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pivot pin without the need for subsequent drilling of the hole.
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(57) Abstract:  An inflator
comprising a housing having
an integrally formed mounting
flange adapted to be heat-sealed
directly to an inflatable article.
A sleeve is injection molded

‘ll in-situ inside the housing in

12

which a pierce pin assembly
is  reciprocatably  mounted
within a central bore thereolf.
The sleeve within the housing
allows the wall thickness of
the housing to be significantly
reduced and assures that the
escaping gas from the cylinder
lll always contacts the housing
material. The sleeve includes

14 a skirt extension with a socket

defining the blind hole for
receiving the end of the pivot
pin of the firing lever to allow
the injection-molding of a blind
hole for the pivot pin without the
ll need for subsequent drilling of

\ the hole.
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Fleld of the Invention,
This invention relates to an inflator for inflating artickes such as
personal floatation devices, rafis, buoys, and emergency signaling equipment.
More particularly, this tinventiot relates to inflators whose housings may be
directly heat-seaicd to the inflatable article while assuring that the inflatable

articte remains inflated even when the gas cartridge of the inflator is removed,

Description of the Backeround Art

D
---------------

Presently, there exist many types of inflators designed to inflate
inflatable articles such as persowal floatation devices (Jite vesis, rings and
horseshoes), life rafts, buoys and emergency signaling equipment. Inflators
tvpigally comprise g body {or receiving the neck of a cartridee of compressed gas
such as carbon dioxide, A reciprocating pierce pin 15 disposed within the body af
the inflator for piercing frangible seal of the cartridge 1o permit compressed gas
thergin (o 10w tnta a manifold assembly of the inflater and then into the article to
be nfiated, Typically, a manually movable {iring lever is operatively connected to
the piercing pin such that the piercing pin picrees the frangible seal of the
gartridge upon jerking of a ball lanvard, LLS, Pat. Na. 3,808,288 illustrates one
varticelar embodiment of g manug! inflator.

Water-gctivaied actuators have been incorporaled into manual

jnflators so that in an emergency situation such as downed aviator, imjured person
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or a man overbpard, the inflator i3 automatically actuated to inflate the inflatable
article to which i is connected. Representative automatic actuators for inflators
are disclosed in ULS, Pat. Nos. 3,059,814, 3,091,782, 3,426,942, 3,579,964,
3,702,014, 3,757,371, 3,910,457, 3,897,079, 4,223,803, 4,367,944, 4 26{,073,
4,382,231, 4,436,159, ,513,248, 4,627,823, and 3,076,468,

At disclosed in the above-refercneed patents, inflatoss, whether
manually or water-getivaied, are typically connzcted to the inflatable articie by
means of the manifold assembly that consists of a metal manifold having s Jower
flange which is molded in site with a rubber flange (o establish a flow path
hetween the flange and the metal manifold. A one-way valve, such as a schrasder
valve, 15 installed in the manifold. During instaliation, g hale is formed in the
in{latabie article and the manifold 13 positioned therethrough. The tlange of the
manifold assemnbly is then heat-sealed 1o the wall of the inflatable article, Notably,
the one~way vaive in the manifold permits inflation of the inflatable article while
precluding deflation once inflated. Representative patents relating to manifbid
assemblies are U.S. Pat. Nos, 5,080,402, 5,038,933, 5,658,932, 4,216,182,
3,809.788 and 3,754,731.

Correspondingly, typical inflators comprise a manifold hole
which, 1s configured and dimensioned fo receive the manifold of the manifold
assembly. A locking nut is threaded onto the end of the mianifnld to secure the
inflator, An O-ring seal is provided 1o prevent leakage between the manifold and

the mflator.
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During use, upoir fiving of the inflator, either manualily or
automatically, gas from the compressed gas cartridge {lows mto the manifold hote
valve in the manifold and into the inflaiable article, Since the one-way vaive of
the manifold assembly preciudes deflation of the inflatable article, the gas
cartridge may be removed from the inflator and the inflatable article will remain
inflated.

While manifold assemblies have been in gxtensive use in the
industry for many years, they are refatively expensive to manufacture and require
additional assembly operations. Accordingly, there existed a need in the inflator
indusiry for an inflator which may be heat-sealed directhy to the inflatable artigie
thereby obviating the need for manifold assemblies dnd the like,

1.8, Pat, No. 4,894,036 discloses an inflator which may be heat-
sealed directly to an inflatable article thercby obviating the need for manitoid
assemblies and the like. The heat-scalable infiator as shown in such patent
includes a mounting flange integrally formed about the housing ot the nflator,
The housing together with the integral moonting flange ars composed of a plastic
ar sitiilay material which may be heat-sealed to inflatable articles composed of
conventional plastic or other materials. The housing ineiudes a reciprocai pierce
ends of the pierce pin 1o exert forees thereon in oppasite directions. A pair of O-
rings is also provided at opposing ends of the pierce pin. During {iring upon

jerking of the manual fiving tever, the cammed end thereol excrts a force on ths
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rearward {stronger) spring and causes the pierce pin to move forwardiy and pierce:
the gas cartridge. The cammed end of the manual firing tever is configured such
that upon further movement of the lever, the pierce pin may be blowni-back fully
rearwardly by means of the forward (weaker) gompression spring cambined with
the pressure exericd by the gas from the gas cartridge. The bore of the housing in
which the pierce pin is reciprocatably positioned is configured in such g manner
that when the pierce pin 1s blowneback fully rearwardiy, the gas mdy flow through
& port into the inflaiable article. However, ence the gas has escaped fram the gas

cartridge intothe inflatabde article, the lost pressure allows the rearward (stronger)

\\\\\\\\
--------

housing is configured so that when the pierce pin is in its rest position, the U-rings
seal the port both forwardly and rearwardly in the bote hereby precluding the gas
from the inflatable article from escaping,

Unfortunaiely, the specific design of the heatssealable inflator as
shown in U.S, Pat, No. 4,894,036 is expensive to manufaciure due to the necessity
of dnal springs and its other components. Moreover, it appears that the speciiic
partizily through its path of (ravel (see FIG, § thereof).

LN, Patent 5,564,‘}78«3150]05@5 an improved heatl sealable inﬁa"ﬁfw’.
having a design that 1s signmBicantly easter to manutaciure and less costly. The
heat sealable inflator as disclosed in U.S. Patent 5,564,478 comprises a housing

with an integrally formed mounting flange that is injected molded. A plerce pin

assenbly is then assembled within a bere in the housing. A firing lever i< thien
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pivotally connected to the pierce pin assembly such that upon sctustion of the
firing lever, the pierce pin assembly 15 actuated to pierce the frangible seal of a
oas cartridge threaded therein, thereby allowing inflation of the anrticle to which
the inflator is heat scaled. Unfortunately, however, the inflator of U,S, Paient
5,564,478 requires thick wall sections for g metal thread insert that threadably
receives the gas cartridee, thereby increasing eyele times and costs during
injection maelding. Moreover, the escaping gas contacts the heat sealable suaterial
aiong with the metal components of the pierce pin assembly, which could lead 1o
leaks to the vutside if adequate sealing adhesion is not attained between such
consponents, Morcover, the pivot pin on which the firing lever pivots is installed
through a hole that must be drilled through the housing. Since the niain bore cose
pin, during injection, has waler running throagh #, thereby precluding the
possibiiity of positioning o pin tor the pivot hole through the core pin. It is noted
that the riunning waier through the main bore cove pin 13 requirad (o maintain the
tvpe of tolerances required by the O-ring that seals the bore {n the assembly,
Accordingly, there presently exists a need for & more easily manufacturable and
asseinblable heat sealable inflator that allows thinner wall sections and obviates
the need for manual drifling of the hole for the pivot pin of the firing lever.
Theretorg, it 18 an object of this thvention 1o provide an
improvement which overcemes the aforemicntioned inadequacies of the prior art

devices and provides an improvement which is a significant contribution to the

advancement of the inflatiou art.



CA 02651727 2014-02-20

Anocther object of this invention is to provide a heat-sealable
inflator for inflatable articles having a housing wath a mounting flange integral
thereto, thie housing and the flange being composed of a material that is capable of
being easily sesled to the type of materials that are fypieaily uliized in the
construction of inflafable articles,

Ancther obicot of this invention is fo provide a heat-sealable
inflator which utilizes 2 minimal number of components and is therefore
econamical to manufacture.

Another object of this invention 1s to provide a heat-sealable
inflator having g design which precludes deflation of the inflatable article once
inflated cven if the ggs vartridge threaded into the housing is removed.

Another object of this invention 18 to provide a heat-sealable
inflator having a design which eliminates a condition of non-inflation even 11 tie
firing lever thergof does not move through its fuil path of travel,

The foregoing has outlined some of the pertinent obiects of the
invention, These objects should be construed to merely ilustrative of some of the
more prominent features and applications of the intended mvention. Many other
beneficial results can be attained by applying the disclosed invention i a diflgrent
manner or modifying the invention within the scepe of the disclosure.
Accordingly, other objects and a fuller understanding of the invention and the
detailed description of the preferred embodiment in addition to the scope of the
invention defined by the claims taken in conjunclion with the accompanying

drawings,
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ror the purpose of summaizing this invention, this invention
comprises an inflator adapted to be heat-sealed directly to an inflatable article
thereby obviating the need for inflation manifolds and the like. More particularly,
the inflator of the invention comprises a housing having an integrally formed
mounting flangs. A pierce pin assembly 15 reciprocatably mounted within a
central bore of the housing, Importantly, 4 sleeve is injection molded in-siw inside

The utihization of a sleeve within the housing allows the wall
thickness of the housing to be significantly reduced, thereby stgnificanily
minimizing cycle times and costs during the ijection molding process. Maoreover,
the molding of the sleeve in-sit inside the housing assures that the escaping gas
from the cyvlinder always contacts the housing material, The likelibood of leaks
which may otherwise occur because of the lack of adequate sealing adhesion
during molding between the housing material and the sleeve is essentially
eliminated due to the escaping gas always pontacting the housing material.,

Another significant aspect of the heat sealable inflator of the
invention is the incorporation ot a blind hole far the pivot pin of the firing lever in
patent, U.S. 5,564,478, More particularly, in this invention, the blind hole formed
it the dnflator housing is oreated by first injection molding the sleeve having a
SKird egtensim formad with a sovket defining the blind hole far receiving the end

of the pivot pin, The biind hole of the socket' is blockgd-ott during the molding of
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the housing around the cylinder in such a way that the plastic does not {ill the
hole,

The forggoing has outhined rather broadly the more pertinent and
ariportant features of the present invention in order that the detailed desceiption of
the invention that follows may be better understood so that the present
contribution to the art can be more tully appreciated. Additional features of the
invention will be described hereinafter which forny the sobject of the claims of the
invention. {t should be appreciated by those skilled in the art that the conception
and the specific ersbodiment disclosed may be readily uiilized as a basis for
modifying or designing other structures for cgrrying cut the same purposes of the

present mvention.
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For g fulier undersianding ot the nature and objects of the
invention, reference should be had to the followingdetailed description taken in
connection with the accompanying deawings in which

Fip, 1is a {rong view QF the inflator of the invention;

Fig. 2 is a vear view thereof;

Fig. 3 is g right side view thereof:

Fig. 4 15 a lef] side view thereof;

Fig. § is boltom view thereod;

Fig. 6 15 a {op view thereof;

Fig. 7 15 a perspective view thereot]

Fig. 8A is g perspeclive view of the firing lever incorporated into
the inflator of the invention;

Fig. 8B is a front view thereof

Fig. 8C 15 a right sude view thereot,

Fig. YA is a front view of the bousing of the inflator of the
invention with all other components removed:

Fig. 93 is a right side ?i ew thereof:

Fig. 9C s a left side view thereof]

Fig, 9D 15 a top view thergoh

Fig. 98 is a bottom view thereof;

Fig. 10A is a front view of the operative components of the

inflator of the invention with the housing amitted:
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Fig. 168 i5 a right side view thereof:

Fig, 10C is g left side view thereof;

Fig, 18D is g top view thereof)

Iig, 10K s a perspective view theseof

Pig. 11A 18 a cross-sectional view of Fig. 10B along lines [ [ A-
LEA with the firing fever removed for ¢larity;

Flg. 11B 15 @ perspeciive view of Fig, 11A;

1. 110 1s a pariial cross-sectional of the inflator of the invention
emplaying an alternative embediment of a check valve to prevent gn inflated
intlatable from deflating in the event the gas cartridge is removed:

Fig. 111 is a partiai cross-sectiongl of the inflator of the invention
enyploying another alternative embaodiment of a check valve to prevent an inflated
intflatable from deflating i the event the gas cartridge is removed,;

Fig. 124 is a cross-sectional view of Fig. T0A afong lines 12A-
124 and

Fig, 128 15 a perspective view thereof,

Stnilar reterence characters vefer (o similar parts throughout the

several views of the drawings,

" :1781:}..
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DETALER DESCRIPTIORN.OF THE PRERERRE
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. a . .~ .~

Referring to Figs. 1.7, the heat sealable wnflator 10 of the
invention comprises & generally rectangular housing 12 having an integral
compased of a heat sealable material such as polyurethane that may be heat sealed
10 conventional inflatable articles such as personal floatation devices, Hife rafls,
and the like {not shown}.

Characterisiically, the material constituting the housing 12 and its
infegral tlange 14 is of a generally softer material having a hardness in the range
of 40 to B0 on the durometer scale Shore D and a fensile strength of about 5800
NSi.

As best shown int Fige 2, formed in the rear surface 16 of the
inflator housing 12 is an exhaust port 18 which provides fluld commumication
from the inflator 10 into the inflatable article (not shown).

As best shown in Fig. 7, the inflator 10 15 adapied {0 receive the
threaded neck of a gas ¢yiinder (shown 1a phantom a5 aumeral 20) such that upon
release of the gas therefrom, the gas may flow througls the inflater 10 angd then out
the exhaust port 18 (see Fig. 2) into the inflatable article {not shown).

Az shown in Fig 7, the inflator 16 comprises a firing lever 22 10

safety ¢lip 28 is provided for retuining the firing lever 22 inte its normal unfired

position substantially fTush with the left side 30 of the inflator fsee Figs. 3 and 6)

- 11 -
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such that the firing lever 22 does not protrude therefrom and otherwise be
madvertently caught or snagged.

The firing fever 2215 shown in Figg. &4, 8B and 8C and gencrally
comprises an L-shaped configuration having an upstanding arm 32 to which the
lanyvard 26 is inserted into and tightly and permanently secured such as by staking,

The lower leg portion 34 of the firing lever 22 comprises a pivot hole 36 through

which a pivol pin 3§ s inseried and a canimed surface 40 which i operatively
designed to cam against the actuater pin 42 of the pierce pin assembly 44
deseribed hereinafter in more detail. To reduce friction, the pivot hole may be s
piurality of upstanding protrusions 36A encireling the pivot hole 36.

Figs. DA-SE ilustratethe housing 12 of the invention with all of
the other components removed. Correspondingly, Figs. 10A-10E iflustrate the
other componeints that are assembled within the housing 12 of Fig, 9. Thaese other
components shown n Fig. 18 inciude the firing lever 22 and the safely clip 28 as
previously described above and a saiety flag 48, preferably colored red, that is
snap-titted between ridges 50 formed in the housing 12, The safety flag 48 is
hidden behind the fiving lever 22 when the firing lever 22 is in its
unactuated/untived condition. Conversely, the flag 48 is exposed when the [iving
lever 22 15 actualed, thereby indicatling a fired condition.

As best shionva in Figs, 1TA and 11B and 12A and 128, a
vylindrical sleeve 32 comprises at its upper portion 42 a threaded bore 36 for

recelving the threaded neck of the gas cylinder 28.
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As best shown in Figs. 11A and 11B and 12 A and 12B, the plerce
pin assembly 44 is reciprocatably positioned within a longitudinal bore 60 of the
o 54 staked therein {or piercing the frangible seal of the gas cartridge 20 when
aciuated. The sctuator pin 42 comprises an O-ring groove 62 at its lower end for
recaiving a conventional O-ring 64. The Owring 64 prevents air flowing from the
gas cartridge 20 from escaping {rom the fongitudinal bore 60 such that it is
direcied 1o exii the housing 12 vig exhaust port 18 (o tlow info and inflate the
inflatable.

It is noted that once the gas cartridge 20 is removed, an alr may
simply escape from inflated intlatabie path in the reverse direction. In ordér
prevent detlation of the infiatable ance the gas cartridge 20 is removed, g check
valye is emploved. The preferred embodiment of the check valve best iHustrated
in Figs. 11A and 11B comprises a scat assembly 66 that is reeiprocally and
sealingly positioned over the actuator pin 42, The seat assembly 66 comprises an
annuiar seal 68 positioned within a retainer clip 70 for suppost. The annular seal
68 functions to seal against the opening 72 i the bore 60 leading inio the
threaded bore 56 and against the cuter evlindrical surface of the actuator pin 42. A
spring 74 is positioned between the seat assembly 66 and the O-ring groove 62 to

urge the scal 68 into sealing engagement with the 6pening' 72 and to aliow

- 13-



CA 02651727 2014-02-20

the seat assembly 66 1o blow back by the force of the escaping gas from the
cartridge 20 upon firing. The spring 74 also functions to retum the seat assembly
66 1o 115 sealing engagement with the opening 72 afier the gas has escaped,
thereby preventing feakage of the inflated inflatable in the event the gas cartridge
20 1s removed.

Another embodiment of the ¢heek vaive 15 1ilustrated in Fig, 110
and comprises a {lapper valve 68A thai sgcured over the exhaust port 18 by a
fastener 69, The flapper valve is composed of a sealing material that forms a seal
with the exhaust port 18 when the inflafable is inflated, thereby allowing the gas
cartridge 20 to be removed without deflation of the inflatable.

Stift another embodiment of the check valve is itlustrated in Fig,
11D and comprises an annular seal 688 centered within a retainer ring 70A for
support. The annular seal 685 functions o seal against the exhaust port 18, A
spring 74B is posilioned between the retainer ning 70A and an annuiaf mounting
ring 71 secured to the housing 12 to urge aanular seal 68B into scaling
engagernent with the exhaust port 18 and to allow annuiar seal 688 to blow back
by the force of the escaping gas from the cartridge 20 upon firing. The spring 748
also functions to returt the annular scal 588 o 1ts sealing engagement with the
cxhaust port 18 afier the gas has escaped, thereby preveniing leakage of the
nflated inflatable in the event the gas a-ar-t”ridge- 283 1s removed.

it 1s noted that as shown in Figs. 11T and HD, the pierce pin 54
may comprise a central passageway that allows the Tlow of gas through the pigrce

pinn 54 and the agtuator put 42 to exit therefrom proximate to the exhaust port 18,

- ff-; -~
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However, when using the pierce pin assembly 44 of the preferred embodiment,
the pierce pin 34 may simply be fluted as shown in the other figures whereupon
the escaping gas simply flowy through the flute on the plerce pin 54 to blow back
the seaiassembly 66, then arousd the sctuator pin 42 1o exit the exhaust port 18,
An important feature of the present Invention is the use of the
cylindrical sleeve 32 of Fig. 10 in combination with the housing of Fip, 9,
specifically, as noted above, the material constituting the housing 12 should be of

a softer malerial that s heat sealable with conventional articles to be inflaied. In
contrast, the material constituting the cylindrical sieeve 52 may be of a

significanily harder, high-strength, material such as glass-tilled nvion and having
a tensile strength of about 30,0438 psi, According to the inyention, the evlindricy]

steeve 3218 injection molded in a firsi step and then the housing 12 is injection
molded about the sleeve 32 in a second infection molding step, These two steps
may cceur with the eylindrieal sleeve 52 being inseri-molded or with the
cyiindrical sleeve 52 being formed in-situ in a two-step malding process.

Sirce the material constituting the cylindrical sleeve $2 ix
composed of & much stronger maderial than that of the housing 12, it should be
appreciated that it can better withstand the significant pressures that occur
innnedialedy upon actuation when gas s rapidly fiowing from tha pas cariridee 20
through the housing 12 into the inflatable article. Indeed, the use of the cylindrical
sieeve 52 in the structure provides the needed strength to withstand the foree of

the rapidiy-flowing gas from, the cartridge. Yet, the gas contacts only the housing

[2 and no portion of the sleeve 52, The likelihaod of separation between the

- 15 -
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materials is therefore essentially eliminated since the gas flows directiy into the
article being inflated without coutacting the bond formed between the materials
constituting the sleeve 52 and the housing 12.

Another significant advaniage achieved by uiilizing the
cylindrical sleeve 52 as described above s the ability to incorporate a depending
skirt portion 76 therefrom which forms a socket 78 with a blind hole {or seceiving
the pivot pin 38. Specifically, the sockel 78 depending from the skirt 76 15
embedded within the housing 12 during the two-siep injection process.
Conseguently, during assembly, the pivot pin 38 may be easliy inserted thereimn
without having to pre-drilt a hole as in the case of my prior patent, U8,
5,564,478, The elimination of any need tor pre-drillivig significantiy reduces
nianufacturing and assembly costs. The present disclosure includes that contained
in the appended claims, as well as that of the foregoing description. Although this
invention has been described in iis preferred form with g certain degree of
particularily, itis enderstond that the present disclosure of the preferred form has
been made only by way of exampie and that numerous changes in the detalis of

sonstruction and the combination and arrangement of parls may be resorted.
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WHATIS CLAIMED IS:

1. & heat sealable inflator for heat sealing to an inflatable article,
comprising in combination:

a housing having an integral peripheral flange and a longitudinal
nore;

a sleave molded in-situy with the housing, said sieeve including an
exposed Gpper portion adapied to receive the neck of a gas vartridge and an
embedded [ower portion molded in situ within the housing about the longhiudinal
bore to provide strength thergo;

a pieree pin assembly reciprocaiably positioned within the
longitudirial bore supported by sard bower portion of the sleeve to pierce g
frangible seal of the gas cariridge whereupon release of the gas therefrom, the ga
being flowable through the inflator and then oul an exhaust port of the inflator
into the inflatable artiede without contacting said embedded lower portion of'the
sleeve.

2. The heat scalable inflator as set forth in Claim 1, wherein said
pierce pin assembly comprises an actugtor pin with a fring pin for piercing the
frangibie seal of the gas cartridge when actuated,

3. The heat sealable inflator as set forth in Claim 2, further
mcluding a seaf assembly reciprocably and sealingly positioned over the actustor
pin that allows the flow of gas from the gas cartridge and checks the flow of gas

in a reverse direction.
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4. The heat sealable inflator as set forth in Clatm 3, wherein said
segf assembly comprises an anniiar seal positioned within g retainer ¢ip for
support that functions to seal against ap opening leading into the gas cartridge and
against the outer oylindrical surface of the actuator pin.

8. The heat sealable inflator as sef forth i Claim 4, {urther
including a spring to urge said anpular seal into s¢aling engageiment with said
apening and tO allow said seat assembly to blow back by the force of the escaping
pas from the gas cartridge upon firing and to return said seat assembly to its
sealing engagement with satd opening after the gas-has escaped, thereby
preventing leakage of the inflatable articie iti the cyent the gas gariridge is
removed.

6. The heal sealable intlator as set forth in Claim 2, further
including a check valve positioned over said exhaust port that allows the Sow of
gas from the gas cartridge through the exhaust port and chocks the fow of gag in g
reverse direction.
check valve comprises a flapper valve,

g, Ehe heat sealable tnflaior as set forth in Claum 6, wherein said
check valve comprises a sprivig-loaded seal,

., The heat sealable inflator as set forth in Clabm 1, wherein a

material constituting sald housing with its flange is composed of @ heat sealable

materiai,

- IE -



CA 02651727 2014-02-20

10, Thse heat sealable inflator as set forth in Claim 9, wherein said
material constituting said housing with its flange includes a hardness i the range
of 40 to 90 on the durometer scale Shore D,

11. The heat sealable inflator as set forth in Claim 10, wherein
said material constituting said housing with its flange includes a tensile strength
of about 3800 psi.

{2, The heat'secalabie nflator as set forth i Claim 11, wherein a
materizl constituting said cylindrical sleeve 18 harder that said material
constituting said housing.

13. The heat sealable inflator as set forth in Claim 12, wherein
said materinl constituting said evlindsical sledve includes » tensile strength of
shout 30,000 psi.

4. The heat scalable inflator as set forth in Claim 2, further
comprising a jeck handls tethered toa tiving lever by a lanyand.

15. The heat scalable inflator as set forth in Clainy 14, wherein
said firing lever comprises an L~shaped configuration paving an upstangmg arnm
to which said lanyard is sceured and a lower leg portion inciuding a pivot hole
and a cammed surlaece which operatively cams against said actuator pin of said
pierce pin assembly as the fiving lever rolates on & pivet pin inserted within said
pivat hole.

6. The heat sealable inflator as set forih in Clain: 135, further
tncluding 2 plurality of upstanding protrusions eneireling said pivot hole to reduee

friction,
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sleeve is injection molded in a figst step and then said housing is injection molded
about said sleeve in a second injection molding step.

18, The heat sealable infiator as set forth in Claim 17, wherein
said sieeve includes a depending skirt portion which forms a socket with & biind
hole.

19, The heat scalable inflator as set forth in Claim 18, wherein
said socket depending fram said skirt is embedded within said housing during the
two-step injection process and is blocked-oft during 1njection molding su¢h that

20, The heat sealable inflator as set forth in Claim 1, further

including an indicator thal is visible when the inflator has already been tired,
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