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Patented Mar. 23, 1948 2,438,351 

UNITED STATES PATENT OFFICE 

FEEXBLE COLLAPSIBLE FLUID BLADDER 
Abraham N. Spanel, Princeton, N.J. 

Original application May 7, 1943, Serial No. 
486,031. Divided and this application May 23, 
1945, Serial No. 595,466 

(C. 285-38) Cains. 
1. 

This invention relates to flexible, collapsible 
bladders for containing fluid. The invention is 
particularly adapted for and may be usefully en 
ployed in the making of inflatable articles, such 
as toys, life-Saving equipment, pontoons and the 
like; as well as liquid containers, such as can 
teens and larger receptacles for holding and 
transporting liquids. 
This application is a division of Iny copending 

application Serial No. 486,031, filed May 7, 1943, 
for "Flexible collapsible fluid bladders,' which 
matured into Patent 2,387,539, which in turn is 
a continuation-in-part of my application Serial 
No. 469,268, filed December 16, 1942, for “Flex 
ible collapsible fluid containers and method of 
producing same,' now Patent No. 2,323,629, is 
sued July 6, 1943. 
An object of the invention is to provide in 

proved flexible collapsible bladders for contain 
ing fluid. m 
Another object of the invention is to provide 

such bladders having an attached filling tube and 
Sturdy, dependable and easily operable closure 
means therefor, adapted to be produced economi 
cally. 
The invention consists in the novel features, ar 

rangements and combination of parts embodied 
by Way of example in the devices hereinafter de 
Scribed as illustrating the preferred forms of the 
invention, and the invention will be more par- 80 
ticularly pointed out in the appended claims. 

Further objects, features and advantages of 
the invention will more clearly appear from the 
detailed description given below taken in con 
nection with the accompanying drawings which 35 
form a part of the specification. 

Fig. 1 is a view in elevation, with certain parts 
in section, illustrating an embodiment of the in 
vention and showing means for closing the fill 
ing tube; 

Fig. 2 is a segmented sectional view illustrating 
a variation of a certain detail of the embodiment 
shown in Fig. 1 

Fig. 3 is a partial plan view of the embodi 
ment shown in Fig. 1; 

Fig. 4 is a view similar to Fig. but showing 
the tube in closed position; 

Fig. 5 is a cross-sectional view taken at the 
line 5-5 of Fig. 4; 

Fig. 6 is a sectional view showing a modified 
embodiment of the invention comprising a fill 
ing tube especially adapted for gaseous fluids, 
such as inflatable articles; and Fig. 7 is a view similar to Fig. 6 and illustrates 55. 
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2 
an embodiment in general similar to that of Fig. 
6 but comprising a variation therefrom. 
In my Patent No. 2,323,629, granted July 6, 

1943, I have disclosed a bladder having a side. 
Wall of flexible sheet thermoplastic synthetic res. 
inous material, such as vinyl resins, of which 
"Vinylite' is an example; and other suitable ther 
moplastic resinous materials, such as vinyl bu 
tyrol, ethyl cellulose glycolate, “Saran,' and the 
like thermoplastic materials, may be similarly 
employed. 

El Certain embodiments of said bladder, said 
hermoplastic side Wall is provided with an outer 
fabric lamination entirely surrounding it and in 
tegrally secured thereto at certain limited areas, 
including an annular Zone around a filling open 
ing. The present invention contemplates blad 
ders of both the mere thermoplastic wall and 
the thermoplastic wall with an integrally secured 
fabric Outer lamination. The formation of such 
bladder Walls not being specifically claimed here 
in, they Will only be designated in general. 

Referring more particularly to Fig. 1: a filling 
tube (Fig. 5) comprises an upper tubular por 
tion 2 and a lower flange portion 3. In this 
embodiment, the filling tube is made of rub 
ber and the bladder wall 5 is made of thermo 
plastic material as referred to above. The 
upper and lower portions of the flange 3 are 
coated with a suitable adhesive, preferably in the 
form. Of Synthetic rubber cement, such as 
"Hyear' containing a solvent compatible with 
both the rubber flange 3 and the thermoplastic 
Wall 5, Such as methyl ethyl ketone. A skirt, 
Such as an annular disk 4 (Fig. 1) made of 
thermoplastic sheet material, such as the mate 
rial of which the bladder side wall 5 is made, is 
preferably positioned over the tubular neck 2 
With its lower face cemented to the upper face of 
flange 3, and a skirt, such as an annular disk 6, 
made of relatively stronger fibrous material such 
as fabric, is similarly cemented to the lower face 
of flange 3 with its central opening in register 
with the opening in the filling tube . The skirt 
6 extends beyond the flange 3 so as to provide an 
extending marginal edge, the upper surface of 
which is coated with thermo-active material, 
such as liquid Winylite. After the skirts 4 and 6 
have been thus, attached to the flange 3, the tubu 

0 lar portion 2 is passed outwardly through a hole 
in the side Wall 5 to bring the upper face of skirt 
4 and the upper marginal face of skirt 6 into en 
gagement. With the inner face of the side wall 5. 
With the parts thus disposed, heat and pressure 
are applied to the upper surface of the sheet 5. 



3 
throughout the extent of the annular area, de 
fined by the external diameter of the tube 2 and 
the external diameter of the skirt 6, and to the 
inner surface of the skirt 6 throughout its area: 
to thereby cause the sheet 5 to be fused to the 
upper face of skirt 4 and to the thermo-active 
Surface of the marginal upper Surface of skirt 
6, thereby providing two independent seals be 
tween the sheet and filling tube. In the alterna 
tive, the disk of thermoplastic material 4 may be 
omitted and the corresponding skirt portion of 
the thermoplastic wall 5 may be cemented to the 
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top of flange 3. The temperature Which I have 
successfully employed with the “Vinylite' mate 
rial in effecting fusion is 240°-260 F. for a pe 
riod of 35-40 seconds at a pressure sufficient to 
seal the parts together, which pressure for 
“Vinylite' may be of the general order of 1200 
1800 pounds per Square inch. In order to facili 
tate the fusion of the contiguous thermo-active 
faces, at perhaps lower than normal tempera 
tures and/or pressures, it is beneficial to apply 
to the aforesaid faces to be fused a spray or 
thin coating of solvent, such as tricresyl phos 
phate, or dioctylphthalate, or a mixture of cyclo 
hexanone and methyl ethyl ketone, or cyclohex 
anone methyl ethyl ketone. - 
Such fusion integrally unites the outer mar 

ginal edge of the disk 6 to the thermoplastic Wall 
5 to thereby provide a skirt portion integral with 
said Wall 5 and having tWO plies Or layers sur 
rounding the opening through which the tubular 
portion or neck extends. The fusion of these 
surfaces must be sufficient to provide at the fusion 
areas not only a fluid seal but a substantially uni 
fied structure. The skirt portion 3, which is inte 
gral with the tube 2, is disposed between these 
two. plies and is intimately secured thereto as by 
fusion of the thermoplastic contiguous surfaces, 
thus providing two independent seals, in series, 
between the unified body and the filling tube. 
In Fig. 2, I have shown a somewhat modified 

means of attaching the filling tube flange to the 
sheet material. The flange is designated as 3', 
and instead of having its upper and lower sur 
faces coated with synthetic rubber cement, the 
entire flange is dipped in liquid Winylite so as to 
provide an enveloping layer which surrounds 
the lower portion of the tubular portion 2' and 
completely encloses the flange 3', except for the 
lower opening therethrough. In this embodi 
ment, the entire upper face of the fibrous disk 6 
is coated with a thermoplastic material, which 
under pressure and heat fuses to the coating . 
and to the inner face of the sheet 5 overlying the 
marginal edge of disk 6'. In this embodiment 
likewise, the thermoplastic disk 4' may be em 
ployed, or, in the alternative, the sheet 5' may be 
directly fused to the coating 7. 

I have provided the following means for clos 
ing the filling tube Which provides a sturdy de 
pendable structure which may be readily manu 
factured and attached to the filling tube with 
facility So as to always be available for quickly 
Opening or closing the tube, . . 

Referring to Figs. 1 and 3: a fibrous strap 8 
made of suitable material such as heavy fabric 
strip, is passed around the tubular portion 2 and 
folded back upon itself and secured in place such 
as by a rivet 9 which preferably is formed as a 
part of one fastening element f8 (Fig. 3). The 
opposite or free end of the strap is provided with 
a cooperating fastening means if which is prefer 
ably secured thereto by a rivet portion 12 pass 
ing through a folded portion of the strap which 
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portion f. 

projects beyond the fastening portion f to pro 
vide an engageable tab 3. When it is desired to 
close the filling tube, the tubular portion is col 
lapsed and sealed by being bent over upon itself 
so as to provide tWO substantially parallel legs. 
The strap 8 is wrapped around the two legs and 
the fastening means 0- are pressed into en 
gagement (Fig. 5) which securely holds the tube 
in closed position completely sealing the same. 

Referring more particularly to Fig. 6: a ther 
moplastic flexible nipple 4 is provided, having a 
lower flange divided into an upper skirt portion 
f5 and a lower skirt portion 6, providing there 
between an annular recess, and a tubular neck 

The thermoplastic bladder side Wall 
is designated 8 in this embodiment and is pro 
Wided With an Opening, the annular marginal 
edge of which is inserted in the recess provided 
between the skirts 5-f6. The respectively op 
posite faces of said thermoplastic side wall are 
then fused to the respectively corresponding con 
tiguous surfaces. of said thermoplastic skirts in 
the manner above pointed out. It will thus be 
seen that the skirt 5 is fused to the side wall 8. 
to provide a first annular seal surrounding the 
tubular portion f7 and the lower skirt 6 is fused 
to the side wall 8 to provide a second annular 
seal surrounding said tubular portion. The inner 
end of a flexible tubular filling spout 9, prefer 
ably made of rubber, is inserted within the tubu 
lar neck portion f7 and is secured in fluid sealed 
relationship therewith, as by means of a suit 
able adhesive, preferably in the form of synthetic 
rubber cement, such as "Hycar' containing a sol 
vent compatible with both materials of the tubes 
2 and 22, such as methyl ethyl ketone. This fill 
ing means is especially adapted for inflatable 
bladders or the like articles, and the rubber tube 
is desirable on the outlet end to provide for hard 
usage; while the thermoplastic nipple on the in 
ner end facilitates fusion with the thermoplastic 
side wall of the bladder. . . . . . 

Referring more particularly to Fig. 7: a flexible 
nipple designated in general as 20 provides an 
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upwardly extending tubular neck 2 provided at 
its inner end with an outwardly extending flange 
or skirt portion 22. In the present embodiment, 
the nipple 20 is of molded thermoplastic ma 
terial, preferably of the same character as that 
of which the bladder side wall 23 is formed. The 
skirt 22 is disposed on the interior of the bladder 
side wall 23 with its upper face contiguous the 
inner side of the wall 23, and the neck 2 extends 
outwardly through a hole provided in the wall 23. 
A skirt, such as an annular disk 24 of sheet ther 
moplastic material, is disposed beneath the flange. 
22 with its upper face lying adjacent the lower 
face of said flange. A disk 24 is provided with the 
central opening in register with the opening of 

60 the tube 2 and the external diameter of the disk 
24 is larger than the external diameter of the 
flange 22 so as to extend outwardly therebeyond; - 
the outwardly extending marginal edgelying-con 
tiguous the inner surface of the wall 23. With 
the parts thus disposed heat and pressure are : 
applied in the manner previously described to 
thereby unite the parts and provide two inde 
pendent seals between the wall 23 and the filling 
tube. The inner end of the flexible tubular spout 
25, preferably made of rubber, is inserted within 
the tubular neck portion. 2 and is secured in 
fluid sealed relationship therewith in the manner. 
previously described relative to Fig.6. . . . . . 

It will be understood from the foregoing that, 
as to each of the embodiments, I have provided 
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a structure in which the filling nipple has a flexi 
ble skirt connected to the bladder side wall proper 
in such a manner that two independent seals are 
interposed in series between the side wall and 
filling tube or nipple. Accordingly, any fluid path 
between the bladder wall and nipple flange in 
cludes at least two independent Seals. In addi 
tion, this structure furnishes a means of distrib 
uting the strain between the thin thermoplastic 
side Wall and tube by the use of the two seal 
areas which are fused in intimate union with the 
flexible flange. 

Having thus described my invention with par 
ticularity With reference to the preferred form of 
the same and in connection with the preferred 
method of producing the same, and having re 
ferred to certain modifications, it will be obvious 
to those skilled in the art, after understanding 
my invention, that other changes and modifica 
tions may be made therein without departing 
from the spirit and scope of my invention, and I 
aim in the appended claims to cover such changes 
and modifications as are within the scope of the 
in Vention, 
What I claim is: 
1. In a bladder, the combination of a hollow 

body having a flexible thermoplastic resinous side 
Wall provided With a filling opening and a sur 
rounding integral annular skirt portion, a flexible 
filling nipple providing a flexible tubular portion 
and an integral flexible annular skirt portion, one 
of said skirt portions comprising two plies and 
the other skirt portion comprising one ply inter 
posed between said two plies, respectively contig 
uous cf said skirt portions being intimately se 
cured in sealing relationship to thereby provide 
two separate annular seals between said two in 
tegral skirt portions, whereby two independent 
Seals are interposed in series between and form 
the juncture of the said side wall and flexible 
flange of said filling nipple. 

2. In a bladder, the combination of a hollow 
body having a flexible thermoplastic resinous side 
Wall, a flexible thermoplastic resinous filling nip 
ple having a flexible tubular portion and an in 
tegral flexible skirt providing a first annular 
surface area, fused to a corresponding annular 
area of said side wall to provide a first seal, and 
a second flexible skirt integral with said tubular 
portion and providing a second annular surface 
area of thermoactive material Surrounding said 
tubular portion and fused to a corresponding an 
nular area of said side Wall to provide a second 
seal, whereby two independent seals are inter 
posed in Series between and form the juncture of 
the said side Wall and flexible flange of said fill 
ing nipple. 

3. In a bladder construction, the combination 
of a body having a side wall of flexible thermo 
plastic resinous material, a filling tube of flex 
ible material having a tubular portion extending 
through Said side Wall and an integral flange 
portion. On its inner end disposed within said 
body and secured in Sealed relationship to the 
inner Surface of Said Wall through which said 
tubular portion extends, to thereby provide a 
first annular seal surrounding said tubular por 
tion, and a skirt secured in sealed relationship 
to the under face of Said flange portion having 
an opening in register with the interior of Said 
tube and a periphery disposed beyond said flange 
to provide an extended marginal edge, the up 
per face of said marginal edge being a thermo 
active substance fused to the inner Surface of said 
envelope and providing a second annular Seal 

6. V 
surrounding said flange portion, whereby two sep 
arate seals are interposed in any path between 
said bladder wall and nipple. 

4. In a bladder construction, the combination 
of a body having a sidewall of flexible thermo 
plastic resinous material, a filling tube of flex 
ible material having a tubular portion and an 
integral flange portion on its inner end disposed 
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Within said body, a layer of thermoplastic ma 
terial surrounding said tubular portion Secured 
to the upper face of said flange portion and fused 
to the inner surface of said body through which 
said tubular portion extends to thereby provide 
a first annular seal Surrounding said tubular 
portion, and a fabric skirt secured to the under 
face of said flange portion having an opening in 
register With the interior of Said tube and a pe 
riphery disposed beyond said flange to provide 
an extended marginal edge, the upper face of 
said marginal edge being provided with a thermo 
active Substance fused to the inner surface of 
said body and providing a second annular Seal 
surrounding said flange portion, whereby two sep 
arate seals are interposed in any path between 
said bladder wall and nipple. 

5. In a bladder construction, the combination 
of a body having a side wall of flexible thermo 
plastic resinous material, a filling tube of flexible 
material having a tubualr portion and an in 
tegral flange portion. On its inner end disposed 
Within said body, a skirt of thermoplastic ma 
terial Surrounding said tubular portion and se 
Cured to the upper face of said flange portion 
and fused to the inner surface of said wall 
through Which said tubular portion extends, to 
thereby provide a first annular seal surrounding 
Said tubular portion, a skirt secured to the un 
der face of said flange portion having an opening 
in register With the interior of said tube and a 
periphery disposed beyond said flange to pro 
Wide an extended marginal edge, the upper face 
of said marginal edge being secured to the inner 
Surface of Said envelope and providing a second 
independent annular seal surrounding said 
flange portion in Series with said first seal rela 
tive to the juncture between said bladder side 
Wall and Said filling tube, and a closure means 
for Said tube comprising a strap provided with 
a closed loop surrounding said tube, one of a 
pair of COOperating fastening members secured 
to Said strap adjacent said loop, the other of said 
pair of fastening members secured to the oppo 
Site end of said strap, the distance between said 
COOperating fasteners being such that when said 
tube is bent over upon itself and said strap en 
circles the folds of said tube said fasteners will 
come into registering engagement one with the 
other and hold said tube closed. 

6. In a bladder, the combination of a hollow 
body having a fiexible thermoplastic resinous 
side Wall, a flexible thermoplastic resinous filling 
nipple having a tubular portion and an integral 
flexible skirt providing a first annular surface 
area, fused to a corresponding annular area of 
said side wall to provide a first seal, a second 
flexible skirt integral With said tubular portion 
and providing a second annular surface area of 
thermo-active material surrounding said tubu 
lar portion and fused to a corresponding annu 
lar area of said side Wall to provide a second 
seal to thereby provide two independent seals 
interposed in series between and forming the 
juncture of said bladder side Wall and nipple, 
and a tubular flexible rubber mouthpiece adhe 
sively secured in fluid sealing relationship within 
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said thermoplastic tubular nipple portion and ex 
tending outwardly therefrom. . . . . . . - 

7. In a bladder, the combination of a hollow 
body having a thermoplastic resinous side wall, 
a flexible thermoplastic resinous filling nipple 
having a tubular portion and an integral flexible 
flange surrounding said tubular portion, said 
flange being divided into upper and lower skirt 
portions providing therebetween an annular re 
cess surrouning said tubular portion, said side 
Wall being provided with an opening through 
Which said tubular portion extends and the por 
tion of said wall surrounding said opening being 
disposed within said annular recess and having 
its opposite faces fused to respectively contigu 
ous faces of said skirt portion to thereby provide 
two independent Seals interposed in series be 

0 

5 

8 
tween and forming the juncture of said bladder 
side wall and nipple, and a tubular flexible rub 
ber mouthpiece adhesively secured in fluid seal 
ing relationship Within said thermoplastic tubul 
lar nipple portion and extending outWardly 
therefrom. 
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