,443,006, wherein a band of gasket material is E
swelled through the use of a suitablg sweiiing
agent so as to increase its diameter to fit

over the skirt of the mounting cup.

Subsequently, the swelling agent is removed
froﬁ the gasket material so that the band will
come into tight frictional engagement with the
skirt.

/ )
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Anel portion extending outwardly fromthe skirt. Wien the nounting cup
5 placed in sealing position on the container, the channel S

ROsi t i 00gfhogsser the bead surrounding the cont ai ner openiPGY/E89D/03626]1 ower
‘Worti of t he skirt adjacent to the channel is flared or clinched
utwardly against the container wall adj acent the bead. To ensure

dequat e seal ing bet ween the cl osure and the container, the cup S

rovided with a gasket in the channel, or pr ~?ﬁ{§f§ﬁ5ﬁ ¥IA§FBEIE|RIe channel ,
f th : -
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Both the heat shrink and swelling
.techniques for applying a gasket material to
the.mounting cup have the disadvantage of being
costly and relatively time consunming
procedures. Nofe in U.S. 3,417,177, column 4,
lines 27-31, that the positionedfbands must be
heated to- 240°F for about 2-3 minutes in order
to obtain a tight friction fit. 1In the
procedure of 3,443,006, the bands must stand in
the swelling ligquid for a period‘of 1/2 to 1-
1/2 minutes according to example 2 of the ‘006
patent and then allowed to stand for the drying
period. Aiso, in any mass production utilizing
the /006 system, an organic liquid recovery
é system must be employed. .

In the United States Patent Nos. 4,546,525
’ and 4,547,948 is described a novel gasketed’

| mounting cup system, including novel method and
apparatus, wherein the gaskgt material is
disposed on the mounting cup in the preferred

position for effecting a seal between the

mounting cup and the bead of the container; and
further wherein the disadvantages associated
with the aforementioned techniques of applying

the gasket material to the cup are obviated.

[
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beetofore nmounting cup seals have been forned by disposing so-called
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consequence that when the nounting
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Also, an apparatus and method is provided
wherein gaskets are applied to aerosol mounting
cups in an exceptionally rapid ana efficient
manner to form gasketed-mounting cups having
5 excellent sealing characteristics. In general,
the method of invention of the aforesaid United
States Patent Nos. 4,546,525 and 4,547,948
comprises passing a tubular sleeve of gasket
material onto a compressible mandrel;initially
10 positioning and aligning the skirt of the
mounting cup and the contiguous end of the
mandrel such that the sleeve of gasket material
‘may.pass onto the skirt, -said mandrel having
fixed and moveable portions with respect to
15 - each other and fo their movement toward and
.away from the mounting cup; urging the moveable
portion of the gasket material bearing mandrel
_toward the mbunting cup such that the gasket
material passes onto the skirt of the cup}

20 causing the moveable portion of the mandrel to

retract to its initial position, cutting the

sleeve at a point between the mounting cup and
the mandrel to leave a band of gasket material;
.énd sﬁbsequently, advancing ﬁhe mounting cup to

25 a station whereat the band of the gasket
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lfénd container are clinched to effect the seal, the ggskft S
sposed at an angled position, and thus, the seal ma e | ess
tiN§91/00830 Another commercial nethod for disposing ﬁ%"é%%q(@_iﬁzénto

e nmounting cup consists in formng the gaskets in situ fromliquid

1 - i iti i Si an el ast onef™ e
sket- form ng conpositions conprising THIS SHEFT}U%EEEEN]
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material is urged further onto the skirt of the
mounting cup, whereby, the band of gasket
material does not extend beyond the skirt of
the mounting cup. Subsequently, the gasket is
advanced to the ultimately.desired positioﬁ on
the mounting cup.

United states Patent No. 4,559,198
concerns a further refinement of a ”sléeve"
type gasket system which employs annular (or
radial)_compfessive deformations or #ribs” in
the band of gasket material. This ribbing
imparts to the gasket a resistance to being
dislodged during ”under the cup” propellant
filling operations. This ribbing also imparts
to. the gasket a resistance to being
repositioned on the mounﬁing cup by the gasket
.' retﬁrning to its initial pésition.
| In addition to the type of mounting cup
gasket systems described heretofore, namely,

) #cut”, ~flowed-in” and ”“sleeve” gasket, a

recent commercial system involves laminating a

plastic material to a sheet of the metal and
subsequently forming the laminated plastic
sheet into a mounting cup. The thicknéss of

the plastic laminate is usually on the order of

Thls Sheet Has Beéen Replaced -
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di spersed or dissolved in volatile liquid vehicles, so called "fl owed-in"%

ket . ufacture of such a gasket, the liquid
deposi %%P@ﬂg&ggm red configuration in the channel of th%ﬁ#%ﬁ&%@ﬁ

deposite

the cup is rotated beneath a netering nozzle through
conposition.flows. The deposit is then converted in
mass by expelling the liquid vehicle at elevated.ts;

this technique
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.008-010”, thinner than the sleeve gasket and
substantially thinner than the cut or flowed-
in gasket.
This variation in gasket thickness among
‘the several gasket systems further complicated
by the fact that the channel portion of the
mounting cups manufactured by the valve
assembly plants and the annular beads of the
aerosol container manufactured by cohtainer
plants have nominal variations which are within
quality control limits, often produce a
defective seal in a completed aerosol product
which may remain undetected until ultimately
discovered by the consumer.

| Recently attention has been focused on
modifications of the shape and configuration of
the mounting cup uéed over the past twenty-

- five years in the aerosol industry. Such a
modification is described in U.S. Patent &o.
4,792,067. This modification of the mounting
cup comprises a channel portion for sealing
with the bead of the container. The channel

portion having an inner region contour being

3
]
3
%
H
“

substantially different in shape from the inner

surface contour of the annular bead of the
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commer ci al acceptance, it suffers fromthe disadvantages of requiring an

alaborate drying .operation, wherein the nounting cup nus handl| ed
car ef\MpI g‘as to avoi d undue upset fromthe horizontal Lc‘fﬂsﬁ*{l"%&éovery

apparatus for the expelled liquid al so nmust be provided.
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container. The difference in the shape of the
inner region contour of the channel portion
from the shape of the inner surface contour of

the annular bead allows only a portion of the

PSRN

5 inner region contour of the peripheral rim to
contact the inner surface contour of fhe
annular bead when the mounting cﬁp is disposed
F'; on the container. The shape of the inner
region contour of the peripheral rim is

0 deformed when the mounting cup is crimped to

the annular bead of the container. The

deformation of the inner region contour reforms
the shape of the inner region contour to be
substantially the same shape as the inner

surface contour of the annular bead to provide

wy

a sealing engagement between the mounting cup
. and the container.

Another modification of the shape and
configuration of the mounting cup is descfibed

in International Application Number:

US88/02489 and corresponding U.S. Serial No.
312,392, which disclosure is'incorporated
herein by reference. This modification of the
mounting cup comprises a non-deformable,

annular indent or depression in the curved

This Sheet Has Been R
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In sum the flowed-in gasket is an expensive step in the formation of~
United States Patent No. 3,342,381 as RGT/US@Mp628 of
gasket . Gt her techni ques for disposing a gasket onto
the nounting-cup are described in United States Patent No. 3,417,177, :
wherein the gasket

seal is made of heat shrinkable
pl aci ng a band of gasket naterial on the SH%JET HK% BQEN
REPLACED
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portion of the channel portion of a gasketed
mounting cup. This indent is designed to
retain its shape through the clinching process,
after which it provides an annular band of
enhanced sealing between the mounting cup.aﬁd
the bead of the container.

As 1s apparent, various systems have been
used in the prior art in an attempt to improve.
the seal between the channel portion of the
mounting cﬁp and the annular bead of the.

aerosol container. Nonetheless, this seal .

. between the mounting cup and the aerosol

container remains of great concern to both the
valve assembly plants .and. the f£illing plants

since it must be capable of being gas tight for

‘a period of years. In addition, the seal

between the mounting cup and the aerosol.
container must be low in cost to enable aerosol

products to be competitive with non-aerosol

products in the consumer market.

It is an object of this invention to
improve the:gasket on an aeroscl valve mounting
cup by forming an integral sealing bead within

the gasket structure thereby making an annular

This Sheet Has Been Replac
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skirt, the gasket

e ski ool bl

the skirt.
; States Patent No.

dianeter to fit

Anot her simlar technique is that

3,443,006, wherein a band of gasket ﬂﬁ:%e%ﬁl 'l“i% Bﬁuﬁi
I'ACr |

ithrough the use of a suitable swelling agent so as tdg

having a greater dianeter than the outside dianeter of
nmouynting cup, the cup is.heated at a é¥96for
e gage

to shrink the band into tight frlctlonal

di sclosed in United
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seal between the mounting cup and the annular
bead of the aerosol container.

Another object of this invention is to
provide an improved gaskeg for an aerosol valve
mounting cup without any increased material

cost.

Another object of this invention is to

' provide an improved gasket for an aerosol valve

mounting cup which can be used with modified
channel mounting cups.

Another object of this invention is to
provide an improved gasket for an aerosol wvalve
mounting cup which has an integral sealing bead

which can be positioned very precisely: within

. the channel portion of the mounting cup.

The foregoing objécts merely. illustrate
some of the more.important features of this
invention. It will be readily appreciated that
the disclosed invention can be easily adapted
to any closure system which requires an annular

seal between a cup shaped member and a vessel.

Summary of the Invention

Broadly stated, this invention comprises a

gasketed mounting cup having a sealing bead of

ThlS Sheet Has Been Rep
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over the skirt of the nounting cup. Subsequently, the swelling agent is [
r enoved f) %6855 gasket material so that the band wll comneCTMSY0L036LG
Trlctlona engagenment with the skirt.

THIS SHEET HAS BEEN
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gasket material circumferentially located in
the channel portion of the mounting cup.

Preferably, the sealing bead is offset
from the centerline (deepest point) of the

5 channel. : 5

The present invention will be more clearly

understood by referring to the drawings herein

and the discussion relating thereto.

10 . In the drawings: -

Figure 1 is an elevated sectional view of

a mounting cup of the prior art having a

laminated gasket on the surface thereof.
Figure 2 is an enlarged, partial elevated
i5 . sectional view of thaﬁ portion of the mountiné
cup within the circular dotted line of Figure
1.
Figure 3 is an enlarged partial elevated
sectional view of the moﬁnting cup of thé:prior
20 art shown clinched onto the standard bead of an
aerosol container. )
Figure 4 is an enlarged, partial elevated

sectional view of a mounting cup of a preferred

embodiment of the invention..
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-$1k Bothlthe heat shrink and swelling techniques for applying a
gasket material to the nounting cup have the di sadvant age ' st
and rel KPIHOPEI e consuming procedures. Note in U.S. 34??‘?@?8&88&3nn Y
4E |I26§ 27-31, that the positioned bands nust be heated to 240[err]E for
about 2-3 minutes in order to obtain a tight friction fijtTHi§ SHHFE HAS BEEN
p&opedure of 3,443,006, the bands nust stand in the smelfgnglggiﬂggfof a
périod of 1/2 to 1- -

1
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Figures SA-C are partial sectional views
of a mounting cup undergoing the operationg
comprising the method of the invention which
results in the mounting cup of Figure 4. -
5 Figure 6 is an.enlarged partial elevééed

sectional view of the mounting cup .of figure 4
! after being clinched onto the standard bead of
“ | an aerosol container.

Figure 7 is an elevated sectional view of

Ll iay

10 a mounting cup of the prior art having a

rsleeve” type gasket on the skirt portion
thereof. . ' -

Figure 8 is an elevated sectional.view-of
a sleeve gasketed mounting cup to which the

. method of the invention is applied.

Figure 9 is an enlarged partial elevated
sectional view of a mounting cup of the
invention as applied to gaskets of the “sleeve”
type. i

Figures 1lOA-C are partial sectional views
of a mounting cup undergoing the combined
operations of the method of the invention along
with a method of forming an annular indent in

the channel portion of the mounting cup.
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1/ 2 mnutes a ording to exanple 2 of the '006 patent and then allowed to"

stand fo"q Ak @ﬁpl ng period. Also, in any mass production RETAUSINHP3I6Zhe

. '006 system an organic liquid recovery system nust be enpl oyed. In

the United States Patent Nos. 4,546,525 and 4,547,948 is described ovel
S‘X

gasketed nounting cup system including novel net hOL\ .ﬂ_gg 1?6“;?& BE
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wherein the gasket material is disposed on the noun

preferred position for effecting a seal between the
-14_

Figure 11 is an enlarged, partial elevated
sectional view of a mounting cup of the
invention as applied in combination with an
annular indent as results ffom the method

5 illustrated in Figures lOA-cC.

The present invention will be more clearly

understood by referring to the drawings herein

and the discussion relating thereto.

10 Description of the Invention

Figure 1 shows a typical aerosol valve

mounting cup of the prior art generally

' designated as 10. The mounting cup has a ;
pedestal portion 11 which rises from the. :
15 interior edge of a panel portion 12. A skirt
14 rises from the exterior edge of the panel
portion 12 opposite the pedestal portion and
concentric thereto. .The top portion of the
.skirt 14 curves into a channel portion 1S which

20 terminates in edge portion 16. The channel

portion 15, edge portion 16 and the top of éf
skirt 14 form an annular convex receptor for

the standard bead of an aerosol container. A

gasket material 17 is shown laminated to the E‘
25 under surface of the mounting cup 10. E

by
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unting cup and the bead of the container; and further wherein the
d sadvanta es associ ated wth the aforenentloned t echni ques_of
1 he gas A8883Pi al to the cup are obvi ated. PCT/US9[(3)/03%26
- b- Also, an apparatus and nethod is provided

THIS SHEET HAS BEEN
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Figure 2 is an enlarged detail of the

circled portion of Figure 1 showing the upper
portion of skirt 14, channel portion and edge
portion 16 in a sectional view. It is

5 | important to note that gasket material i? is
relétively uniform in thickness allowing for

some variation, due to the fact that it is

i o
!-" laminated to the flat sheet of metal from which

the mounting cup 10 . is made.

o Figure 3 is a partial section of the
mounting cup 10 after it is clinched over the
standard bead 19 of an aerosol container (not
shown). During the clinching process,: the -
skirt 14 of the mounting cup 10 is plastically

F .deformed radially outward as shown at 20 using

conventional methods and apparatus familiar to
the aerosol industry. - |

‘Clinching of the mounting cup 10 over the
standard bead of the aerosol container 19
compresses the gasket material 17. It is
believed that the primary seal occurs at Zone A
because of the relatively large compressive
force acting on gasket material 17, owing to
the large deformation of the skirt 14 at

section 20. It is expected that the remaining

-
- This Sheet Hag Been R

LI




wherei n gaskets are applied to aerosol nountin cups in an | I
rapi d an 3700830, ° ﬁgnner to form gasket ed- m%unti Ircl)g cups ha ﬁ?ﬁg‘%‘gg}b@ﬁié/
excel l ent sealing characteristics. In general, the nethod of invention of
the aforesaid United States Patent Nos. 4,546,525 and 4,547,948 conprises
passi ng a tubul ar sl eeve of gasket nmaterial onto a conpressible mandrel;

initially positioning and aligning the skirt of the no Lng cup and the
conti guous end of the mandrel such that tlge_sl eeve of gpIHIS SHEETHAS! BEEN
: REPLAGED

area of contact where the gasket material is
held in compression between the channel portion
15 and the standard bead 19 serves as a
secondary seal in the event that the primary

5 seal is not established or fails. This . :

secondary seal is enhanced by the fact that the
typical valve mounting cup has an interior
radius of curvature of the channel portion
slightly smaller than the exterior radius of

10 the standard bead 19 of the container. Thus,
.during the clinching operation, the channel
portion of the mounting cup is drawn tight over
the  standard bead thereby compressing the .
gasket material 17.

15 ' In contrast to the prior art mounting cup
‘with a relatively uniform but otherwise
indiscriminate layer of gasket material in the
channel portion thereof, this invention
comprises a secondary seal in the form of'an

20 integral sealing bead formed of gasket material
and includes a method for forming such a
sealing bead without any increase in the amount
of gasket material required.
Figure 4 is a partiél.section of an aernsol

25 valve mounting cup 10 including a gasket

“This Sheet Has Been Replaced
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*nay pass onto the skirt, said mandrel having fixed and noveabl e portions
W th r each other and to their novenent toward a m t he
hDuntiﬁgggﬁ@?&ﬂhging t he noveabl e portion of the gasket n§§2¥€§ﬁ%%%§§ing
mandrel toward the nounting cup such that the gasket naterial passes onto
t he skirt of the cup; causing the noveable portion of t nendrel to

retract to its initial position, cutting the sleeve at 4 TS SHBEEt NS BEEM
imounting cup and the mandrel to | eave a band of gasket teri REPLACED
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coﬁfiguration of the invention formed by
utilizing the method of the invention. Shown
at 21 is an annular sealing bead of gasket
material 17 formed by the method illustrated in
Figures SA-C.

The sealing bead may be disposed outboard
of the centerline of the mounting cup within
the channel portionland in a portion of the

.channel where there is contact between the
gasket mounting cup and the container bead.
Positioning the bead 30° outboard of the
centerline has been found satisfactory. In the
instance of positioning the bead in the channel
inboard of the centerline of the mounting cup,
satisfactory seals have been effecﬁed by
disposing the bead at 30° from the centerline
of the mounting cup.

Figures 5A-C are partial sectional views
showing the mounting cup 10 inverted and ﬁlaced

in an annular anvil 22 which is supported by

the bed.of a press (not shown). Annular punch
23 has a circumferential groove 24 here shown
placed to the outside of centerline 18. Punch
23 is asymmetric with respect to centerline 18

with the distance between the centerline and

This Sheet Has Been Replaced
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of the g
«further
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eguen%léﬁ)advancing the nounting cup to a station mherzat t he ban

onto the skirt of the nounting cup, whereby, the band of gasket

' Figure 5C, it is intended that no significant

-7-  mat eri aPGTéU3}44@3626 - | o
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exterior side 25 being greater than the
distance between the centerline interior side
26, which latter distance is intended to match
the distance between centerline 18 and the
inside surface of the gasket material at skirt
14 within normal tolerances. Also, the radius
of curvature of the outside portion of the
punch at 27 is greater than the radius of
curvature of the inside portion of the punch at
28. The radius of curvature of the inside -
portion of the punch 28 is intended to match
tﬁe radius of curvature of the inside of the
laminated gasket in channel 15 within normal
tolerances. Thus, when the punch 23 is .

advanced to the end of its stroke as shown in

deformation of the gasket material 17 inboard

of centerline 18 occur. Conversely, outboard
of the centerline the advance of the puncﬂ is
intended Fo #iron” the gasket material 17 in
the edge portion 16 into the groove 24 as shown
at 29 in Figure 5B. It is important to note
that this ironing operation does not destroy
the bond between the laminated gasket material

17 and the metal of the mounting cup. When the

This Sheet Has Been Replaced
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mat eri al does not extend beyond the skirt of t he nmounting cup.
Subsequently, the gasket is advanced to the ultimtely ' I tion
on 9h@6ﬁ¥ﬁng cup. United States Patent No. 4,5%@5?9§&W@%%%erns a
further refinement of a "sleeve" type gasket system whighr |§Ia
(or radial) conpressive deformations or "ribs" in the Qan gﬁt?ﬁiéﬁgi EEN
material. This ribbing inparts to the gasket a resistan tQ Ty ED

di sl odged during "under the cup" propellant

- 19 -
punch is retracted, the gasket material, now
with an integral sealing bead,'remains adhered
to the channel portion of the mounting cup.

The groove 24 in Figure 5A is shown as a
5 _ chord of a circle -in cross section for
illustrative purposes.only. Good resﬁlts-have
begn obtained using a groove of triahgular
cross section approximately .015#“deépion .008#
polyethylene gasket material laminated to
.0105# tinplate. Also for illustrative
purposes only, the gasket material is shown as
completely filling the groove 24" wheh in fact,

- owing to air trapped in the  groove and

variations in material thickness within normal
tolerances, it is likely that the cross
sectional configuration of the final sealing
pead 21 will not quite match the cross-
sectional configuration of the groove 24.

The - method illustrated“in'Figures SALC
results in the gasket configuration. shown' in
Figure 4. It is important to note that the
sealing bead 21 is cold-formed from gasket
material adjacent the edge portion 16. Thus,
the dimension ”Y” is considerably smallex than

#X” in Figure 4 and the

This Sheet Has Been Replaced




felling operations. This ribbing also inparts to the gasket a resistance
to being ositioned on the mounting cup by the gasket r ' Its
Liniti aIWQﬁVE In addition to the type of nounti ngﬁwygggg@&g?

‘systens descrlbed heretofore, nanely, "cut", "flowed-in" and "sl eeve"
gasket, a recent commercial systeminvolves |amnating a -ﬁbg ﬁ?ﬂﬁ% E@N
to a sheet of the netal and subsequently formng the |am D
sheet into a nounting cup. The thickness of ‘*‘

-~ 20 -
sealing bead 21. is considerably thicker than
the original gasket thickness #X”. This cold-
forming operation can be simply added to the
steps involved in the formation of the mounting

5 cup in a multi-stage press. .Depending on the

r

laminate gasket material. chosen, a heated punch
can be used in place of the cold-forming
operation of the preferred embodiment. In any {

event, a gasket configuration as shown in

. e ok

10 Figure 4 is easy to achieve and free of any
additional material cost.

Placing the sealing bead 21 outboard

LY Y S R VI

utilizes the gasket material adjacent the edge

portion 16 which would otherwise not be

ol Ay oy

15 significantly involved in forming the secondary

"

e gag oot TR

seal. Surprisingly, it has now been found that

formation of the sealing bead inboard of the

i L )

centerline 18 yields a satisfactory seal. The

thinning of the gasket material on the skirt of

20 the mounting cup during ~ironing” expectedly

would have resulted in a defective seal.

To form the secondary seal in the form of

SO AT Y

an integral sealing bead of gasket material on
the inboard side (e.a. 30° of the centerline),

25 the distance from the centerline to the

* This Sheet. Has Been Replaced




5{Hé plastic lamnate is usually on the order of _
-8- .008-010", thinner than the sleeve gasket and substantially thinner

‘t han Yioe9izons3or fl owed- in gasket. Thi s vari ati on POT{3880£03626
t hi ckness anong

THIS SHEET HAS BEEN
REPLACED

R 21 -
interior side 26 of the punch is greater than
the distance between the centerline and the
exterior side 25, which latter distance is
intended to match the distance between the

centerline 18 and ﬁhe exterior surface of the

W

gasket material within normal tolerances.

Also, the radius of curvature: of the inside

portion 28 of the punch is greater than the

radius of curvature of the outside portion 27.
10 The radius of curvature of the outside portién
is intended to match the radius of curvature of
the outside of the laminated gasket-within
normal tolerances. Thus when.the punch is
advanced to the end of its stroke, it is

intended that no significant deformation of the

a
W

gasket material outboard of the centerline

" occur. Conversely, inboard of the cehterline
the advance of the punch is intended to “iron”
the gasket material on the skirt portion of the

D mounting cup into the annular groove in the

punch. For the inboard bead, the
circumferential groove 24 is placed on the
inside of the centerline.

Surprisingly, it has now been found that a

sealing bead may be formed inboard of the

This Sheet Has Been Replaced




t he several gasket systens further conplicated by the fact that the

channegl | of the nounting cups manufactured by the l §m”&ﬁﬁgnblyg
‘pl ant g’%ﬁgob@nann'ul ar beads of the aerosol container u agtured by

container plants have nomi nal variations which are mnth|n qual ity
Eh
unme

limts, often produce a defective seal in a conplete ﬁﬁSQ§ﬁ£ldﬂﬁH
which may remain undetected until ultimately discoveried by gebgaGEINs
Recently attention has been focused on J

- 22 -

centerline 18, which bead provides an effective
seal. Contrary to expectation, the thinning of
the gasket material on the skirt of the
mounting cup during “ironing” does not result

5 .in a defective seal. . 15

The placement of the sealing bead or beads
outboard of the .centerline 18 is preferred for
a reason which may vary in iﬁportance with the
selection of container material and containef
10 type. In varying degrees, the surface of
container standard bead 19 at Zoﬂe A, Figures 3
and 6, is prone to wrinkles if this part'of the
bead is subject to local compressive.forces in
the course of forming the bead on the
15 : container. The outboard portionlof the curl is
less likely to be subject to such compressive
forces, and therefore less prone to wrinkles or
7eyelashing” as the problem is known in the
trade. The smooth surface of the outboard
20 portion of the container bead 19 makes it a
more advantageous location for the application
of a sealing bead.
It should be apparent that one of the
advantages of the invention lies in the ability

25 to position a sealing bead very precisely

This Sheet Has Been Replaced
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,past twenty- five years in the aerosol industry. Suc

©1 cations of the shape and configuration of the nDunting cup used over
modi fication
. 41pe0830n U.S. Patent No. 4,792, 067. This nDdlflcPa‘?VWS’BfO:*PFn%
°nt|ng cup conprises a channel portion for sealing with the bead of the

Eontalner The channel portion having an inner region contour being

substantially different in shape fromthe inner surfac
annul ar bead of the

P TARSARET RISt BEEN

REPLACED

- 23 -

TP g e o

2
H

within the channel portion of the mounting cup.

This feature does not require any modifications

to the existing methods employed or quality

control standards observed in applying the

mounting cup.

concentrated at the sealing bead 21.

The sealing bead 21 is believed to

sealing bead offers increased thickness

irregularities on the container bead 19.

gasket material to the channel portion or the

A gasketed mounting cup incorporating the
sealing bead 21 cold-formed as illustrated in
Figures.5A~C is shown: (in-partial section)
clinched to the standard bead_lé of an aerosol
container (not shown) in Figure 6. 2Zone A is
still believed .to provide the primary seal as

in Figure 4 but the secondary seal is now

provide

a better secondary seal than the relatively
uniform layer of gasket material (as shown in

Figure 2) for at least two reasons. First, the

of

resilient gasket material thereby increasing

the gasket,s ability to conform to surface

Second, the force available to compress the

gasket (no matter what its configuréticn) is

limited by the geometry and material of the

—_

This Sheet Has Been
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-9~  cont ai ner.

annul SVEA0EH

The difference in the shape of the inner region contour ;
tion fromthe shape of the inner surface cppyauoePisezt he

lows only a portion of the inner region contour of

peripheral rimto

n

10

15

20

25

REPLACED

THIS SHEET HAS BEEN
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mounting cup. The use of a narrow sealing bead
results in greater force per unit area being
exerted on the gasket material of the sealing
bead, thereby further increasing the depth of a
surface irregularity which can be filled by the
sealing bead.
| It is possible to utilize the invention
with gaskeﬁs of other types such as “flowed in~
or ”sleeve” type gaskets. The manufacture of
gaskets of the latter type is disclosed in
detail in U.S. Patents Nos. 4,547,948 and
4,846,525 which disclosures are incorporated by
reference and only briefly summarized above.
Figure 7 shows an aerosol valve mounting
cup 10 which has been fitted with a sleeve
gasket 30 in accordance with the teachings of
United States Patents Nos. 4,846,525 and
4,547,948 discussed above. Unlike the laminate
gasket material 17 of Fi@ufes 1-6, the sleeve
gasket is not strongly adherent to the surface
of the mounting cup and therefore cannot be
#ironed” as easily as the laminate gasket. As
part of -the process of initially locating the
sleeve gasket 30, it is forced by means of a

stepped punch to “bottom out” in the lowest
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— _
gcontact the inner surface contour of the annular bead when the nounting
“cup is disposed on the container. The shape of the inner region contour
of tReopersopseral rimis deformed when the nmounting cup RGI/EPPHIE2& 0 t he
annul ar bead of the container. The deformation of the inner region contour

reforms the shape of the inner region contour to be ¢ —attyth
same shape as the inner surface contour of the annularuﬁﬁggﬂﬁ%ié? PHQ“ a
seal i ng engagenent between the mounting cup REPLACED

- 25 =

point of channel 15. To apply -the invention to
such gaskets, a two piece concentric punch 31,
similar to that described in U.S. Patent No.
4,559,198, may be employed in place of the one

piece stepped punch described-.in U.S.- Patent

U

Nos. 4,846,525 and 4,547,948. (The disclosure
| of U.S. Patent No. 4,559,198 is incorporated
F" herein by reference.) In Figure 8, step 32 in

the interior wall-of the center punch- 33 forces

the gasket to slide down and into the bqttom.of
the channel.portion 15. The:concentrié»outer
punch 34 is bottomed in the channel portion.ls
for the working stroke of center: punch 33. As
center punch 33 continues its advance;-step 32
pushes gasket 30 against the bottom of outer
punch 34. Punch 33 continues its advance,
- forcing gasket material-tq gather into the
annular void 35 formed by a notch in the point
of center punch 33 and the lower edge of outer

punch 34. Since the gasket material is in a

~,

highly plastic state at this point in the. N .
operation, the bead which gathers in vgid 35
will remain when the punches are removed.

Figure 9 shows the result of the

application of the method illustrated in Figure

This Sheet Has Been Replaced
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and the contai ner. Anot her nodification of the shape and

config ' the nmounting cup is described in Internatpcan@ses/03626

wmplic§¥§g%ﬂﬁu er: US88/02489 and corresponding U S. Serial No. 312,392,

whi ch disclosure is incorporated herein by reference. This nndlflcatlon of

the nounting cup conprises a non-deformable, annul artwdeft—or—t I on
q cup conp EET HAS 'BEEN

in the curved THIS SH
REPLACED

- 26 -

8 to the mounting cup and gasket of Figure'7. .

Sealing bead 36 is shown somewhat circular in
cross. section, but it should be appreciated
that depending on the material chosen for the
5 gasket 30, the sealing bead may in fact be
nothing more than an irregularly shaped portion
of thicker cross section.
As noted previously, the invention may be
used in conjunction with a modification of the
10 _ shape and configuration of the channel portion
of the mounting cup. Such modifications,
whether designed to survive the clinching
operation or not, involve a mounting cup with a -
non-semicircular cross section in the channel
15 . portion. Such modifications iﬁclude a channel
portion with an annular flat taper in place of ol
la portion of the standard semicircular cross o
section, which is not designed to survivg the
clinching operation. Such modifications also

20 include an annular indent or depression, which

is designed to survive the clinching operation.
Figures 10A-C illustrate a method of forming an
annular indent or depression 39 in the channel

portion 15 of a valve mouuting cﬁp 10 aloeng

25 with an increase in the thickness of the o2

-This Sheet Has Been Replaced
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-§0 - portion of
| gdent 1 s designe
‘afft er WO 81700830pr

unting cup and
systens have been

10

15

20

- 25

t he channel portion of a gasketed nounting cup. This
dto retain its shape through the clinching process,
ovi des an annul ar band of enhanced seal i RETHESHEBIO26he

t he bead of the container. As i s apparent, various

THIS SHEET HAS BEEN
REPLACED

- 27 -
laminate gasket material 17 forming a sealing
bead coincident with thé indent 39. As is
apparent from Figures 1OB and 10C, skirt 14 is
inclined very slightly towards the center of

the mounting. cup when the cup is in the

. position shown. . The punch 37 can be made with

a straighter sidewall 44 which is sized so that

it only ”7irons” a portion of the gasket

material 17 laminated to skirt 14 into the

annular groove 38. Ideally, punch 37 is siied
so that gasket material is not sacrificed from
the primary sealing zone to form.the sealing .
bead 42.

It is apparent from Figqres 10A~-C that the
stroke of the punch 37 both forms the indent 39
in the channel portion 15 by the cooperation of
the bead or anvil ring 40 and annular groove
38, and also forms the increase in gasket
thickness or sealing bead 42 at the point"of
the indent owing to the oversizing of the punch
37 at point 41 with respect to the normal
dimensions of the interior of the gasketed
mounting cup and the availability of the groove
38. As should be apparent, the groove 38 must

be sized to accommodate the increased thickness

is Sheet Has Been Replaced
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used in the prior art in an attenpt to inprove the seal between the ‘
channel @ngb 390f -the nounting cup and the annul ar bead opct dn%?Oﬁﬁk9§O|
‘cont ai ner netheless this seal between the nounting cup an e aer osol
contai ner renains of.great concern to both the valve asspably plants and
the filling plants since it nmust be capable of being gas THI@hSHEEJr HA& BEEN
period of years.. In addition, the seal between the noun |ng quLQQQ)the
aerosol container must be lowin cost ta enabl e aerosol

- 28 -

of the gasket material 17 and the plastic
deformation of the channel by the punch 37 and
anvil ring 40.
Figure 11 illustrates the mounting cup 10
5 after the operation of the method illustrated
in Figures lOA-C.' Opposing the indent 39 is a

sealing bead 42 which results from the gasket

~material ~ironed” out of the section either
side of point 43. 1Indent 39 and sealing bead
10 42 are shown on the inboard side of centerline 1
18 but it should be appreciated that it may be
placed either side of or coincident with the
centerline. If placed as shown in Figure 11,
it is possible to also include a sealing bead

15 -outboard of the centerline as an additional BB

seal by modifying the punch in 10 accordance

with the method illustrated in Figures 5a-C.
| Although this invention has been &escribed

with specificity as to the preferred .

20 embodiments, it should be understood that
numerous changes in detail, such as the use of
a plurality of sealing beads in place of the
single bead described and ﬁictured herein, may
be employed without departing from the spirit

25 and scope of the invention as claimed below.
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prlducts to be C?EEE;LLL%Q/MLLh’ﬂﬁﬁ/éerosol products in the consumer

nmar ket . ' Object 0 s invention to inprove the g?sket on
an aeMﬂ@@Il/llﬂaM/e noun \‘ \\‘g‘\orm ng an integral seal PGYUSHP36#4 hin
t he gasket structu “\\&m‘“

an annul ar

| THIS SHEET HAS BEEN
/ REPLAGED

- 29 -
WHAT IS CLAIMED:
1. In a éasketed mounting cup comprising
a panel, a skirt integral with and depending
from the periphery of said panel, said skirt
5 being outwardly flared to form. an.annular

channel for receiving a container bead. that

- defines the container opening, the improvement
“ which comprises  forming at.least.one annular
sealing bead integral with the gasket material

10 in the channel portion of the mounting cup..

2. The improved gasketed mounting cup of
claim 1, and further wherein an.annular sealing
bead is outboard of:the centerline of the:

15 channel portion of the mounting cup.

_. 3. The improved gasketed mounting cup of
claims 1 or 2, and further wherein the gasket
material is a laminate applied to the surface

20 of the metal from which the mounting cup is

made.

4., The improved gasketed mounting cup of

claims 1 or 2, and further wherein the gasket

This Sheet Has Been Replaced




‘11 - seal between the nDunLLng—tup’éﬁH’Fﬁg’;;nular bead of the

aer osol contai ner. Anot her i nvention i i de
san i mpr VOP14MSRt for an aeros ‘ﬁtﬁ\g‘ mmn‘\l\‘ ng cup with ﬁ?{'@ns;?om‘?g%
r

i ncreased materi al cost. mbj%ct of this inventien

provi de an inproved gasket for:an aerosol val ve mount i ng Tﬁdb&ﬂﬁf&ﬁﬁé ﬁt%
used with nodified REPLAGED

- 30 -
material is flowed into the channel portion of 3

the mounting cup.

5. - The improved gasketed mounting cup of
S claim 1 or 2 and further wherein the gasket

material is of the sleeve type.-

6. The imprﬁved gaéketed mounting cup of
claim 1 or 2 and further wherein the channel
10 ' portion of the mounting cup is nonsemicircular
in cross section.
7. - The improved gasketed mounting cup of
claim 6 and further wherein.the cross section
15 -of the channel portion of the mounting cup
includes a flat portion which does not survive

the clinching operation.

8. The improved gaskéted mounting cup of
20 claim 6 and further wherein the cross section
of the channel portion of the mounting cup
includes an indent which survives the clinching

operation.

This Sheet Has Been Replaced.
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Ehannel mounting cups. ] IS invention is to

provi de_an | oved gasket for I nmounting ¢ I ch has an
i nt egr%? 9§é%9r$15|g bead which caﬁlﬁﬂ Illmﬂiﬂme_ry pr eci sgﬁ/'ﬁgﬁom%z«st he
channel portion of the nounting N »10regoi ng objects nerely
illustrate sonme of the nore inportant features of this T ] | 1

V 1o - Y
be readily appreciated that the disclosed invention ca %@ Sg TiﬂA&dﬁﬁNed
to any closure system which requires an annul ar REPLACED

- 31 -~

; L

9. The improved gasketed mounting cup of
claim 8 and further wherein a sealing bead is

coincident with the indent.

5 10. The method of forming an improved
gasket configuration for a mounting cup
conmprising the steps of:

supporting a gasketed mounting cup in

' ‘*— -

a press; advancing an annular grooved
'10 punch into the channel portion of ‘the
mounting cup to iron gasket material
into the ‘annular groove of the punch

thereby forming an integral sealing

bead in the gasket material; and

15 - retracting the punch.

i 11. The method of forming an improved

1- gasket configuration for a mounting cup
comprising the steps of:

20 forming a mounting cup from metal

which has gasket material laminated

on one side thereof; supporting

fhe laminate gasketed mounting cup in

a press; advancing an annular grooved

5 punch into the channel portion of the

This Sheet Has Been Replaced
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seal between a cup shaped nenber and a vessel. Summary of the Invention

sear i mycsrago oo Tﬂﬂiﬂllliﬁﬂlﬁllllfl\"’liﬂ“ ed munt Lag, GeR/fEsk Y 2

THIS SHEET HAS BEEN
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mounting cup to iron gasket material
into the annular grodve of the punch
thereby forming an integral sealing
bead in the gasket material; and

5 . . retracting the punch.

s

12. The method of forming an improved

gasket configuration for a mounting cup
comprising the steps of: |
10 | flowing gasket material into the
channel portion of the mounting cup;
supporting the .mounting cup with
flowed in gasket material in a press;
advancing an annular grooved punch

15 . into the channel portion of the

mounting cup to iron gasket material

into the annular groove of the punch

thereby forming an integral sealing
bead in the gasket material; and

20 ' retracting the punch.

13. The method of forming an improved
gasket configuration for a mounting cup

comprising the steps of:

heet Has Been Replaced
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ga.ket material circunferentially located in t he channel'portion of the
nolnti ng cup. Preferably, the sealing bead is offset fromthe
ceht erwOrf3/q083@pest poi nt) of -the——chanmmet———— The pr SEMUINYE35RE 0N

wijl be nore clearly understoo t he dramnngs herein and
the discussion relating thereto I ”‘Iﬁ ﬁHH\mHMngs T}-FBQQHETETLHAS\' B%EN

el evated sectional view of
REPLACED
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fitting a length of tubular sleeve
type gasket material over the skirt
portion of a mounting cup; advancing
a two-piece concentric punch into the

5 _ ' channel portion of the mounting cup

by -leading with the outer punch which
bottons in the channel portion while
the cenfer punch enéagés the edge of
the sleeve gasket farthest from the

10 . . channel on a step of the center ﬁuﬁch
and forcing the sleeve gasket down

the skirt so that it is compressed
against the lower inside edge of the

outer punch and collects into a

115 . sealing bead formed by a notch in the
j center punch, the lower edge of the
!!. outer punch and the channel portion

itself; and retracting the two-piece
punch.

20

14. The method of forming a mounting cup
with at least one annular indent in the outer
surface of the channel portion thereof along
with ar improved gasket configuration

5 comprising the steps of:

This Sheet Has Been Replaced
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a ounting cup of the prior art having a |amnated gasket on the surface
Figure 2 is an enlarged, partial elevated sectional view of

t her eof .
that poWQ $HORE30t he mounting cup within the circul ar dott eRCTAURIOM3626 qur e

1

aer osol

10

15

20

25

: Figure 3 is an enl arged mm sectional view of the
nmounting cup. of the prior art s” ﬂm lm W o the standard bead of an
cont ai ner.

Figure 4*is¢an e afged, partial ERAMABAEET HAS BEEN |
REPLACED

- 34 -

supporting a gasketed mounting cup
against an annular anvil ring in a

press; advancing an annular grooved

punch into the channel portion of the

. mounting cup so that the groove

opposes -the anvil ring thereby

forming an annular indent in the
metal of . the éhannel portion and also
ironiné gasket material into the
annular'groove of the punch thereby
forming an iptegral sealing bead in
the gasket material which is
coincident with the annular indent;

and retracting the punch.

15. The improved gasketed mounting cap of
claim 1 or 2, and further wherein an annular
sealing bead is inboard of the centerline of

the channel portion of the mounting cup.

16. The improved gasketed mounting cup of
claim 15, and further wherein the gasket
material is a laminate applied to the surface
of the metal from which the mounting cup is

made.

is Sheet Has Been Replaced
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gsectional view of a nounting cup of a preferred enbodinent of the

‘invention,. - 13 - i C are
"parti‘t‘é@9§@@§:?oonal views of a nmounting cup undergoing thepcggg}r%ﬁkz’%

I ONsS
1/6 THIS SHEET HAS BEEN
REPLACED
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Fri gure 4

behd of an aerosol contai ner. Figure 7 is an el ey () 47=1 s
a mounting cup of the prior art havjp a "sleeve" t?%egg tﬁ%hfﬁég

of
skjrt portion

o U '
B Pis diain s,

RIS

rising the nethod of the invention which results in the nounting cup

[ : Figure 6 is an enlarged partial el evatpggd/yseoyozepsal Vi ew
'd?’thﬂ)ﬁﬁ@ﬂ%ﬁ%g cup of Figure 4 after being clinched onto the standard

t her eof . Figure 8 I's an elevated s i onAEPLAGER of

~xk-

FIG.4
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.eeve gasketed mounting cup to which the nmethod of the invention is

= ed. Figure 9 is an enlarged partial elevated sectional view of
DUNLIde /608300 the invention as applied to gaskets of ptPRiso§/08636"
C . Figures 10A-C are partial sectional views of a nmounting cup

@ cr goi hg the conbined operations of the method of the invention al ong

Et :’inge'éngd of form ng an annul ar ind3e6t in the cha.ci_ﬁils %T:IIEH' LHASU'bEé'\P
REPLACED

{

FIG.5C

FIG.58

FIG.5A

_—

—_—
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Figure 11 is an enlarged, partial elevated sectional view of
I nvention as applied in conbi nati orPGIW/UB9@03626nnul ar

Fou h09/gossy of the _
o res?ﬁts fromthe nmethod illustrated in Figures 10A-C.

- 4/6 THIS SHEET HAS BEEN
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';'present invention will be nore clearly understood by referring to the

W nqiﬂg?;&bgo and the discussion relating thereto. Dasef/ikbb 6y t he

nEY Figure 1 shows a typical aerosol valve nounting cup of the
sprj or art generally designated as 10. The nounting cup has.a—pedestal—
‘poytion 11 which rises fromthe interigg edge of a pane| THiSr SHEET BAS BEEN
.skirt 14 rises fromthe exterior edge of the panel REPLAGED
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tion 12 opposite the pedestal portion and concentric thereto. The top

tio skirt 14 curves into a channel portion 15 wWhohised/@sédenat es
edggvgg}{olhg?? 16. The channel portion 15, edge portion 16 ang the top of
skirt 14 forman annul ar convex receptor for the standard bead_of .an ﬂ

aefosol container. A gasket material 17 is shown |am nafggst ordreHAsirite
- sufface of the nounting cup 10. 6/6 REPLACED

¥

: ' : v,
\ . :'- s ‘r ' Coe . ",:;_.,. oy
L M i i ST

FIG.1I
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- 18 - . Figure 2 is an enlarged detail of the  circled portion of

Fi gur é 1 showi ng the upper portion of skirt 14, channel portion and edge
portion 16 in a geet+erat—wi-ew—t~is inmportant to note that gasket

material 17 is reREIPhA&EN&NmrSHEEﬂ'm in thickness allow ng for

4

/

100CT99% | | -1-

TMPROVED GASKET CONFIGURATION FOR AN AFROSOIL CONTAINER CLOSURE

This application is a continuation in part of
United States Patent Application Serial No. 375,195

filed on June 30, 1989.

Backaround

Aerosol dispensing containers have found
widespread use in the packaging of fluid
materials including a variety of both liquid
and powdered particulate products. Such
containers are provided with a valve-controlled
discharge orifice and 6pera£e'by the action of
a volatile propellant which is confined within
the container together with the product to be
dispensed. Because the propellant has an
appreciable vapor pressure at room temperature,
the product in the closed container is
maintained under superatmospheric pressure.

A typical aerosol unit comprises a hollow

cyllndrlcal contalner whlch is tlghtly dlosed

il R L

at one end and is %rOVL%ed w1th fan openlng at
its opp051te-end for receiving a dispensing

valve assembly. A closure, commonly referred



some vari ation,
metal from which
section of the

due to the fact that it is lamnated to the flat sheet pfl
the nmounting cup 10 is nadef ey s a partia
nmounting cup 10 after it is cIiﬁﬁﬁéﬁcﬂﬁgﬁ-gﬁ@ﬁ-standard

bead 19 of an aerosol container (not shown). ring the clirching

process, the s

kirt 14 of the nounting cup 10 is pl@egyTcwoky | def or med

radially outward as shown at 20 using conventionhal nethods and jappar at us

famliar to the aerosol industry.
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to as a mounting cup, serves as the closure for
the container and as a sﬁpport for the valve
assembly. Typically, the mounting cup
comprises a pedestal portion for mounting the
valve unit, a panel .portion extending from the
pedestal portion, a skirt portion depending
from the periphery of the panel, and an annular
channel portion extending outwardly from the
skirt. When the mounting cup is placed in
sealing position.on the container, the channel
is positioned over the bead surrounding the
container opening and the lower portion of the
skirt adjacent to the channel is flared or
clinched outwardly,against the container wall
adjacent the bead. To ensure adequate sealing

between the closure.and the container, the cup

_is provided with a gasket in the channel, or

predominantly in the channel, of the cup.
Heretofore, mounting cup séals have been
formed by disposing so-called “cup” gasket in
the channel. This type of gasket has the
dlsadvantage of not belng statlonary relatlve
to the mountlng cup durlng Rrogellant flliing
or other vale unit assembly operations w1th the

undesirable consequence that when the mounting



dinching of the nounting cup 10 over .the standard bead of thg aerosol

cont ainer 19
primary sea

conpresses the gasket material T7p=tt=— [ hat the
occurs at Zone A because of the r Iﬁtﬁk@ﬁvgﬁr@ﬁﬁo pr essi ve

force acting on gasket material 17, owing to thell'arge deformati pn of the

skirt 14 at

section 20. It is expected that thg renpondQf 1996
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cup and container are clinched to effect the
seal, the gasket is often disposed at an angled
position, and thus, the seal may be less
effective.

Another commercial method for disposing
the gasket onto the mounting cup consists in
forming the gaskets in situ from liguid-gasket-
forming compositions comprising an elastomer
dispersed or dissolved in volatile liquid
vehicles, so called “flowed-in” gasket. In the
manufacture of such a gasket, the liquiad
composition is deposited in the desired
configuration' in the' channel. of the cup while
the cup is rotated beneath a metering nozzle
through which the gasket éaﬁposition.flows.

The deposit is then converted into a dry éolid
sealing mass by expelling the liquid.wvehicle at
elevated. temperatures. Though this technique
of flowing gaskets into place has received.wide
commercial acceptance, it suffers from.the
disadvantages of requiring an elaborate drying
operation, wherein the mounting cup must be
handled carefully so as to avoid undue upset
from the horizontal; costly recovery apparatus

for the expelled liquid also must be provided.



- 16 - area of contact where the gasket material is_held in conpression

bet ween the channel portion 15 and the standard bea
in the event that the primary seal |
secondary seal is enhanced by the fact|{tpat the typic

secondary sea
fails. This

val ve nounting cup has an interior radius of curvatpy

portion
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In sum, the flowed-in gasket  is an expensive
step in the formation of the mounting cup. See
United States'Patent No. 3,342,381 as an
example of the ”flowed-in” gasket.

Other techniques for.disposing a gasket
onto the mounting:cup are described in United |
States Patent No. 3,417,177, wherein the gasket
seal is made of heat .shrinkable material.

After placing a band-of gasket material on the
skirt, the gasket having a greater diameter
than the outside. diameter of the.skirt: of the
mounting cup, the cup is. heated at a
temperature and for a time sufficient.to.shrink
the. band into tight frictional engagement with
the skirt.

Another similar technique is that
disclosed in United States Patent No.
3,443,006, wherein a band of gasket material is
swelled through the use of a suitable sweiiing

agent so as to increase its diameter to fit

‘over the skirt of the mounting cup.

Subsequently, the swelling agent is removed
from the gasket material so that the band will .
come into tight frictional engagement with the

skirt.



slightly smaller than the exterior radius of the standard bead 19 of the

container. Thus, during the clinching operati
the nounting cup is drawn tight over the stand
the gasket material 17. In contrast to t
with a relatively uniformbut otherw se indisg
material in the channel portion thereof, this
secondary seal in the formof an

fr——t-t ' i f
arﬁﬁpb@&yéﬁﬂgﬁ' Tpﬁb(r)?r{)(r)gsgi ng

h
ri
i n

prior art nogntfi ng cup
m Ry gCliawged 9f jgasket

venti on

conprli des a
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Both the heat shrink and swelling

‘techniques for applying a gasket material to

the mounting cup have the disadvantage of being

costly and relatively time consuming

procedures. Note in U.S. 3,417,177,

column 4,

lines 27-31, that the positioned;bands must be

heated to-24O°F-forIabout 2-3 minutes in order

to obtain a tight friction fit.

In the

procedure of 3,443,006, the bands must stand in

the swelling liquid for a period 'of 1/2 to 1-

1/2 minutes according to example 2 of the ‘006

patent and then allowed to stand for the drying

period. Also, in any mass production utilizing

the ’006 system, an organic liquid recovery

system must be employed.

In the United States Patent Nos. 4,546,525

and 4,547,948 is described a novel gasketed’

mounting cup system, including novel method and

apparatus, wherein the gasket material is

disposed on the mounting cup in the preferred

position for effecting a seal between the

mounting cup and the bead of the container; and

further wherein the disadvantages associated

with the aforementioned technigques of applying

the gasket material to the cup are obviated.



}ntegral seﬁling bead fornmed of gasket material and include et hod for
orm ng such a sealing bead w thout any increng—E@gEEEf-——i—aA of gasket
material required. Figure 4 is a partial. secti 3 Nzﬂrcszl va?ve

mounting cup 10 including a gasket
10 CCT 996
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Also, an apparatus and method is provided
wherein gaskets are applied to aerosol mounting
cups in an exceptionaily rapid and efficient
manner to form gasketed-mounting cups having
excellent sealing characteristics. In general,
the method of invention of the aforesaid United
States Patent Nos. 4,546,525 and 4,547,948
comprises passing a tubular sleeyé'of gasket
material onto a compressible mandrel;initially
positioning and aligning the skirt of the
mounting cup and the contiguous end of the
mandrel such that ,the sleeve of gasket material
may.pass onto the skirt, said mandrel having
fixed and moveaple portions with respect to
each other and fo their movement toward and
.away from the mounting cup; urging the moveable
portion of the gasket material bearing mandrel
toward the mbunting cup such that the gasket
material passes onto the skirt of the cup}
causing the moveablé pqrtion of the mandrel to
retract to its initial position, cuttihg the
sleeve at a point between the mounting cup and
the mandrel to ;eave a band of gasket material;
“and subsequently, advancing the mounting cup to

a station whereat the band of the gasket

Y



17 - configuration of the invention forned by

Shown at 21 is an annul ar sealing bga sHet gyt gri al
formed by the nmethod illustrated in Figures 5A—C%E8b“g%&$ﬁPSH

i nventi on.

Seg

may be di sposed outboard of the centerline of tfh nnunt[qgwﬁyp
channel portion and in a portion of the channel et Lhar®vos

bet ween t he

gasket nounting cup and the contai ner{ bead.

itt hi n
cdnt act
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material is urged further onto the skirt of the

mounting cup, whereby, the band of gasket
material does not extend beyond the skirt of

the mounting cup. Subsequently, the gasket is

advanced to the ultimately .desired position on

the mounting cup.
United States Patent No. 4,559,198
concerns a further refinement of a ”sieeve”

type gasket system which employs annular (or

- radial) compressive deformations or “ribs” in

the band of gasket material. This ribbing
imparts to the Qasket a resistance to being
dislodged during “under the cup”. propellant
filling operations. This ribbing also imparts
to. the gasket a resistance to being
repositioned on the mounting cup by the gasket
returning to its initial pésition.

In addition to the type of mounting cup
gasket systems described heretofore, namel&,

#“cut”, #“flowed-in” and “sleeve” gasket, a

recent commercial system involves laminating a

plastic material to a sheet of the metal and
subsequently forming the laminated plastic

sheet into a mounting cup. The thickness of

the plastic laminate is usually on the order of

utilizing the nethod of the

17

ng bead

t he



Positioning the bead 30[err] outboard of the cen

satisfactory.

i nboard of the centerline of the nounting cup, spt
been effected by disposing the bead at 30[err] fyo

mounting cup.

nmounting cup 10 inverted and placed in an annul &

supported by

round

In the instance of positioning th ﬂEﬁdA@EMENﬁaSHHﬁhneI
ST aeTo ealls jhave

HQ?CEﬁ”%@%"”? of the

Figures 5A-C are partial sect|opal Vieéws sho iIng the

the bed of a press (not shown). Annular punch
—8_

.005-010”, thinner than the sleeve gasket aﬁd
substantially thinner than the cut or flowed-
in gasket.

This variation in gasket thickness among
the several gasket systems further complicated
by the fact that the channel portion of the
mounting cups manufactured by the valve
assembly plants and the annular beads of the
aerosol container manufactured by container
plants have nominal variations which are within
quality control limits, often produce a
defective seal in a completed aerosol product
which may remain undetected until ultimately
discovered by the consumer. |

Recently attention has been focused on
modifications of the shape and configuration of
the mounting cup u;ed over the past twenty-

. five years in the aerosol industry. Such a
modification is described in U.S. Patent ko.
4,792,067. ‘This modification of the mounting
éup'comprises a channel portion for sealing
with the bead of the container. The channel
portion having an inner region contour being
substantially different in shape from the inner

surface contour of the annular bead of the



23 has a circunferential.groove 24 here showmm placed to the outside of
' ‘W th

centerline 18. Punch 23 is asymmetric wth respect
t he di stance between the centerline and
- exterior side 25 being.greater than the

to—ecenter-ine-18
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container. The difference in the shape of the
inner region contour of the channel portion
from the shape of the inner surface contour of
the annular bead allows only a portion of the
inner region contour of the peripheral rim to
contact the inner surface contour of fhe
annular bead when the mounting cﬁp is disposed
on the container. The shape of the inner
region contour of the peripheral rim.is
deformed when the mounting cup is crimped to
the annular bead of the conéainer. The
'deforﬁation of the inner region contour reforms
the shape of the inner region contour to be
substantially the same sﬁape as the inner
surface contour of the annular bead to provide
a sealing engagement between the mounting cup
and the container.

Another modification of the shape and
configuration of the mounting cup is descfibed
in International Application Number:
U888/02489 and correspoﬁding U.S. Serial No.
312,392, which disclosure is incorporated
herein by reference. This modification of the
mounting cup comprises a non-deformable,

annular indent or depression in the curved

18



di stance between the centerline interior side 26, | gL AGEMENT aHEEarice i s

I ntended to match the distance between centerline 1
surface of the gasket material at skirt 14 within npr
.the radius of curvature of the outside portion of the :
greater than the radius of curvature of the inside poition of—the—ptin
28. The radius of curvature of the inside - portionlof the punch 28 id
i ntended to match the radius of curvatur%i?f t he i na_de—of—ttre

portion of the channel portion of a gasketed
mounting cup. This indent is designed to’
retain its shape through the clinching process,
after which it provides an annular band of
enhanced sealing between the mounting cup and
thé bead of the container.

As is apparent,'various systems have been
used in the prior art in an attempt to improve
the seal between the channel portion of the
mounting cup and the anﬂular bead of the.
aerosol container. Nonetheless, this seal

. between'the.mounting.cup and the aerosol
container remains of great concern to both the
valve assembly plants .and the £illing plants
since it must be capable of being gas tight for

‘a period of ‘'years. In addition, the seal
between the mounting cup and the aerosol
container must be low in cost to enable aerosol
products to be competitive with non—aeroébl

" products in the consumer market.

It is an object of this invention to
improve the gasket on an aerosol valve mounting
cup by forming an integral sealing bead within

the gasket structure thereby making an annular

h

Al SO,

at



| am nat ed gasket in channel 15 within normal tol er grees—thus,
punch 23 is advanced-to the end of its stroke as skoﬁﬁ?lﬁﬁ?%rmgufmfiil

is intended that no significant deformation of the
i nboard of centerline 18 occur. Conversely, outboan
t he advance of the punch is intended to "iron" the
the edge portion 16 into the groove 24 as shown at

“inmportant to note that this ironing operation does

when t he

chKEI metertat

gwske
2%—n Flgurp 5B

not destroy

d t@e qg? err

4

ne
(i

t
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seal between the mounting cup and the annular
bead of the aerosol container.

Another object of this invention is to
provide an improved gasket for an aerosol valve
mounting cup without any increased material
cost.

Another object of this invention is to
provide an improved gasket for an aerosol valve
mounting cup which can be used with modified
channel mounting cups.

Anothef object of this invention is to
provide an improved gasket for an aercsol valvé
mounting cup which has an integral sealing bead
which can be positioned very precisely within

. the channel portion.of the mounting cup.

The foregoing objects merely illustrate
some of the more important features of this
invention. It will be readily appreciated that
the disclosed invention can be easily adapted
to any closure system which requires an annular

seal between a cup shaped member and a vessel.

Summary of the Invention

Broadly stated, this invention comprises a

gasketed mounting cup having a sealing bead of

It

n
'S



t he bond between the | am nated gasket material 17 and the netal of the

nmounti ng cup. Wen the

. . . i ;rnéf\ "“ﬂr'}) @qﬁlr_t I S
retracted, the gasket nmaterial, now wth an |ntegra1 S hg- enmai ns

adher ed

| 10 DCT 1995 !.
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gasket material circumferentially located in.
the channel portion of the mounting cup.

Preferably, the sealing bead is offset
from the centerline (deepest point) of the
channel.

The present invention will be more clearly
understood by referring to the drawings herein

and the discussion relating thereto.

In _the drawings:

Figure 1 is an elevated sectional view of
a mounting cup of the prior art having_a
laminated gasket on the surface thereof.

Figure 2 is an enlarged, partial elevated

. .sectional view of thaf'portion of the mounting

cup within the circular dotted .line of Figure
1.

Figure 3 is an enlarged partial elevated
sectional view of the moﬁnﬁing cup of thé:prior
art shown clinched énto the standard bead of an
aerosol container. )
Figure 4 is an enlarged, partial elevated

sectional view of a mounting cup of a preferred

embodiment of the invention..



to the channel portion of the nounting cup. The groove 24 in Figure
5A is shown as a chord of a circle in cross sectiof | ¢ Vie

pur poses only. Good results have been obtained usi q&éwpmﬁ‘@sgﬁ%ﬁ
triangular cross section approximtely .015# deep pn|.008# pol yethy] ene
gasket material lamnated to .0105# tinplate. Al solfpr 400G A6 vE

pur poses only, the gasket material is shown as conpletely filling {hg
groove 24 when in fact, owing to air trapped in th¢ ove and
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Figures 5A~C are partial sectional views
of a mounting cup undergdinq the operationg
comprising the method of the invention which
results in the mounting cup of Figure 4.

" Figure 6 is an.enlarged partial elevaéqd
sectional wview of the mounting cup :.of figure 4
after being clinched onto the standard bead of
an aerosol container.

Figure 7 is an elevated sectional view of
a mounting cup of the prior art having a
7gleeve” type gasket on the skirtlportion
thereof. - ' o

Figure 8 is an elevated sectionallview-of
a sleeve gasketed mounting cup to which thg

. method of the invention is.applied.

Figure '9 is an enlarged partial elevated
sectional view of a mounting cup of the
invention as applied to gaskets of the “sleeve”
type. i

Figures 1lOA-C are partial sectional views
of asmounting cup undergoing the combined
operations of the method of the invention along
with a method of forming an annular indent in

the channel portion of the mounting cup.
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variations in material thickness within normal tol erafrces—+t—ts—tt¥k

that the cross sectional configuration of the fina|l BEPAMACEMENDSHEEDRL] wi |

not quite match the cross- sectional configurationfjof the groove 2Z4.

The nmethod illustrated in Figures 5A-C results in the gp?Kgﬁ‘q@gfiguration

shown in Figure 4. It is inportant to note that the |sealing bead R1}is
~Loa

cold-forned from gasket nmaterial adjacent the edge| pb+t+oer—i6-

di nension "Y" is considerably smaller Ihfﬁ -

oS, t he

Figure 11 is an enlarged, partial elevated
sectional view of a ﬁounting cup of the
invention as applied in combination with an
annular indent as results from the method
illustrated in Figures 1lOA-C.

The present invention will be more clearly
understood by referring to the drawings herein

and the discussion relating thereto.

Description of the Invention

Figure 1 shows a typical aerosol valve
mounting cup of the prior art generally
designated as 10. The mounting cup has a
pedestal portion 11 which rises from the.
interior edge of a panel portion 12. A skirt
14 rises'from the exterior edge of the panel
portion 12 opposite the pedestal portion and
concentric thereto. The top portion of the
skirt 14 curves into a channel portion 15"which
terminates in edge portion 16. The channel
portion 15, edge portion 16 and the top of
skirt 14 form an annular convex receptor for
the standard bead of an aerosol container. A
gasket material 17 is shown laminated to the

under surface of the mounting cup 10.



"X in ngure 4 and the (e TS €addynd
bead 21 is considerably thicker than the original gdsE%?Lég%M§QJP§QJJ§f.
This cold- form ng operation can be sinply added toitqe |
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Figure 2 is an enlarged detail of the
circled portion of Figure 1 showing the upper
portion of skirt 14, channel portion and edge
portion 16 in a sectional view. It is
important to note that gasket material i? is
relatively uniform in thickness allowing for
some variation, due to the fact £hat it is
laminated to the flat sheet of metal from which
the mounting cup 10. is made. .

Figure 3 is a partial section of the
mounting cup 10 after it'is'clinched over the
standard bead 19 of an aerosol container (not
shown). During the clinching process;' the ~
skirt 14 of the mounting cup 10 is plastically
.deformed radially outward as shown at 20 using
conventional methods and apparatus familiar to
the aerosol industry. -

.Cclinching of the mounting cﬁp 10 over the
standard bead of the aerosol container 19
compresses the gasket material 17. It is
believed that the primary seal occurs at Zone A
because of the.relatively large compressive
force acting on gasket material 17, owing to
the large deformation:'of the skirt 14 at

section 20. It is expected that the remaining



steps involved in the formation of the nounting cup ifn

| am nat e gasket material chgs ’ﬂ§kﬁtﬁfgﬁﬁghn:h

press.

Dependi ng on the

can be used in place of the cold-formng operation o he preferred

enbodi nent .

event, a gasket configuration as phpwil @ TFre9e e

easy to achieve and free of any additional material [fopt. Pl ac

the sealing bead 21 outboard wutilizes the gasket natgrial adjacermnt
edge portion 16 which woul d ot herw se-nat be

€

area of contact where the gasket material is
held in compression between the channel portion
15 and the standard bead 19 serves as a
secondary seal in the event that the primary
seal is not established or fails. This
secondary seal is enhanced by the fact that the
typical valve mounting cup has an interior
radius of curvature of the channel portion
slightly smaller than the exterior radius of
the standard bead 19 of the container. Thus,
during the clinching operation, the channel
portion of the mounting cup is drawn tight over
the standard bead thereby compressing the.
gasket material 17.

In contrast to the prior art mounting cup

‘with a relatively uniform but otherwise

indiscriminate layer of gasket material in the
channel portion-thereof, this invention
comprises a secondary seal in the form of‘an
integral sealing bead formed of gasket material
and includes a method fpr forming such a
seéling bead without any increase in the amount
of gasket material required.

Figure 4 is a partial section of an aernsol

valve mounting cup 10 including a gasket



significantly involved in formng the secondary seal. F-S+Aghy—iihas
now been found that fornmation of the sealing bead inbo df
centerline 18 yields a satisfactory seal. The thinning jof[ Theé gasket

on the skirt of the nounting cup during "ironijng" 19X pest géy
woul d have resulted in a defective: seal. To form tfhd secon af@ g
an integral sealing bead of gasket mat erfi eh—the.inhdar
side (e.g. 30[err] of the centerline), the distance frgmthe centerline §o

materi a

in the form of

t he
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configuration of the invention formed by
utilizing the method of the invention. Shown
at 21 is an annular sealing bead of gasket
material.l7 formed by the method illustrated in
Figures 5A-~C.

The sealing bead may be disposed ocutboard
of the centerline of the mounting cup within
the channel portion and in a portion of the
channel where there is contact befween the
gasket mounting cup and the container bead.
Positioning the bead 30° outboard of the
centerline has been found_sétisfactory. In the
instance of positioning the bead in the channel
inboard of the centerline of the mounting cup,
satisfactory seals have been effected by
disposing the bead at 30° from the centerline
of the mounting cup.

Figures 5A~C are partial sectional views
showing'the mounting cup 10 inverted and 5laced
in an annular anvil 22 which is supported by
the bed.of a press (not shown). Annular punch
23 has a.circumferential groove 24 here shown
placed to the outside of centerline 18. Punch
23 is asymmetric wifh respect to centerline 18

with the distance between the centerline and



-21- interior side 26 of the punch is greater tha
the centerline and the exterior side 25, which |la t B P
i ntended to match the di stance between the centerlline 18 and the

surface of the
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exterior side 25 being greater than the
distance between the centerline interior side
26, which latter distance is intended to match
the distance between centerline 18 and the
inside surface of the gasket material at skirt
14 within normal tolerances. Also, the radius
of curvature of the outside portion of the
punch at 27 is greater than the radius of
curvature of the inside portion of the punch at
28. The radius of curvature of the inside ~.
portion of the punch 28 is intended to match
the radius of curvature of the inside of the
laminated gasket in channel 15 within normal
tolerances. Thus, Qhen the punch 23 is .

advanced to the end of its stroke as shown in

. Figure 5C, it is intended that no significant

deformation of the gasket material 17 inboard
of center;ine 18 occur. Conversely, outboard
of the ceﬁterline the advance of the punci is
intended Fo #iron” the gasket material 17 in
the edge portion 16 into the groove 24 as. shown
at 29 in Figure 5B. It is important to note

that this ironing operation does not destroy

the bond between the laminated gasket material

17 and the metal of the mounting cup. When the



re of

gasket material within normal tolerances. Al so, the_radius _of curvat
the inside portion 28 of the punch is greater than |t mep; sEadieng QﬂEET
curvature of the outside portion 27. The radius of C@%i,&?ﬁ
outside portion is intended to match the radius of |c rvaturﬁ ‘&
outside of the |am nated gasket-within normal tolerfa ced s ﬁﬁ
punch is advanced to the end of its stroke, it is {intended that n

significant deformation of the gasket material outboard of the center

he

i ne

—19-.

punch is retracted, the gasket material, now
with an integral sealing bead, remains adhered
to the channel portion of the mounting cup.

The groove 24 in Figure 5A is shown as a
chord of a circle in cross section for
illustrative purposes'.only. Good resulkts have
been obtained using a groove of triangular
cross section approximately .015# deep-on .008#
polyethylene gasket material laminated to-
.0105# tinplate. Also for illustrative
purposes only, the gasket material is- shown as
completely filling the groove 24" wheh in.fact,
owing to air trapped in the- groove and.
variations in material thickness within hormal
tolerances, it is likely that the cross
sectional cbnfiguratioﬁ of the final sealing
bead 21 will not quite match thé crosﬁ-
sectional configuration of the groove 24.

. The- method illﬁstrated“in'Figures SALC
results in the gasket configuration.-shown'in
Figuré 4. It is important-to note that the

. sealing bead 21 is cold-formed from gasket
matefial adjacent the edge portion 16. Thus,
the dimension ”Y¥# is considerably smallex fhan

#¥X” in Figure 4 and . the



occur. Conversely, inboard of the centerline the advancg @gpt

i ntended to "i
nounting cup i

ron" the gasket material on the skirt portf ey
nto the annular groove in the punch. For f i nboard bead,

the circunferential groove 24 is placed on the inside ¢f [t hdOcddai d#96 né.
It has now been found that a sealing bead be forned

surprisingly,
i nboard of the

14
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sealing bead 21 is considerably thicker than
the original gasket thickness ”X”. This cold-
forming operation can be simply added to the
steps involved in the formation of the mounting
cup in a multi-stage press. .Depending on the
laminate gasket material chosen, a heated punch
can be used in place ‘of the cold-forming
operation of the preferred embodiment. In any
event, a gasket configuration as shown in
Figure 4 is easy to achieve and free of any
additional material cost.

Placing the sealing bead 21 outbhoard
utilizes the gasket material adjacent the edge
portion 16 which would otherwise not be
significantly involved in forming the secondary
seal. Surprisingly, it has now been found that
formation of the sealing bead inboard of the
centerline 18 yields a satisfactory seal. The
thinning of the gasket material on the sk;rt of
the mounting cup during "ironing” expectedly
would have resulted in a defective seal.

To form the secondary seal in the form of
an integral sealing bead of gasket material on
the inboard side (e.a. 30° of the centerline),

the distance from the centerline to the




- 22 - centerline 18, which bead provides an effective sqah Comtra

to expectation, the thinning of the gasket material on the ﬂﬁﬁc EMLN H ET

nounting cup during "ironing" does not result in a defectiye|seal.

The pl acenent of the sealing bead or beads - T0 Q0T 1996
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interior side 26 of the punch is greater than
the distance between the centerline and' the
exterior side 25, which latter distance is
intended to match the distance between the
centerline 18 and the exterior surface of the
gasket material within normal tolerances.
Also, the radius of curvature-of the inside
portion 28 of the punch is greater than the
radius of curvature of the outside portion 27.
The radius of curvature of the outside portién
is intended to match the radius of curvature of
the outside of the laminated gasket-within
normal tolerances. Thus when.the punch is
advanced to the end of its.stroke, it is
intended that no significant deformation of the
gasket material outboard of the centerline
occur. Conversely, inboard of the centerline
the advance of the punch is intended to “iron”
the gasket material on the skirt portion of the
mounting cup into the annular groove in the
punch} For the inboard bead, the
circumferential groove 24 is placed on the
inside of the centerline.

Surprisingly, it has now been found that a

sealing bead may be formed inboard of the



out board of the centerline 18 is preferred for a reason which may vary in

I nportance with the selection of container material and cont
In varying degrees, the surface of container standard bead QFQ?[&gﬂ@ﬂﬁ.SHEET

Figures 3 and 6, is prone to winkles if this part of the I S subj ect
to local conpressive-forces in the course of forming the be on1ﬂhGCT'996
container. The outboard portion of the curl is less likely tjo [oe subject
to such conpressive forces, and therefore | ess prone to wi nkl €s or
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centerline 18, which bead provides an effective
seal. Contrary to expectation, the thinning of
the gasket material on the skirt of the
mounting cup during “ironing” does not result
in a defective seal.

The placement of the sealing bead or beads
outboard of the.centerline 18 is preferred for
a reason which may vary in importance with the
selection of container material and container
type. In varying degrees, the surface of
container standard bead 19 at Zone A, Figures 3
and 6, is prone to.wrinkles if this part of the
bead is subject to local compressive forces in -
the course of forming the bead on the
container. The outboard portion of the curl is
less likely to be subject to such compressive
forces, and therefore less prone to wrinkles or
“eyelashing” as the problem is known in the
trade. The smooth surface of the outboard
portion of the container bead 19 makes it a
more édvantageous location for the application
of a sealing bead.

It should.be apparent that one of the
advantages of the invention lies in the ability

to position a sealing bead very precisély
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the outboard portion of the container bead 19 nakes it a nof ﬁﬂﬂA@fﬁEﬁfSHEEf
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ability to position a sealing bead very precisely
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within the channel portion of the mounting cup.
This feature does not require any modifications
to the existing methods employed or quality
control standards observed in applying the
gasket material to the channel portion or the
mounting cup.

A gasketed mounting cup incorporating the
sealing bead 21 cold-formed as illustrated in
Figures.SA-C is shown- (in-partial section)
clinched to the standard bead 19 of an aerosol
container (not shown) in Figure 6. Zone A is
still believed .to provide the primary seal as
in Figure 4 but the secondary seal is now
concentrated at the sealing bead 21.

The sealing bead 21 is believed to provide.
a better secondary seal than the relatively
uniform layer of gasket material (as'shown in
Figure 2) for at least two reasons. First, the
sealing bead offers increased thickness of
resilient gasket material thereby increasing
the gaéket,s ability to conform to surface
irregularities on the container bead 19.
Second, the force available to compress the
gasket (no matter what its configurétion) is

limited by the geometry and material of the



- 23 - within the channel portion of the nmounting cup. This featdre. does

not require any nodifications to the existing nethods enpl oyqd HEPLMWEWSHEET |
control standards observed in applying the gasket material tq the—eharnel
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mounting cup. The use of a narrow sealing bead
results in greatér force per unit area being
exerted on the gasket material of the sealing
bead, tﬁereby further increasing the depth of a
surface irregularity which can be fiiled by the
sealing bead.

It is possible to utilize the invention
with gaskefs of other types such as #flowed in~*
or ”“sleeve” type gaskets. The manufacture of
gaskets of the latter type is disclosed in -
detail in U.S. Patents Nos. 4,547,94é and
4,846,525 which disclosures are incorporated by
reference and only briefly summarized above.

Figure 7 shows an aerosol valve moﬁnting
cup 10 which has been fitted with a'sleeve
gasket 30 in accordance with the teachings of
United States Patents Nos. 4,846,525 and
4,547,948 discussed above. Unlike the laminate
gasket material 17 of Figures 1-6, the sieéve
gasket is not strongly adherent to the surface
of the mounting cup and therefore cannot be
#ironed” as easily as the laminate gasket. As
part of the process of initially locating the
sleeve gasket 30, it is forced by means of a

stepped punch to “bottom out” in the lowest
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point of channel 15. To apply the invention to
such gaskets, a two piece concentric punch 31,
similar to that described in U.S. Patent No.
4,559,198, may be employed in place of the one
piece stepped punch described.in U.S. - Patent
Nos. 4,846,525 and 4,547,948. (The disclosure
of U.S. Patent No. 4,559,198 is incorporated
herein by reference.) -In Figure 8, step 32 in
the interior wall-of the center punch-33 forces
the gasket to slide down and into the bqttom.of
the channel.portion 15. The concentric-outer
punch 34 is bottomed in the channel portion'ls
for the working stroké_of center-punch 33. As
center punch 33 continues its advance;-step 32
pushes gasket 30 against_the bottom of outer
punch 34. Punch 33 continues its advance,
forcing gasket material to gather into the
annular void 35 formed by a notch in the point
of center punch 33 and the lower edge of outer
punch 34. Since the gasket material is in a
highly plastic state at this point in the
operation, the bead which gathers in void 35
will remain when the punches are removed.

Figure 9 shows the result of the

application of the method illustrated in Figure




sealing bead offers increased thickness of resilient gasket material
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8 to the mounting cup and gasket of Figure 7.

Sealing bead ‘36 is shown somewhat circular in

cross. section, but it should be appreciated

that depending on the material chosen for the

gasket 30, the sealing bead may in fact be

nothing more than an irregularly shaped portion

of thicker cross section.

As. noted previously, the invention may be

used in conjunction with a modification of the

shape and configuration of the channel portion

of the mounting cup. Such modifications,

whether designed to survive the clinching

operation or not, involve a mounting cup with a

non-semicircular cross section in the channel

portion. Such modifications include a channel

portion with an annular flat taper in place of

a portion of the standard semicircular cross
section, which is not designed to survive the

clinching operation. Such modifications also

include an annular indent or depression, which

is designed to survive the clinching operation.

Figures 1OA-C illustrate a method of forming an

annular indent or depression 39 in the channel

portion 15 of a valve mouuting cup 10 along

with an increase in the thickness of the
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can be filled by the sealing bead. It is possible to ufifiz
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laminate gasket material 17 forming a sealing
bead coincident with the indent 39. As is
apparent from Figures 10OB and 10C, skirt 14 is
inclined very slightly towards the center of
the mounting,.cup when the cup is in the:

. position shown. . The punch 37 can be made with
a straighter sidewall 44 which i; sized so' that
it only ~irons” a portion of the gasket
material 17 laminaﬁed to skirt 14 into the
annular groove 38. Ideally, punch 37 is siied
so that gasket material is not sacrificed from
the primary sealing zone to form.the sealing .
bead 42.

It is apparent from Figures lOA-C that the
stroke of the punch 37 both forms the indent 39
in the channel portion 15 by the cooperation of
the bead or anvil ring 40 and annular groove
38, and also forms the increase in gasket
thickness or sealing bead 42 at the point"of
the indent owing to the oversizing of the punch
37 at point 41 with respect to the normal
dimensions of the interior of the gasketed
mounting cup and the availability of the groove
38. As should be apparent, the groove 38 must

be sized to accommodate the increased thickness
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or "sleeve" type gaskets. The manufacture of gaskets of the Ilfatter—ype—is
disclosed in detail in US. Patents Nos. 4,547,948 and 4, 844, §§BL&GEMENT SHEET
di scl osures are incorporated by reference and onIy briefly sdmfart zed
above. Figure 7 shows an aerosol valve nounting cup 10 {wich Ch@é 1996
been fitted with a sleeve gasket 30 in accordance with the teaghi ngs o?
United States Patents Nos. 4,846,525 and 4,547,948 di scussed!a

the lam nate gasket material 17 of Figures 1-6, the sleeve
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of the gasket material 17 and the plastic
deformation of the channel by the punch 37 and
anvil ring 40.

Figure 11 illustrates the mounting cup 10
after the operation of the method illustrated
in Figures 1OA~C. " Opposing the indent 39 is a
sealing bead 42 which results from the gasket
material “~ironed” out of the section either
side of point 43. Indent 39 énd sealing bead
42 are shown on the inboard side of centerline
18 but it should be appreciated that it may be
placed either side of or coincident with the
centerline. If placed as shown in Figure 11,
it is possible to also inclgde a sealing bead

- outboard of the centerline as an additional
seal by modifying the punch in 10 accordance
with the method illustrated in Figures S5a-C.

Although this invention has been described
with specificity as to the preferred |
embodiments, it should be understood that
numerous changes in detail, such as the use of
a plurality of sealing beads in place of the
single bead described and pictured heréin, may
be employed without departing from the spirit

and scope of the invention as claimed below.
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WHAT IS CLAIMED:

1. In a gasketed mounting cup comprising
a panel, a skirt integral with and depending
from the periphery of said panel, said skirt
being outwardly flared to form.an. annular
channel for receiving a container bead.tﬁat
defines.the container opening, the improvement
which comprises: forming atlleast.one annular
sealing bead integral with the gasket material

in the channel portioh of the mounting cup.'

2. The improved gasketed mounting cup of
claim 1, and fﬁrther_wherein an annular sealing
bead is outboard of:the centerline of the:

channel portion of the mounting cup.

3. The improved gasketed mounting cup of
clainms 1 or 2, and further wherein the gasket
material is a laminate applied to the surface

of the metal from which the mounting cup is

made.

4. The improved gasketed mounting cup of

claims 1 or 2, and further wherein the gasket

. This Sheet Has Been Replaced .
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- 25 - point of channel 15. To apply the invention to suc
pi ece concentric punch 31, simlar to that described in U §. ggﬁ?ﬁ&i}%@ET
4,559,198, nmaybe—enptoyed—inh—place of the one _piece-steppgd founch
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Figure 8, step or wall - ch |33 forces
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material is flowed into the channel portion of

the mounting cup.

5. The impro&ed gasketed mounting cup of
claim 1 or 2 and further wherein the gasket

material is- of the sleeve type.

6. The improved gasketed mounting cup of
claim 1 or 2 and further wherein the channel
portion of the mounting cup is nonsemicircular

in cross section.

7. The improved gasketed mounting cup of
claim 6 and further wherein the cross section
of the channel portion of the mounting cup
includes a flat portion which does not survive

the clinching operation.

8. The improved gaskéted mounting éﬁp of
claim 6 and further wherein the cross section
of fhe channel portion of the mounting cup
includes an indent which survives the clinching

operation.

This Sheet Has Been Replaced




the gasket to slide down and into the bottomof the channel jgortion 15.

The concentric-outer punch 34 is bottomed in the channel porfiggpiA ' £

t he worki ng stroke of center punch 33. AP Q 33 cpn ﬁﬂgi—§f££EE:T

advance, step 32 pushes gasket 30 agait ﬁgﬁ% #Eg out efr &g%“
gas M6

rial Ito atherQ

zmﬁlha??)vgiogt iumm,uﬂ"mﬂnmlﬂﬂtchflo:lc{ Ee point of center purich_33_and the

| ower edge of dutér ‘puhct 34. Since the gasket material is ijn a
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9. The improved gasketed mounting cup of
claim 8 and further wherein a sealing bead is

coincident with the indent.

io. The method of forming an improved

gasket configuration for a mounting cdp

comprising the steps of:
supporting a gasketed mounting cup in
a press; édvancing an annular grooved'
punch into the channel portion of ‘the
mounting cup to iron gasket material
into the'annular'groove of the punch
thereby forming an integral sealing
bead in the gasket material; and

retracting the punch.

11. The method of forming an improved
gasket configuration for a mounting cup
comprising the steps of:

forming a mounting cup from metal
which has gasket material laminated
on one side thereof; supporting

the laminate gasketed mounting cup in
a press; advancing an annular grooved

punch into the channel portion of the

\
. This Sheet Ha
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highly plastic state at this point in the operatioh t he bear‘
gathers in void 35 wll remain when the punches are renoved. F%FLAb@f@UréHEET
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mounting cup to iron gasket material
into the annular groove of the punch
thereby forming an integral sealing
bead in the gasket material; and

retracting the punch.

12. The method of forming an improved
gasket configuration for a mounting cup
comprlslng the steps of:

flowing gasket material into the
channel portion of the mounting cup;
supporting the mounting cup with |
flowed in gasket material in a press;
advancing an annular grooved punch
into the channel portion of the
mounting cup to iron gasket material
into the annular groove of the punch
thereby forming an integral sealing
bead in the gasket material; and

retracting the punch.

13. The method of forming an improved
gasket configuration for a mounting cup

comprising the steps of:

Thls Sheet Has Been Rep

N
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t hat dependingomthe naterial chosen fog the tlhg seal i d
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the channel portion
- 33 -

fitting a length of tubular sleeve
type gasket material over the skirt
portion of a mounting cup; advancing
a two-piece concentric punch into the
channel portion of the mounting cup
by -leading wifh the cuter punch which
bottoms in the channel portion while
the center punch engages the edge of
the éleeve gasket farthest from the
channel on a step of the center guﬁch
and forcing the sleeve gasket down
the skirt so that it is compressed
against the lower inside edge of the
outer punch and collects into a
sealing bead formed by a notch in the
cénter punch, the lower edge of the
outer punch and the channel portion
itself; and retracting the-two-piece

punch.

14. The method of forming a mounting cup
with at least one annular indent in the outer
surface of the chanhel portion thereof along
with ar improved gasket configuration

comprlslng_the steps of: Replaced

_—
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supporting a gasketed mounting cup

against an annular anvil ring in a

press; advancing ‘an annular grooved

punch into the channel portion of the

. mounting cup so that the groove

opposes ‘the anvil ring thereby

forming an annular indent in the

metal of the channel portion and also

ironing gasket material into the

annular groove of the punch thereby

forming an iptegral sealing bead in

the gasket material which is

coincident with the annular indent;

and retracting the punch.

15. The'improved gasketed mounting cap of

claim 1 or 2, and further wherein an annular

sealing bead is inboard of the centerline of

the channel portion of the mounting cup.

16. The improved gasketed mounting cup of

claim 15, and further wherein the gasket

material is a laminate applied to the surface

of the metal from which the mounting cup is

made.

This Sheet Has Been Replaced
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Figures 10A-C illustrate a net hod  of form ng an annul ar JIE@"’J@(&EMEMQSHEET
depression 39 in the channel portion T mtingjc
with an increase in the thickness of t}h @“g S;%gr:gfm -
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IMPROVED GASKET CONFIGURATION FOR AN
AEROSOL _CONTAINER CLOSURE

ABSTRACT

A gasketed mounting cup for an aerosol conﬁainer having at
least one annular sealing bead of gasket material in the channel

portion of the mounting cup and method for making sane.

FIGURE 4.

_—

is Sheet Has Been Replaced.
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| am nat e gasket material 17 form ng a sealing bead coi nci deny
I ndent 39. As is apparent from Figures 10B and 10C, skirt f
inclined very slightly towards the center of t he nounting {cyp when theé
cup is in the positi on shown. The punch 37 can be nade wi tfh 40 Gy %8
straighter sidewall 44 which is sized so that it only "irgng" a portion
of the gasket material 17 lamnated to skirt 14 into the ann
38. ldeally, punch 37 is sized SO théilgasket materi al iskag

from

sacrificed
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the primary sealing zone to formthe sealing bead 42.

apparent from Figures 10A-C that the stroke of the punch 37
indent 39 in the channel portion 15 by the cooperation of t
anvil ring 40 and annul ar groove 38, and also forns the incr
t hi ckness or sealing bead 42 at the point of the indent ow n

e
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oversi zing of the punch 37 at point 41 gﬁth respect to the n
di mensi ons of the interior of the gasket&d”
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mounting cup and the availability of the groove 38. As shoul*(ra'g;a-%p-a-r—em,\
the groove 38 nust be sized to accommodate the increased thi ¢kABRACEMENT SHEET
- 28 - of the gasket material 17 and the plastic deformatimff the

channel by the punch 37 and 10 OCT 199¢
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anvil ring 40. Figure 11 illustrates the nounting cup 1ORERfACEMENT HEET
operation of the nethod illustrated in Figures 10A-C. Qpposin .

39 is a sealing bead 42 which results fromthe gasket nmatefifl ironed"
out of the section either side of point 43. Indent 39 and sga iﬁboﬂgﬁﬁﬂﬂﬁQ
are shown on the inboard side of centerline 18 but it shoul i pe

ent with the

appreciated that it may be placed ei;hgr_side of or coincid
centerline. If placed as shown in Figurée 11,
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it is possible to also include a sealing bead outboard of tHeREROAGEMENTESHEET

as an additional seal by nodifying the punch in 10 accordange | Wtirttre
method illustrated in Figures 5A-C Al t hough this inventi ony ﬁa(zqﬁe‘%
described wth specificity as to the preferred enbodinentsy Jt sho
understood that nunerous changes in detail, such as the usefo

plurality of sealing beads in place of ghe single bead descfibed and

pi ctured herein, may be enpl oyed wi thout departing fromthe Sprrit
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and scope of the invention as clained bel ow.

The nmethod of form ng an i nproved gasket configuration

42
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for a nounting cup conprising the steps of: suppor, gasket

mounting cup in a press; advanci ng an annul ar grooved pyn8BPLAUFMENTESHEET
channel portion of the mounting cup to iron gasket matenqi gf -6

t he annul ar groove of the punch thereby forning an i nt egr 4l féqgﬁfqgg
bead in the gasket material; and - retracting the punch. . h 6
met hod of formng an inproved gasket copfiguration for a nmountithg.cup
conprising the steps of: - form ng a nounting cup ffom netal which
~has gasket material |am nated on one side thereof; suppofrttmg—the

| ami nat e gasketed nounting cup in a press; advancing an annul ar grooved
punch into the channel portion of the mounting cup to iron gasket
material into the annul ar groove of the punch thereby formng an

i ntegral sealing bead in the gasket material; and retracting the punch.




RE ] T h
.nf"réanyw ﬁHEEBed gasket conflguratlon for a nounting

form ial into the

Etﬂgcrﬁ%t ng cup; supp3KIS SHEETNHASOBEEN g cup with

3. “The net hod of
cup..conprising the {st
channel portion

fl owed i n gasket rlal [N a pfess; adveeptiA0gp an anpul ar grooved
punch into the channel portion of the no! gasket

mat eri al ED GROREM-cENRRYERRINON FOR AN ALK éS@EVCONTA&NEﬁ‘@ﬁosﬂRE

i ntegral seallng bead |n t he gas et material; and retracting the punch

CLAIMS

1. The method of forming an improved gasket config-
uration for a mounting cop comprising the steps of:
supporting a8 gasketed mounting cup in 3 press; ad-
vanciog an annular grooved punch into the channel
portion of the mounting cup to iron gasket material
mto the annnlar groove of the punch thereby form-
ing an integral sealing bead in the gasket material;
and retracting the punch.
2. The method of forming an improved gasket config-
uration for a mounting cup comprising the steps of:
| forming s mounting cup from metal which has gasket
W material laminated on one zide thereof; supporting
the laminate gasketed mounting cup in a press;
advancing an annular grooved punch into the
channel portion of the mounting cup to iron gasket.
material into the annular groove of the punch
thereby forming an integral sealing besd in the
gasket material; and retracting the punch.
3. The method of forming an improved gasket config-
uration for 3 mounting cup comprising the steps of: -
flowing gasket material into the channel portion of
the mouating cup; supporting the mounting cup
with flowed m gasket material in a press;
advancing an annular grooved punch into the chan-
- pel portion of the mounting cup to iron gasket
oo material into the annular ve of the punch
~ thereby forming an intagral sealing bead in the
gaskct material; and retracting the punch.
4. The method of forming an improved gasket config-
uration for a mounting cup comprising the steps of:
ﬁmngalmgthoftubuhnleeverypepsknmnmal
over the skirt portion of a mounting cup; sdvanc-
lng1;:un>pu:zcxxu::ﬂru:pun:h having a center
portion and an outer portion, into the channel por-!
tion of the mounting cup by leading with the outer
portion which bottoms in the channel portion
while the center portion engages the edge of the.
sleeve gaskert farthest from the channel on a step of
the center portion and forcing the slecve gasket
down the skirt so thar it is compressed against the
lower imside edge of the outar partion and collects

. This Sheet Has Been Replaced
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-30° 4. The met h(REP&ACEMENT@*Egﬁ mproved gasket conflguratlon for a

mount i ng cup- conpli grUTET ST EPS] O SR fitti bul ar
sl eéve type gaske 2 & rgEeNagY bver the skirt porti o H@f Sgtﬂ;ﬁﬁs ?%w cup;
advanci ng a two-p| ege concentrl c puhch, 2haV| ng a center P;&APElPon and an

outer portion, injo e channel por i on of the mounting cup by |eading
with the outer po . bétto in the channel paqrtion while the
center porti =nd anf;{ by ga%@fh a8 theest

fromthe channel on a fesienportioncthe lowporetdgerofthe outer gartivimg t he

sl eeve gasket down the znd the wchdndd pértcn itself; a@d reqactingothiaist the

| oner inside edge of tRgd ort| on and col lects into the seali ng
bead fornmed by ad t nﬁ%%ﬁgﬁ%}’ﬁ A%E rtlon t he lov\ﬁﬁﬁﬁe ;)1;1 t he
outer portion an e
t wo- pi gce punch. erperusm of mm ﬂ@%@l ??18 bead is
the center of the channel portion.
s. Themethodoffo'mmgamounungcupmthn
least one annular indent i the outer surface of the chan-
nel portion thereof along with an improved gasket con-
figuradon comprising the steps of:
supporting a gasketed mounting cup against an annu-
lar anvil ring in a press; advancing an annular
| grooved punch inta the channel portion of the
W mounting cup so thsat the groove opposes the anvil
ring thereby forming an annular indent in the metal
of the channel] portion and alsc ironing gasket ma-
terial into the annular groove of the punch thereby
forming an integral scaling bead in the gasket mate-
rial which is coincident with the annular indenut,
and retracting the punch.
7. The method of claim 1, 2, 3, or 6, wherein thd
sealing bead is formed in the portion of the gasket in
board of the centerline of the channel portion of the
mounting cup.
8. The method of claim 7, wherein the sealing bead is
located 30° from the centerline of the channel. ,
9. The method of clams 1, 2, 3, or 6, wherein the
mlhgbeadufommgmthgpcmonofthcgasket
— outboard of the centerline of the channel portion of the
mounting cup.
10. The method of claim 9, wherein the sealing bead
is located 30° from the centerline of the chaane].

his Sheet Has Been Replaced
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1.

St h the annul ar |ndent and retracting the punch

The method of fdrming an improved gasket configuration

for a mounting cup comprising the steps of:

2.

supporting a gasket mounting cup in a press;
advancing an annular grooved punch into the channel
portion of the mounting bup to iron gasket material
into the annular groove of the punch thereby forming an
integral sealing bead in the gasket material; and
retracting the punch.

The method of forming an improved gasket configuration

for a mounting cup comprising the steps of:

3.

forming a mounting cup from metal which has gasket
material laminated on one side thereof; supporting the
laminate gasketed mounting cup in a press; advancing an
annular grooved punch into the channel portion of the
mounting cup to iron gasket material into the annular
groove of the punch thereby forming an integral sealing
bead in the gasket material; and retracting the punch.

The method of forming an improved gasket configuration

for a mounting cup comprising the steps of:

forming gasket material into the channel portion
of the mounting cup; supporting the mounting cup with
flowed in gasket material in a press;

advancing an annular grooved punch into . the |

channel portion of the mounting cup to iron gasket
material into the annular groove of the punch thereby
forming an integral sealing bead in the gasket
material; and retrécting the punch. ‘ |



-31- 7. The net Cﬁt‘;g#cgmhﬂb 1= ”, 3, or 6, wherein theRE%le_ GEA@W&Q‘HZETS
formed in the port T §n board of the centerline of the
channel portion of e mountingTtup.{ 8. The nmethod of claim?7, wherein
the sealing bead i s- oda} etliBaggg r| fromthe centerline of the channel. |
9. The nethod of [cl 1, 2, 3, jorj6, wherein the se m “ué“lm!ml'n ng
in the portion of fthe gasket outpoard of the centerli nj'““m I

portion of the nowetding cup. - 30 -

4. The method of forming an improved gasket configufation
for a-mounting cup comprising the steps of:

fitting a length of tubular sleeve type gasket
material over the skirt portion of a mounting cup;
advancing a tonpiece concentric punch, having a center
portion and an outer portion, into the channel portion
of the mounting cup by leading with the outer portion
which bottoms in the channel portion while the center
portion engages the edge of the sleeve gasket farthest
from the channel on a step'of the center portion and
forcing the sleeve gasket down the skirt so that it is
compressed against the lower inside edge of the outer
portion and collects into the sealing bead formed by a
notch in the center portion, the lower edge of the
outer portion and the channel portion itself; and
retracting the two-piece punch.

5. The method of claim 4, wherein the sealing bead is
formed in the portion of the gasket material located at the
center of the channel portion.

6. The method of forming a mounting cup with at least one
annular indent in the outer surface of the channel portion
thereof along ﬁith an improved gasket configuration
comprising the steps of:

supporting a gasketed mounting cup against an
annular anvil ring in a press; advanéing an annular
grooved punch into the channel portion of the mounting
cup so that the groove opposes the anvil ring thereby
forming an annular indent in the metal of the channel
portion and also ironing gasket material into the
annular groove of the punch thereby forming an integral
sealing bead in the gasket material which is coincident
with the annular indent and retracting the punch. -



10.” The method of claim9, wherein the sealing bead is located 30[err] from,

the centerline of tnNQEPIABERENT SHEET REPLACEMENT SHEET
| 15 JUN 1998
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7. The method of claims 1, é. 3, of 6; wherein the sealiﬁg 3

bead is formed in the portion of the gasket in board of the
centerline of the channel portion of the mounting cup.

8. The method of claim 7,.wherein the sealing bead is
located 30° from the centerline of the channel.

9. The method of claims 1, 2, 3, or 6, wherein the sealing
bead is forming in the portion of the gasket outboard of the
centerline of the channel portion of the mounting cup.

10. The method of claim 9, wherein the séaling bead is
located 30° from the centerline of the channel.
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iMPROVED GASKET CONFIGURATION FOR AN
AEROSOL CONTAINER CLOSURE

ABSTRACT

A gaskefed mounting cup for an aerosol container having
at least one annular sealing bead of gasket material in the

channel portion of the mounting cup and method for making
same.

FIGURE 4.



