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This invention relates to valve means for in?atable 
articles, and particularly to valve means of the type which 
are self-sealing whereby a‘ needle ‘can be removably passed 
‘therethrough for purposes of injecting air 'or other gas 

7 ‘within the article. 
Various types of in?atable articles, such as, for ex 

ample, balls, are in common use today, and many of these 
articles are pnovicled with valve means whereby gas can 
be introduced within‘ the article for purposes of main 

Such ‘valve means 
which have been previously suggested may generally be 
classi?ed in three groups: (a) that group which‘com 
prises complex arrangements incorporating spring devices, 
or ball structures; (17) that group which incorporates a 
foldable or plugable neck through which the breath of 
a human can be “blown” for in?ation purposes; and (c) 
that group which comprises valve means having self 
sealing characteristics whereby a needle can be passed 
therethrough for in?ation purposes, and withdrawn there 
from without substantial leakage. 
The ?rst-mentioned group of valve means are neces 

sarily expensive in manufacture, and for this reason alone 
present problems to the manufacturers ‘of inexpensive in 
?atable articles. The second group, while inexpensive in 
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manufacture and installation, is usable only on articles t 
wherein the in?ation pressure need ‘be no greater than 
that which can be provided by a person “blowing the 
article up.” The third group of valves presents some 
what the middle ground, in that such group in many 
instances is less expensive to manufacture than the ?rst 
gnoup, and serves to provide for maintenance of suitable 
in?ation pressures. However, the thirdgroup still "pref 
‘sents‘ serious problems to the manufacturers, of inexpené 
sive items, and the‘ present invention is‘ directed to over— 
coming these problems. ‘ ‘ 
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The third group, which comprises the so-called “needle- ‘ 
‘ type?’ self-sealing valves,.lusually includes'stnictures com 
prising a‘ valve casing with a ‘valve’ member ‘disposed 
therein. vThe ‘prior construct-ions are such that a valve 
member is provided‘which has a‘ substantially larger cross 
section than an opening‘in the valve‘casing‘throughjwhich 
the valve member must be inserted. Thus, di?iculty is 
encountered, and substantial time is required to insert the 
valve member within the valve, casing or to place the 
valve member in operative position. 
which is encountered withfthe so-cal‘led ,‘fneedle-type” 
self-sealing valves heretofore suggested is that the casings 
for the valve must be molded, in most instances,‘ an 
interior chamber which is larger, at least in partjjthan, a 
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Another problem i‘ t 
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small outlet passage provided in'the casing. 'Ihispi?eSeritsQ 
moldingproblems because it is dif?cult a; st'rlipfsuchj gas; 
ings from the molds ‘By ,virtue of the existence of both‘ 
of these problems'with the “needle-type” self-sealing 
valve, the expense of providing an in?atable article with 
the‘ same becomes substantial, and manufacturers of in— 
expensive balls, for example, are, in many instances, 
forced to provide in?ated structures without valve means. 
The in?ated structures without valve means, due to the 
porosity of the material ‘from which the structures are 

' ,ferredembcdiments of theinventionshown'iu the annexed , ' 
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formed-eventually lose the inflation pressure by leakage‘ t , 
through the article, and become useless. Moreover, with 
out valve means, the structures are not re-in?atable arti 
cles, and thus when the manufacturer ?nds that the de 
sired pressure is not provided in the article during its 
formation, due to some unexpected malfunction of the 
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in?ating apparatus ‘or components,tthe manufacturer is 
required to discard the article as unsatisfactory, having 
no way in which to cause proper in?ation thereof after 
formation. ' 

The primary object of the present invention is to pro 
vide a “needle-type” valve means for in?atable articles 
which is not subject to any of the disadvantages outlined 
above. More particularly, a primary object of the pres-' 
ent invention is to provide a “needle-type” self-sealing 
valve which is simple in‘ construction, formed from a 

‘ minimum of parts, inexpensively fabricated and assem 
bled, and readily attached to in?atable articles. 
_ Still further and \more‘speci?c objects ‘of the present 
invention are: (a) to provide an improved “needle-type” 
self-sealing valve means which can be easily incorporated 
on in?atable articles made with existing equipments; (b) 
to provide such ‘a valve means which can be used whether 
external air pressure is used for purposes of in?ating the 
article during formation or gas-liberating mediums with 
in the preformedarticle are used for purposes of such 
in?ation; (c) to provide such a valve means which com 
prises two easily-molded parts which can‘ be readily 
stripped or removed from a mold; (d) to provide such 
a‘ valve means which is readily adapted to‘ incorporate, 
and does incorporate, a readily-deformable solid self 
sealing means when high internal or in?ation pressures 
are necessary; (e) to provide such a valve means com 
prising a valve casing and a valve member insertable 
Within the casing, which valve member can be easily 

, placed in ‘operative piositionswithin the valve casing in a 
minimum of‘ time and without the use ‘of special tools; 
(7‘) to provide such a valve means which incorporates, if 
desired, a re-sealing slit in the valve member that facili 
tates pressing of the needle therethrough, and rescaling 
after the needle is removed; (g) to provide such a valve 
means wherein all parts thereof can be pre-assembled 
whereby rtheqvalve means can‘ be inserted within the in 
?atable ‘article during its‘forrnation and prior to the ?nal 
curingl‘thereof; (It) to provide such a valve means which 
can be manufactured‘from ‘available Jrubbers, vinyls, or 
urethane, or other easily-handled materials; and (i) to 
provideisuchpa valve-“means whichis‘ trouble-free with 
continued QP§ratlOIl-.,, 1‘ V p M i‘ i I ' \ ~ 1 7 

Lin addition tou-jtl‘le foregoing speci?c objects, it should 
be noted that onesornewhat limited but important object 
of the invention is to provide an inexpensive valve‘means 
which can be easily incorporated‘ on __inexpensive items 
such as toy balls, whereby the need‘for‘producing in?ated 
‘articleswwithout a re-in?ation valve is eliminated, and ac 
cordingly ‘whereby the former loss encountered by manu 
facturers vfor such, articles due to insufficient “forming 
pressures” becomes non-existent. r 
The invention lies in theiconstruction, arrangement, and 

combination of the various partstof the valve assembly‘ as 
will become apparent when consideration is givenyato the 
following detailed‘ description of the‘ illustrative and‘ pre 

drawings, wherein: ‘v , ‘ , , . “ 

“FIGURE 1 is a cross-sectional view presenting a‘ valve 
‘ assembly constructedin accordance with the present inven 
tion,‘ as thesame would appear when installed one in 
?atable article such as a ball; , 

FIGURE 2‘ is a cross—sectional view similar to ‘FIGURE 
1, butpresenting a Emodi?ed form ofvalve assembly con 
structed in accordance with, the present invention,‘ as the 
same would‘ appear when installed on an in?atable ‘article 
such as a ball; , r , " ‘ ' 

FIGURE 3 is an exploded view of the assembly pre 
sented in FIGURE 1; 
FIGURE‘4 is an exploded view of the assembly pre 

- sented in FIGURE 2;‘ 
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FIGURE 5 presents in cross-section the assembly of 
FIGURE 1 as the partsof the same would appear when a 
needle has been passed therethrough for purposes of in 
?ating the article with which the valve is used; 
FIGURE 6‘ presents in cross-section the assembly of 

FIGURE 2 as the parts thereof would appear when an 
inflating needle has been passed through the assembly; and 
FIGURE 7 is a cross-sectional view taken on the line 

7—7 of FIGURE 1 and showing the concentric disposi 
tion of the assembly components. 
7 In FIGURE 1, the valve meansor assembly provided 
by the invention comprises a valve casing generally desig 
nated by the numeral 4 and an inner valve member, gen 
erally designated vby the numeral 6. The valve casing 4 
includes a body section Swithina conical or ‘generally 
conical chamber ‘10 therein which is closed at the smaller 
end I12 thereof. The casing also is provided vwith a base 
?ange, or section =14 projecting laterally of the body section 
‘8 adjacent the larger lower end of the chamber‘ 10. v 
.The inner valve ‘member Ghas a generally conical body 

portion-lo'whichi is snugly receivable in the chamber 10. 
The inner valve member 6 also is provided with a base 
flange or portion 18 which mates with the underside of 
the base ?ange '14 of the casing 4. - The valve member 6 
'has a bore 20 therein extending from the base portion 18 
into the body portion 116 and terminating in spaced rela~ 
tion to the upper end 22 of the valve member. 
The tubular body portion or section 8 of the casing 4 
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‘ coact to cause the walls of the casing to press in on the 
inner valve 6 or body portion 16' thereof, thereby causing. 20 
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is ‘preferably formed integrally with the base ?ange or , ~ 
section 14 from an elastomeric material, and similarly the 
inner valve member 6 is preferably ‘formed as a continuous 
body from an elastomeric material. Moreover, the base 
?ange or section 14 of the casing joins the body portion 
thereof contiguously whereby the chamber 170' is fully open 
at the lower end. The underside or lower face of the 
base portion 114- is, as shown, tapered inwardly toward the 
lower larger end of the chamber ‘10- whereby a peripheral 
recess or entry 24 is formed about the lower larger end of 
the chamberglt). ' This peripheral recess 24- is adapted to 
mate ‘with the outwardly tapering upper face 126 of the 
base ?ange orsection of the inner valve member 6‘. _ 
The dimensions of the valve member 6, or’ at least of 

the body portion 16 thereof, -.are slightly ‘larger than the 
Vi corresponding inner ‘dimensions of the chamber 10‘ accord 
' ing to the preferredembodiments of the invention. More 

I particularly, at least the body portionf16 of valve mem 
ber- 6 is» preferably slightly compressedto'?t within the 
chamber 110. This feature is important because it pro 

, vides for ready re-sealing of the valvei-rnember-? after a _ 
‘ needle has been passed therethrough, as ‘explained in more 

detail below; > . I . i I 

The preferred embodiment of the invention'shown in 
’ vFIGURE 1 also preferably includes a slit such‘as that 

' designated by the numeral 28, which slit, as best shown in 
‘FIGURE 5,3 allows a needle 50 being inserted to pass be 
tween the opposed planar faces 50 and 52 thereof. These 
.faces readily come together and meet smoothly to provide ‘ 
for improved re-sealing once the needle is removed and 

30 

' shown in FIGURE 1. _’ It comprises a‘valve casing 4’ and 1 

aid the rc-sealing. 

4 . 

is formed'h-ave ‘good re-sealing properties. The casing is 
an elastomeric body which serves to support the, valve 
member properly, and to cooperate with the inner valve 
member ‘for proper re-sealing. The inner valve members 
being formed of a softer material than the casing and hav 
ing good re-sealing characteristics,,-allows the casing to 
press in on the valve body after the needle is removed to 

By reference to FIGURE 5 it will be noted that when a 
needle is inserted through the valve means, 'a puncture is 
made in’the valve body 16 and in the closed end 12 of 
the casing. 
come back to closed position after the needle? is removed, 
and thus tends to provide ‘some reese'aling, the valve body 
16 is, under, the action ofitlie pressures within the in?ated a 
article, pressed in. This pressure factor is in addition'to‘ 
the pressure factor applied by virtue or ‘the differences in 
elasticity of the components,'=and both pressure factors 

the separated portions of the valve body to again flow to 
gether. 

Aside from having the foregoing characteristics, the 
materials from which the components are formed should 
be such that the material used for the valve member 6 
fusably softens at a higher tempenature than the material 
used for the casing 4. This feature isv important because 
it eliminates the possibility of fusion between the faces 
50 and 52 of the slit 28 during curing of thearticle. 
when, for example, the article is plastic and cast in a 
rotatable type mold, the casing preferably softens and 
fuses with the material from which the in?atable article 
is formed, and yet ‘no fusion of the slit faces is desired. 
Thus, by using materials having different fus-able soften 
ing temperatures, the desired result is easilyrobtained. 
The term “fusably soften” as used herein refers to soften 
ing of the material to a state whereby adjacent com 
ponents are joined or fused with the components in 
question. , , 

‘While I have hereinabove described the preferred'em: 
bodiment of the invention, the invention also provides as 
an equally-important, if not more important, embodi 
ment, a valve assembly which is readily usable on ',ar-, 
ticles wherein vthe inflation pressuresilare'high, i.e., above 

- approximately 3 ‘lbs/ing. If reference is madeto FIG- . 
URE 2, it will be noted that the valve assembly shown _ - -' 
‘in such ?gure is generally the same‘ as the va‘lve'assembly 

' an inner valve member 6'. The casing 4', like: the cas 
ing of FIGURE 1, comprisesa body'section 8' with an 
at least g‘enerallyqfrusto-conical chamber 10' therein. 

_ The chamberris closed at the smaller end .12.’ thereof, 
I and the ‘casing is provided with a base flange 14’ pro 

imoreover; this construction facilitates insertionfof the 
needle. V Y, ' , v . 

7 ‘As also shown in FIGURES l and 5, the valve member 
'61oi‘ body portion 16 thereof, terminates in spaced relation 

' tot-he closed end 1-2 of the chamber _10 so as to provide 
a ‘cavity'30' betweenthe'top 22' of the valve member and 

ire-sealing. , 

‘ jecting laterally of the body section 18' adjacent the 
larger endrof the chamber 10'. I I ' 
The inner valve member :6’ is elastomeric, like ‘the 

casing 4', and is provided with a generally frusto-conical 
body'portion 16’, snugly receivable pin the chamber 10']. . 
The inner‘ valve memberré' also includes abase portion 
for sectionor ?ange 1'8"‘mating. withrthefbase ?angei'14' , 
oftliejcasing. Similarly,the valve member '6' has abore' ' ’ 
<20“ thereinfextending'ifrom the base portion thereof to; f 

' wardtheend 22' of the body portion remote from the 

' " , theclosed end 12. of the casing This cavity provides an "air cushion above th'e'valve'rriember and‘ also facilitates 

The embodiment of ‘FlGUREFl ‘is readily adapted for . 

.as well as ‘for use in rubber articles. While various mate 
rials can be used for forming the assembly components, 
‘as explained hereinafter, it is important thatthe coefficient 

7 of elasticity of the material from which the casing is 
formed be greater than the coefficient of elasticity of the 
material from which the inner valve member 6 is ‘formed’ 
and that the material from which the inner valve member 

' use in in?atable articles formed from vinyl or urethane, , 

75 

base ‘portion. Thebore terminates in spaeed'relation 
to the end 22' of the valve member just as is the case 
with the bore in the embodiment of FIGURE 1. ‘It will 
be noted that the bore 20-’ of the FIGURE 2 emb'odi- _ 
ment projects through a downwardly-extending nipple 30. 
This nipple terminates ?ush with the surface 32' of the > 
in?atable article so that there is no depression adjacent 
the bore 20' like the depression, recess, or usual cut-out 
33, which exists in the surface 32‘v of the material of the 
in?atable article shown in ‘FIGURE 1. The casing of 
the embodiment of FIGURE 2 is formed in the same 
manner as the casing in the embodiment of FIGURE 1, 

While theclosed end of the casing. tends to a 
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as ~is the inner valve member 6’, and for this reason 
it is believed unnecessary to again reiterate the detailed 
slopes and mating cooperation between the components. 

In the embodiment of FIGURE 1, the top end 22 of 
the valve member was shown ‘as terminating in spaced 
relation to the closed end 12 of the casing. Similarly, 
in the embodiment of FIGURE 2, the top end‘22' of the 
valve member 6' terminates in spaced relation to the 
closed end 12’ of the casing A8’; however, preferably the 
cavity has a ?at top as opposed to the curved top shown 
in FIGURE 1. In the embodiment of FIGURE 1, an 
empty ‘cavity existed within this space, but in the em~ ' 
bodiment of FIGURE 2 in body 4t) is shown as disposed 
in such cavity and the, ?at top face facilitates ‘action of’ 
this body as a rescaling medium. The body 46 comprises 
a readily~deforfnable solid having excellent re-sealing 
properties, and preferably ?lls the entire cavity. When 

. the needle 50' is inserted through the valve assembly of 
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6 
can be completely and easily pre-assembled prior to be 
ing positioned in‘an uncured component of the ?nal ar 
ticle. Moreover, the valve assemblies allow for in?a 
tion of the article during curing, either by using an ex 
ternal air pressure injected into the article- through the 
assembly, or by using a gas-releasing pellet and a liquid 
catalyst therefor placed in the uncured article in conven 
tional manner. ‘ 

As suggested above, the materials from which the as 
sembly components of either of the embodiments pre 
sented are formed, preferably have certain related fusable 
softening temperatures and coe?icients of elasticity, and 
as ‘is ‘known to those of ordinary skill in the art, the 
materials of the assembly must be compatible with the 
materials from which the in?ated articles are formed. 
I have found that the best operating results are obtained 
when the materials are selected in accordance with 
Table I. 

Table 1 

Article mater a1 Casing (4 or 4’) material Valve member (6 or 6’) material Gasket (body 40) material‘ 

Rubber __________ __ Natural rubber (7O Shore Natural rubber (40-45 Shore A hardness) _______________________________ __ Uncured natural milled 
A hardness). 

Vinyl or urethane Vinyl or nitrile rubber 
(polyurethane). Soft vinyl (e.g., plasticized vinylchloride) or sulphurless rubber (e.g., 

unvulcanized natural or synthetic rubber) or silicone rubber (c.g., a 

rubber. 

Do. (e.g., butadiene-acrylo 
nitri s . polymeric dimethyl siloxane rubber). 

FIGURE 2, as shown in FIGURE 6, then the readily 
deformable solid is easily displaced. When the needle 
is removed from the assembly, the readily-deformable 
solid material 46 readily re-seals, blocking the valve mem 
her 6’ substantially from any pressure entering through 
the opening which may be left in the closed end 12' of 
the casing. The valve member 6' of course serves as an 
effective seal and has self-sealing properties itself which 
are aidedby the inward compression exerted by the walls 
of the casing 8'. However, the FIGURE 2 embodiment 
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is found particularly desirable in instances where high ‘ ‘ 
in?ation pressures must be maintained, because, as should 
be apparent, the readily-deformable solid material 40 
provides a more positive seal than the air cavity 30 
shown in FIGURE 1. 

in both the embodiment, of FIGURE rand the em? 
bodiment of FIGURE 2 the valve chamber is continuous 
ly conical or frusto-conioal, ‘as is the body of ‘the valve 
member. While the valve member is preferably slightly 
larger than the chamber is in corresponding cross-section, 
the valve member can easily ‘be inserted in the chamber. 
The construction of the invention thus eliminates the 
insertion problems heretofore existent because there is 
no need for passing a large portion of the valve member 
through a substantially smaller opening in the valve casing. 
Moreover, both components are so shaped that they can 
be molded in simple cavity-type molds and easily 
“stripped” therefrom. 

While the readily-deformable solid body 40 is only 
shown in FIGURE 2, it is to be understood that such 
body can be readily incorporated in the cavity of FIG 
URE 1, if desired.‘ It has been found that ‘when the 
in?ation pressures within the article with‘ which the as 
sembly is used are above 3 p.s.i., the provision of body 
40 is particularly advantageous to ensure prolonged in 
?ation pressure maintenance. However, pressures this high 
can be used without the inclusion in the assembly of the 
readily-deformable body without departing from the 
scope and spirit of the invention. 
The method of forming the in?atable article has not’ 

been described in detail hereinabove; however, it will be 
readily apparent to those of ordinary skill in the art 
that the valve assemblies provided by the invention are 
readily adapted to be used and positioned in accordance 
with existing techniques, and that the valve assemblies 
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When the foregoing materials are used for production 
of in?atable rubber articles, then the valve assembly pro~, 
vided can be adhered in place in accordance with con 
ventional practice during the pre-forming operation by a 
rubber cement. When the foregoing materials are used 
for the production of vinyl or urethane articles then a 
vinyl plastisol can be used for proper preliminary ad 
herence in a conventional manner. 
One particular advantage of the suggested materials of 

the assembly for use in the vinyl or urethane articles is 
the fact that these materials result a homogenous fusing 
between. the valve casing and‘the surface of the article 
to which such casing is attached, e.g., as at the point 60 
in FIGURE 1. I < ' 

After reading the foregoing detailed description of the 
preferred and illustrative embodiments of the invention, 
it ‘will be apparent that the objects set forth at the outset ' 
of this speci?cation‘ have been successfully achieved, and 
that various modi?cations may be made to the embodi 
ments explained in detail which do not depart from the 
scope and spirit of the invention. Accordingly, what is 
claimed is: 

1. A valve means for in?atable articles comprising a 
valve casing having an elastomeric tubular body portion 
with a hollow generally frustro-conical chamber therein 
closed at the smaller end, and an integral base-portion 
extending laterally of said body portion, the upper face 
of said base portion contiguous with said body portion 
being tapered outwardly and away from‘ said body por 
tion, said base portion ‘having an aperture, contiguous ‘ 
with‘ the larger end of , said chamber, the lower face of 
said base portion having a recess tapered inwardly to~ 
ward said aperture; and a valve member comprising an 
elastomeric body section adapted to be snugly received 
inside said tubular body portion of said casing, and a 
valve base section extending laterally of said valve body 
section, the upper surface of said valve base section con 
tiguous with said valve body section being tapered out 
wardly and away from said body section, said upper sur 
face of said valve base section mating with said recess 
in said lower face of said casing base portion, said body 
section of said valve member normally having‘ outward di 
mensions slightly greater than the corresponding inner di 
mensions of said chamber, said valve member having’a 
bore therein extending from the lower face thereof to a 
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point within said body section spaced from the end of said 
body section nearest the closed end of said chamber, 
whereby a needle can be substantially freely inserted in 
said recess and then pressed through said valve member 
and the closed end of said casing and thereafter removed 
from said valve means, and whereby when the needle is re 
moved from said valve means, said body portion of said 
casing presses on said valve member body section to close 
the opening therein made by the needle. 

2. 'A valve means as de?ned in claim 1 wherein said 
casing. is formed from a different material than said 
valve member, and wherein the material from which said 
'casing is formed fusably softens at a lower temperature 
than the material from which said valve member is 
formed. 

3. A valve means as de?ned in claim 1 wherein said’ 

10 

valve member body section terminates in spaced relation ' 
to the closed end of said chamber to provide a cavity . ‘ 
between said valve member and said closed end, and 
wherein said valve member body section is split longi 
tudinally in the portion thereof adjacentv said cavity to‘ 

20, 
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provide two normally engaging planar faces between 
which an in?ation needle can pass when pressed through 
said body section; 

4. A valve means for inflatable articles as de?ned in 
'claim 1 wherein said casing and said valve member are 
formed from di?erent materials and the coe?icient of 
elasticity of the material from which said ‘casing is 
formed‘is 'greater than the eoef?cient of elasticity of the 
material from which said inner valve member is formed. 

5. A valve means as de?ned in claim 1 wherein the 
material from‘ which said valve member is formed has 
natural resealing characteristics. ‘ 7 
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