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This invention relates to tubes for paste-like material, 
and in particular to an improved valve assembly in con 
bination with a collapsible tube for dispensing pastes, 
creams, and the like. 

This application is a continuation in part of my appli 
cation Serial No. 89,752, filed February 16, 1961, now 
abandoned, for Valve for Paste Tube of Thermoplastic 
Material. 

Squeezable tubes for dispensing paste-like materials, 
such as tooth paste, shaving cream, lotions, cosmetics, 
therapeutic remedies, and the like are presently being 
manufactured out of various flexible thermoplastic mate 
rials, such as polyethylene and the like. Normally, when 
such tube has the contents squeezed out through the open 
mouth of the neck thereof, a vacuum is created within 
the tube. Air then enters the neck of the tube, at which 
point the tube reforms to its original shape. When the 
tube is used again, the air which has entered must be 
expelled, either initially or incident to dispensing the paste 
like material, and this results in an uneven, unsatisfac 
tory flow. Furthermore, because the tube has returned to 
its original shape, the amount of the material remaining 
in that tube is not readily determinable. In addition, the . 
air that has entered the tube may tend to affect the paste 

It is an object of the present invention to provide a 
valve arrangement for a squeezable dispensing tube which 
is arranged to open in response to squeezing of the tube - 
to allow the contents of the tube to be dispensed, but which 
prevents air from entering the tube even when the tube 
is laid on its side or overturned. After dispensing mate 
rial, the tube will remain in the collapsed position to 
which it has been squeezed; and the subsequent squeezing 
of the tube will dispense only the contents thereof, with 
out being admixed with air. This is advantageous inas 
much as the flow of the paste-like material is smooth 
and continuous upon compressing of the tube; and the 
remaining content of the tube is easily discernible because 
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the tube will remain in a collapsed state, thereby provid 
ing tell-tale evidence of the material remaining in the tube. 
In addition, the contents of the tube can be dispensed, 
without the need for a milking operation to get rid of 
the entrapped air in the tube. Further, the contents can 
be selectively dispensed in virtually any attitude or posi 
tion of the tube. Still further, the advertising copy on 
the tube will remain clearly exposed. - X 

In carrying out the invention in accordance with an 
illustrative embodiment thereof, a valve assembly is se 
cured in the neck or integrally formed with the neck of 
a thermoplastic squeezable resilient container, such as a 
tube formed of polyethylene or other. Suitable synthetic 
plastic material. The valve assembly includes a hollow 
body having an open end forming a mouth and a valve 
seat at the other end. The hollow body is interlockingly 
secured in the neck of the tube by means of a tongue and 
groove arrangement and the valve assembly further in 
cludes a spherical valve. member which rests on the valve 
seat to prevent air from entering the tube while the ma 
terial being squeezed from the tube pushes the spherical 
valve member off of the valve seat and against a stop in 
said hollow body which limits the position of the spherical 
valve member while permitting passage of the paste mate 
rial through the hollow body and out of the mouth. 
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ployed for yieldingly urging a spherical valve against its 
valve seat. In another embodiment of the invention, there 
may be provided a cap having a plunger engageable with 
the spherical valve member for maintaining the spherical 
valve member in position. 

In accordance with a further embodiment of the inven 
tion, a valve member formed of polyethylene having a 
plurality of legs appended thereto may be employed, with 
the legs normally urging the valve member against the 
valve seat. 
A further object of the present invention resides in the 

provision of a novel valve assembly for use in combina 
tion with a squeezable resilient container which is simple 
in construction and which may be secured or fused to the 
container or integrally formed therewith. 
Another object of the invention is to provide a device 

for dispensing material such as paste-like materials, jellies, 
lotions, or the like which will reduce the possibility of 
contamination with air of the contents of the device. 
An additional object of the invention is to provide a 

valve assembly for use in combination with a thermo 
plastic Squeezable container of varying sizes and shapes, 
and which is simple in construction, inexpensive to manu 
facture, and efficient in use. 

Still another object of the invention is to provide means 
for urging a valve member against its valve seat for main 
taining a tight Seal against entry of air into a squeezable 
tube. 

These, together with the various ancillary objects and 
features of the invention which will become apparent as 
the following description proceeds, are attained by this 
valve assembly for use in combination with a squeezable 
tube, preferred embodiments of which has been illustrated 
in the accompanying drawings, by way of example only, 
wherein: 

FIG. 1 is a partial exploded sectional detail view of a 
thermoplastic Squeezable tube, constructed in accordance 
with the concepts of the present invention, illustrating in 
Solid lines an embodiment of the valve assembly in a posi 
tion prior to Squeezing the tube, and showing in phantom 
lines the position of a spherical valve member and the tube 
after the tube has been squeezed; 
FIG. 2 is a sectional detail view of the thermoplastic 

Squeezable tube after the portion of the contents of the 

released; i. 
rtube has been dispensed and after the tube has been 

3. FiG. 3 is an enlarged sectional detail view taken along 
the plane of line 3-3 in FIG. 2 illustrating in particular 
the construction of the embodiment of the valve assembly; 
FIG.4 is a sectional detail view of a modified embodi 

ment employing a Spring for urging a spherical valve mem 

FIG.5 is a sectional detail view of another embodiment 
of the invention employing a cap having a plunger for 
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... In one form of the invention, a spring may be em 

engaging a spherical valve member; 
FIG. 6 is a sectional view of the cap employed in the 

embodiment of FIG.5; 
FIG. 7 is a partial sectional detail view of a further 

embodiment of valve member and valve seat; and 
FIG. 8 is an elevational view of an embodiment of valve 

member adapted for use with the valve seat of FIG. 7. 
With continuing reference to the accompanying draw 

ings wherein like reference numerals designate similar 
parts throughout the various views, reference numeral 
10 generally designates the thermoplastic squeezable tube 
incorporating the present invention. The tube 10 in 
cludes a container portion 12 formed of any suitable 
material, such as polyethylene and the like, and may be 
transparent, translucent or opaque and colored if de 
sired. The tube 10 includes a neck 14, which is prefer. 
ably externally threaded as at 16 so that a cap 18 which 
is internally threaded, as at 20, may be detachably se 
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cured thereon. The upper edge of the neck is provided 
with a peripheral groove 22. ? 
The material from which the tube E0 is constructed 

is of a resilient nature so that the tube when squeezed 
Will normally tend to return to its original shape. How 
ever, if some of the contents of the tube are squeezed out 
of the tube, and air is prevented from returning into the 
tube, a vacuum is then present in the tube which will 
retain the tube in its deformed state. This is desirable 
because it allows the user to readily ascertain upon 
visual inspection the amount of contents of the tube re 
maining therein. 

In order to prevent air from returning into the con 
tainer portion 12 of the tube 0, there is provided a valve 
assembly 26 which includes a body 28 which may be 
molded or otherwise shaped out of any suitable material, 
it being found that polyethylene and other thermoplastic 
materials are effective and desirable for such purpose. If 
polyethylene is employed, the body 28 may be con 
Veniently fused to the neck E4, which is also constructed 
of polyethylene. It is further within the concept of this 
invention to integrally form the body 28 with the neck 14. 
The body 28 includes a portion 30 of relatively wide 

diameter and of cylindrical configuration, the walls of 
which are relatively thin. 
The upper edge of the cylindrical portion 30 is out 

Wardly turned or swaged at 32 to fit in the inner peripheral 
groove 22. The neck 4 has a groove 34 therein for 
reception of a tongue 36 integral with the portion 30. The 
tongue 36 and groove 34 serve to provide an interlock 
ing connection between the body 28 and the neck 4. 
Of course, a suitable adhesive material can be disposed 
between the body 28 and the neck 24 for bonding the 
body 28 in place, and alternatively a solvent for co 
hesive fusing of the material of the neck 24 with ma 
terial of the body 28 may be employed. In addition, 
it is possible to heat seal the neck 14 and the body 28 
together. 
The body 28 : further includes - a relatively narrow por 

tion 38 having comparatively thick walls 40 and having 
a rectangular bore 48. The narrow portion 38 is inter 
connected with the wide portion 30 by means of a taper 
ing turncated conical portion 42. The lower end of the 
narrow portion 38 is provided with a valve seat 44 and 
a spherical valve member 46 is adapted to be supported 
on the valve seat 44 for preventing flow of air into the 
container portion 12 while permitting flow of paste-like 
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After the desired amount of naterial has been dis 
pensed, the container E2 is released. The atmospheric 
pressure of the outside air, as indicated by the arrows 
69, will immediately force the spherical valve member 
46 against the valve seat: 44 preventing flow of air into 
the container portion 2. The deformation 12a will 
remain due to the fact that the vacuum in the container 
portion 2 has not been eliminated. Of course, the 
deformation 2a provides a visual indication of the 
amount of material which has been expelled from the 
container A2 and thus the amount of material remaining 
therein. 
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Referring now to the embodiment of the invention 
shown in FIG. 4, there is provided a spring arrangement 
for holding the ball valve on its valve seat. More par 
ticularly, the sequeezable tube E0 includes a container 
portion is 2 formed of any suitable material, such as 
polyethylene and the like, and may be transparent, trans 
lucent or opaque while being colored as desired. The 
tube 110 includes a neck 24 which is preferably ex 
ternally threaded, as at 16, so that a cap (not shown) 
which is internally threaded may be detachably secured 
thereon. The upper edge of the neck is provided with 
a peripheral groove. 22. 
The material from which the tube 110 is constructed 

is of a resilient nature so that the tube 10 when squeezed 
will normally tend to return to its original shape. How 
ever, if some of the contents of the tube 10 are squeezed 
out of the tube, and air is prevented from returning into 
the tube, a vacuum is then present in the tube 10 
which will retain the tube. 10 in its deformed state. 
This is desirable because it allows the user to readily 
ascertain upon visual inspection the amount of contents 
of the tube 110 remaining therein. 

In order to prevent, air from returning into the con 
tainer portion 12 of the tube, there is provided a valve 
assembly. 26 which includes a body 128 which may be 
molded or otherwise shaped out of any suitable material, 
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material into " the rectangular bore - 48 of the narrow por- . 
tion 38. The narrow portion 38 is further provided with 
a pair of integral ribs 50 and 52 which partially close 
the narrow portion 38 and prevent the spherical valve 
member 46 from passing therebeyond. However, be 
cause of the square cross-sectional configuration of the 
bore 48, when the tube 12 is squeezed paste-like material 
passes about and around the spherical valve member 46 
and passes the ribs 50 and 52 so as to flow out of the 
mouth 54 of the container. The spherical valve member 
46 is preferably formed of a relatively heavy material 
such as a corrosion resistant metal. However, because 
of the suction effect which will cause the spherical valve 
member 46 to be forced against the valve seat 44, the 
spherical valve member 46 can also be formed of a 
thermoplastic material and the like. : 

It is noted that the narrow portion 38 extends into 
into the container portion of the tube 2, thereby as 
Suring that the paste material can be easily fed into the 
portion past the spherical valve member 46. 

In operation, after the cap 8 has been removed, any 
part of the container 12 can be squeezed and the spherical 
valve member 36 will be forced upwardly to the posi 
tion as shown in phantom lines at 46a. The container 12 
is depressed and deformed as shown at E.2a. Material is 
forced through the space between the spherical valve 
member 46 and the end wall surfaces of the portion 38 
and through the mouth 54. " • 

50 

55 

60 

65 

O 

it being found that polyethylene and other thermoplastic 
materials are effective, and desirable for such purpose. 
if polyethylene is employed, the body 128 may be con 
veniently fused to the neck 14 also constructed of 
polyethylene. The body 128 can be integrally formed 
With the neck 14. . 
The body 128 includes a portion 130 of relatively wide 

diameter and of cylindrical configuration, the walls of 
which are relatively thin. 
The upper edge of the cylindrical portion 30 is out 

Wardly turned or swaged at 32 to fit in the ininer periph 
eral groove 22. The upper edge is provided also with 
an inner peripheral flange 133. The neck 14 has a 
groove 134 therein for reception of tongue 36 integral 
With the portion E30. The tongue 136 and groove 34 
serve to provide an interlocking connection between the 
body 128 and the neck 124. Of course, a suitable ad 
hesive material can be disposed between the body 28 and 
the neck 114 for bonding the body 28 in place, and alter 
natively a solvent for cohesive fusing of the material of 
the neck 14 with material of the body 28 may be em 
ployed. In addition, it is possible to heat seal the neck 
É14 and the body 23 together. 
The body 128 further includes a relatively narrow por 

tion 138 having comparatively thick walls 40 and having 
a rectangular bore 148. The narrow portion 138 is inter 
connected with the wide portion 130 by means of a taper 
ing truncated conical portion 242. The lower end of the 
narrow portion. 38 is provided with a valve seat 44. A 
Spherical valve member 146 is adapted to be supported 
on the valve seat 144 for preventing flow of air into the 
container portion 12 while permitting flow of paste-like 
material into the rectangular bore 148 of the narrow por 
tion 138. A conical helical coil spring 50 engages the 
spherical valve member 46 and the flange 133 yieldingly 
urging the spherical valve member 145 against its seat 

75 144. When tube ie is Squeezed, paste-like material 
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passes about the spherical valve member 146 after raising 
the spherical valve member 146 off of its seat 144 and 
passes out of the mouth of the container. The action of 
spring 150 in addition to the suction effect will cause the 
spherical valve member 146 to be forced against the valve 
Seat 144. . . ." 

It is noted that the narrow portion 138 extends into the 
container portion of the tube 112, thereby assuring that 
the paste material can be easily fed into the portion past 
the spherical valve member 146. 

In operation, after the cap has been removed, any part 
of the container 112 can be squeezed and the spherical 
valve member 146 will be forced upwardly against the ac 
tion of spring 150. The container 112 is depressed and 
deformed as shown at 112a. Material is forced through 
the space between the spherical valve member 146 and the 
end wall surfaces of the portion 138 and through the 
mouth of the container. . 

After the desired amount of material has been dis 
pensed, the container 112 is released. The atmospheric 
pressure of the outside air as well as spring 150 will im 
mediately force the spherical valve member 146 against 
the valve seat 144, preventing flow of air into the con 
tainer portion 112. The deformation 112a will remain 
due to the fact that the vacuum in the container portion 
412 has not been eliminated. Of course, the deformation 
112a provides a visual indication of the amount of mate 
rial which has been expelled from the container 112 and 
thus the amount of material remaining therein. 

In lieu of the cap 10, a cap 218 may be employed as 
shown in FIGS. 5 and 6. The cap 218 has cylindrical side 
walls 220 provided with internal threads 222 adapted to 
mesh with the threads 16 of the neck 14 of the con 
tainer 12. Integral with the side walls 220 is a top wall 
224 from which there integrally depends a plunger 226 
adapted to extend down into engagement with the ball 
valve 46. 

In operation, when cap 218 is screwed in place, the 
plunger 226 engages the ball valve 46, urging the ball 
valve against valve seat 44, overcoming collections of 
past material, etc. that may have coated the valve seat 44. 
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After the desired amount of material has been dis 

pensed, the tube is released. The compression on the legs 
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360, 362, 364 as well as the atmospheric pressure willim 
mediately force the valve member 346 against the valve 
seat 344, preventing flow of air into the tube. The de 
formation will remain due to the fact that the vacuum in 
the tube has not been eliminated. Of course, the defor 
mation provides a visual indication of the amount of ma 
terial which has been expelled from the tube and thus the 
amount of material remaining therein. 

In FIG. 8 there can be seen a modified arrangement of 
hollow conical valve member 446 and ring 466 which em 
ploys slanting legs 458, 460, 462 and 464 which extend at 
a slight angle to the valve member 446 and ring 466. 
Hence, when legs 458, 460, 462 and 464 are compressed, 
they will flex inwardly and in a generally spiral manner. 
The valve member 446 and ring 466 together with the 
slanting legs 458, 460, 462 and 464 may be employed with 
the body 338 of FIG.7 as previously described. . . . . 
A latitude of modification, change and substitution 

is intended in the foregoing disclosure and in some in 
stances some features of the invention will be employed 
without a corresponding use of other features. Ac 
cordingly, it is appropriate that the appended claims be 
construed broadly and in a manner consistent with the 
spirit and scope of the invention herein. 
What we claim is: 
1. The combination with a squeezable container 

adapted to contain a material to be dispensed and hav 
ing a neck through which said material is adapted to be 
dispensed upon deforming of said container, said con 
tainer being fabricated of a resilient material which is 
deformed upon the application of a squeezing pressure 
and which tends to return to its initial shape upon release 
of said squeezing pressure thereby creating a partial 
vacuum in said container which tends to draw air through 
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In the embodiment of the invention shown in FIGS. 7 
and 8, a body 328 is secured to or integrally formed with 
the neck of a squeezable tube similar to the tubes 10 and 
110. The body 328 includes a relatively wide portion 
330, the cylindrical walls of which are relatively thin. 
The body 328 further includes a relatively narrow por 

tion 338 having comparatively thick walls 340, defining a 
bore 348. The narrow portion 338 is interconnected with 
the wide portion 330 by means of a tapering truncated 
conical portion 342. - 
The lower end of the narrow portion 338 is provided 

with a valve seat 344 and the narrow portion 338 is fur 
ther provided with ribs 350 and 352. These ribs may 
extend completely around the inner periphery of the nar 
row portion 338. - 

Engageable with the valve seat 344 is a valve member 
346. The valve member 346 is in the form of a hollow 
cone and is preferably moulded out of a suitable synthetic 
plastic material such as polyethylene. Integrally formed 
with the valve member are a plurality of resilient legs 
360, 362,364, etc. and integral with the ends of the legs 
360, 362, 364, etc. remote from the valve member 346 
is a ring 366 which engages the ribs 350 and 352. 
As can be seen in FEG. 7, the legs 360,362, 364, etc. 

are continuously under compression and push the valve 
member 346 against the valve seat 344 to a closed posi 
tion. The legs 360, 362,364 etc. flex inwardly. 

In operation, any part of the tube can be squeezed and 
the conical valve member 346 will be forced upwardly by 
pressure of the paste material in the tube, further com 
pressing the legs 360, 362,364, etc., depressing and de 
forning the tube. Material is forced through the space 
between the conical valve member 346 and the valve seat 
344 and through the ring 366 and then through the mouth 
of the tube, ... 
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said neck and into said container, of a one-way valve 
in said neck arranged to permit dispensation of said 
material through said neck in response to the application 
of said squeezing pressure and to preclude the drawing 
of air into said container upon releasing of said squeez 
ing pressure, said one-way valve including a hollow 
valve body disposed in the neck of said container and 
having a rectangular through bore for the dispensation 
of said material and being formed with a valve seat at 
one end of said through bore and an annular flange at 
the other end thereof, a valve ball disposed within said 
through bore and normally engaging said valve seat for 
closing said through bore to preclude dispensation of said 
material therethrough, and a spring disposed within said 
through bore seated at one end against the said annular 
flange and its other end against the said valve ball to 

... limit the movement of said valve ball from the valve 
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: seat while permitting the dispensation of material through 
the opening of said annular flange, said valve ball moving 
out of engagement with said valve seat in response to 
the application of said Squeezing pressure to said con 
tainer and the partial vacuum created within said con 
tainer incident to its deformation being effective to cause 
Said valve ball to return into engagement with said valve 
Seat upon release of said squeezing pressure, the return 
of said valve ball into engagement with said valve seat 
precluding the drawing of air into said container and 
maintaining said container in a deformed state. 

2. The combination with a squeezable container 
adapted to contain a material to be dispensed and having 
a neck through which said material is adapted to be dis 
pensed upon deforming of said container, said container 
being fabricated of a resilient material which is deformed 
upon the application of a squeezing pressure and which 
tends to return to its initial shape upon release of said 
Squeezing pressure thereby creating a partial vacuum 
in said container which tends to draw air through said 
neck and into said container, of a one-way valve in said, 
neck arranged to permit dispensation of said material 



through said neck in response to the application of said 
squeezing pressure and to preclude the drawing of air 
into said container upon releasing of said squeezing 
pressure, said one-way valve including a hollow valve 
body disposed in the neck of said container having a 
rectangular through bore for the dispensation of said 
material and being formed with a valve seat at one end 
of said through bore and an annular flange at the other 
end thereof, a valve ball disposed within said through 
bore and normally engaging said valve seat for closing 
said through bore to preclude dispensation of said mate 
rial therethrough and a generally conical spring disposed 
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within said through bore seated at the base thereof 
against the said annular flange and at the apex thereof 
against the said valve ball to limit the movement of said 
valve ball from the valve seat while permitting the dis 
pensation of material through the opening of the annular 
flange, said valve, ball moving out of engagement with 
said valve seat in response to the application of said 
squeezing pressure to said container and the partial 20 
vacuum created within said container incident to its de 

5 

formation being effective to cause said valve ball to re 
turn into engagement with said valve seat upon release 
of said squeezing pressure, the return of said valve ball 
into engagement with said valve seat precluding the 
drawing of air into said container and maintaining said 
container in a deformed state. 
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