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This invention relates to dispenser closure devices, and 
more particularly to a self-closing cap assembly for a col 
lapsible tube of the type containing paste-like material. 
A main object of the invention is to provide a novel and 

inproved self-closing cap and spout assembly for a col 
lapsible tube, the assembly involving very simple con 
ponents, being neat in appearance, and involving no de 
tachable parts. 
A further object of the inventoin is to provide an im 

proved self-closing cap and spout assembly for a collaps 
ible tube containing paste-like material, said assembly be 
ing inexpensive to fabricate, being durable in construc 
tion, allowing the paste-like material in the tube to be 
dispensed automatically responsive to Squeezing pressure 
on the tube, and closing automatically when the Squeezing 
pressure is released. 

Further objects and advantages of the invention will be 
come apparent from the following description and claims, 
and from the accompanying drawings, wherein: 
FIGURE 1 is a perspective view of the upper portion 

of a collapsible tube containing paste-like material and 
provided with an improved self-closing cap and spout as 
sembly constructed in accordance with the present inven 
tion. 
FIGURE 2 is a perspective view showing the manner 

in which the cap is distended to open position and the 
dispensing tube of the assembly is extended responsive 
to Squeezing pressure applied to the tube illustrated in 
FGURE 1. 
FIGURE 3 is an enlarged vertical cross sectional view 

taken substantially on the line 3-3 of FIGURE 1. 
FEGURE 4 is a vertical cross Sectional view, similar to 

FiGURE 3, but showing the positions of the parts when 
squeezing pressure is applied to the collapsible tube in 
the manner illustrated in FIGURE 2. 

FIGURE 5 is a fragmentary vertical cross sectional 
view taken through a modified form of self-closing cap 
assembly according to the present invention, the spout 
portion being shown in its normal closed position. 

F: GURE 6 is a fragmentary vertical cross-sectional 
view taken through the spout portion of a further modi 
fied form of Self-closing cap assembly according to the 
present invention, the spout portion being shown in its 
normal closed position. 
FiGURE 7 is a vertical cross sectional view of the spout 

element of FIGURE 6, shown in dispensing position, 
namely, in an upwardly distended position assumed in 
response to the pressure developed by the paste material 
when Squeezing pressure is applied to the tube. 

Referring to the drawings, 13 generally designates a 
collapsible tube containing paste material, such as tooth 
paste, shaving cream, or the like, the tube comprising a 
main body 2 of relatively malleable thin metal, such as 
metal foil, or the like, and being formed with a neck por 
tion 3 at its top end. Secured in the generally annular 
neck portion i3 is a cap assembly, designated generally 
at 14, the assembly 4 being integrally formed of flexible 
resilient material, such as flexible resilient plastic mate 
rial of polyethylene or material having similar physical 
characteristics. The cap member 4 is permanently se 
cured inside the generally annular neck portion 13, by 
Suitable cement, or any other suitable fastening means. 
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The cap member 4 comprises the generally annular 

main body E6 which is integrally formed at its top end 
with a thickened closure disc 7, the closure disc being 
formed with a diametral slit 8 and being further formed 
beneath said slit with an upwardly converging recess 59. 
As will be presently explained, when the two segments of 
the relatively thick disc element 7 spread apart, due to 
distension of the spout portion of the cap member, the 
walls 2, 20 of the sit 58 separate in the manner illus 
trated in FiGURES 2 and 4, and the recess 59 opens to 
define a passage through which the dispensing spout por 
tion of the cap assembly may project. 
The bottom portion of the cap assembly 4 comprises 

a flexible diaphragm 22 which is formed with the central 
spout portion 23, the spout portion comprising a conduit 
which is normally disposed immediately subjacent the 
recess 9, extending upwardly from the main body of the 
diaphragm 22, as shown in FIGURE 3, the diaphragm 
22 and the Spout portion 23, integral therewith, being rela 
tively thin and being readily yieldable upwardly to pres 
Sure exerted in the paste-like contents 24 of the tube 
when Squeezing pressure is applied to the tube, as will 
be presently described. 
As shown in FIGURE 3, the was of the conduit 23 

normally closely engage each other, the conduit being 
thus in a flattened condition under normal conditions, and 
the conduit is supported immediately below the recess 9, 
the conduit sealing the container 1 so that the paste 
like contents 24 thereof are sealed from the atmosphere. 
As shown in FIGURE 3, the diaphragm 22 is normally 
downwardly convex in contour. 
Winen Squeezing pressure is applied to the thin mal 

leable main body of the metal collapsible tube 11, as 
shown in FIGURE 2, pressure is developed in the past 
like contents 24 of the tube, said pressure being trans 
mitted to the diaphragm 22 and causing paste-like mate 
rial to be forced upwardly into the conduit 23, expand 
ing the conduit and forcing the conduit upwardly into 
the recess 9, causing the disc member 17 to be dis 
tended upwardly in the manner shown in FIGURE 4, 
the expanded upwardly tapering conduit 23 being forced 
through the opening defined by the spread-apart walls 
of the recess 29 in the manner illustrated in FIGURE 4. 
The conduit 23 is of Sufficient length so that a Substantial 
portion thereof will project upwardly between the spread 
apart segments of the distended disc element 17, and paste 
like material will be forced out of the conduit 23 in the 
manner shown at 27 in FIGURE 4. When the squeezing 
pressure is released, the pressure in the paste-like material 
24 is accordingly reduced, and the walls of the upper 
portions of the sit 18 come together, the upper wall 
portions of Said slit adjacent the recess 9 engaging the 
Spolit 23 and exerting inward force thereon to cut off any 
further discharge of the paste-like material from the spout 
member, while at the same time the spout member is re 
tracted downwardly and tends to resume its normal col 
lapsed position, shown in FIGURE 3. Thus, the paste 
like material remaining in the upper portion of the spout 
member 23 is forced out of the spout member, while at 
the same time the collapsed spout member is retracted 
downwardly between the walls of the slit 13 adjacent the 
recess 9 and ultimately is drawn downwardly below the 
disc member 7, resuming the normal position thereof 
shown in FIGURE 3. In said normal position, the spout 
member 23 is in sealing collapsed position, whereby the 
interior of the collapsible tube 1 is sealed with respect 
to the atmosphere. 
As will be readily apparent, the relatively thick top 

cover disc member 7 defines a protective closure for the 
assembly, protecting the relatively fragile spout member 
23 against mechanical damage, and also covering the 
Spout member so that it will not normally be contami 
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nated. Thus, the spout member 23 is exposed only when 
squeezing pressure is applied to the body 2 of the co 
lapsible tube, namely, will be exposed only when paste 
material is being dispensed from the tube. 

in the form of the invention shown in FIGURE 5, the 
flexible diaphragm, shown at 22' is integrally connected 
to the periphery of the closure disc 7 at 3, Said pe 
riphery being secured to the top portion of the neck 3i 
of the paste tube container. With this arrangement, 
when Squeezing pressure is applied to the paste tube con 
tainer, the pressure of the paste material forces the dia 
phragm upwardly toward the dotted view positical there 
of, and the distortion of the diaphragm develops tension in 
the disc member 7 tending to pull the respective Seg 
ments on opposite sides of the slit 8 apart. The slit 
therefore opens before the top end of the Spout portion 
23 engages the interior Surface of the recess 19, so that 
there is no possibility of the interior of the recess becom 
ing smeared with the paste material. The Spout passes 
upwardly through the open slit substantially to the dotted 
view position thereof in FIGURE 5. When the squeezing 
pressure is released, the spout portion 23 tends to flatten, 
pinching away the paste material exterior thereto, and 
closes, cutting off further discharge. The Spout retracts 
into the space below disc member 7, and the release of 
tension in the disc member closes the slit 13. Thus, the 
sit 8 may open and close without the spout portion 23 
ever coming into contact with the wall Surfaces of the 
slit or of the recess 9. 
FIG JRES 6 and 7 illustrate a modified form of dia 

phragm and spout structure which may be employed in 
place of the diaphragm 22 and spout 23 of FIGURES 
1 to 4. in the modified form of the invention illustrated 
in FGURES 6 and 7, the diaphragm, shown at 32, nor 
mally has an upwardly convex configuration, and the 
spout member, shown at 33, normally extends downward 
Iy into the paste-like material 24. When Squeezing pres 
sure is applied to the container, the pressure is transmitted 
to the diaphragm 22, forcing the Spout member 33 up 
wardly to the upwardly directed position shown in FIG 
URE 7, simultaneously expanding the spout member 33 
and forcing the spout member into the recess 9 of the 
cap 57, forcing the segments of the cap apart and allow 
ing the spout member 33 to project upwardly through 
the cpening defined by the spread-apart segments of recess 
19 and the portions of the walls of the slit 2 immediately 
above the recess, in a manner generally similar to that 
illustrated in FIGURE 4. Thus, the operation of the 
dispensing tube with the diaphragm structure of FiG 
URES 6 and 7 is generally the same as the operation 
described in connection with the embodiment of the in 
vention illustrated in FIGURES 1 to 4, except that the 
configuration of the diaphragm 32 and spout 33 are differ 
ent from the configuration of the diaphragm 22 and Spout 
23 in the first-described form of the invention. 
While certain specific embodiments of an improved 

dispensing enclosure cap assembly for a collapsible tube 
have been disclosed in the foregoing description, it will be 
understood that various modifications within the spirit of 
the invention may occur to those skilled in the art. There 
fore, it is intended that no limitations be placed on the 
invention except as defined by the scope of the appended 
claims. 
What is claimed is: 
1. In combination, a collapsible tube having a neck 

portion, a cap member of flexible resilient material per 
manently secured to said neck portion, said cap member 
being formed with a slit located to define an opening when 
the cap member is distended outwardly, a flexible dia 
phragm secured in said neck portion, and a normally 
closed discharge spout integrally formed in said dia 
phragm, said discharge spout being normally disposed 
below the slit and said diaphragm and discharge spout 
being sufficiently yieldable to distend upwardly and to 
project the discharge spout through said opening when 
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4. 
Squeezing pressure is applied to the collapsible tube, the 
space in the cap member around the discharge Spout being 
exposed to the atmosphere through said opening when 
said discharge spout is projected through the opening. 

2. In combination, a collapsible tube containing paste 
like material, said tube having a neck portion, a cap 
member of flexible resilient material permanently secured 
to said neck portion, said cap member being formed with 
a slit located to define an opening when the cap member 
is distended outwardly, a flexible diaphragm secured in 
Said neck perticin, and a normally closed discharge Spout 
integrally formed in Said diaphragm, said discharge spout 
cing normally disposed below the slit and said dia 

phragm and discharge spout being sufficiently yieldable 
to distend upwardly and to project the discharge Spout 
through said opening under the pressure developed in said 
paste-like material when squeezing pressure is applied to 
the collapsible tube, the space in the cap member around 
the discharge spout being exposed to the atmosphere 
through said opening when said discharge spout is pro 
jected through the opening. 

3. In combination, a collapsible tube containing paste 
like material, said tube having a neck portion, a cap 
member of fiexible resilient material permanently secured 
to said neck portion, said cap member being formed with 
a slit located to define an opening when the cap member 
is distended outwardly, a flexible diaphragm of relatively 
thin flexible material secured in said neck portion, and 
a normally closed discharge spout integrally formed in 
Said diaphragm, said discharge spout being normally dis 
posed below the slit and said diaphragm and discharge 
spout being sufficiently yieldable to distend upwardly and 
to project the discharge spout through said opening under 
the pressure developed in said paste-like material when 
Squeezing pressure is applied to the collapsible tube, the 
Space in the cap member around the discharge spout 
being exposed to the atmosphere through said opening 
when said discharge Spout is projected through the open 
Ig. 

4. In combination, a collapsible tube containing paste 
like material, said tube having a neck portion, a cap 
member of flexible resilient material permanently secured 
to Said neck portion, said cap member being formed with 
a slit located to define an opening when the cap member 
is distended outwardly, a flexible diaphragm of relatively 
thin flexible material secured in said neck portion, and 
a normally closed discharge spout integrally formed in 
Said diaphragm, said discharge spout being normally dis 
posed below the slit and said diaphragm and discharge 
Spout being sufficiently yieldable to distend upwardly and 
to project the discharge spout through said opening under 
the pressure developed in said paste-like material when 
Squeezing pressure is applied to the collapsible tube, the 
Space in the cap member around the discharge spout 
being exposed to the atmosphere through said opening 
when said discharge spout is projected through the open 
ing, said discharge spout being normally in a substantially 
flattened condition but expanding to a substantially tubu 
lar shape under the pressure of the paste-like material. 

5. In coabination, a collapsible tube containing paste 
like material, said tube having a neck portion, a cap 
member of flexible resilient material permanently secured 
to said neck portion, said cap member being formed with 
a slit located to define an opening when the cap member 
is distended outwardly, a flexible diaphragm of relatively 
thin flexible material secured in said neck portion, and 
a normally closed discharge spout integrally formed in 
Said diaphragm, said discharge spout being normally dis 
posed below the slit and said diaphragm and discharge 
Spout being Sufficiently yieldable to distend upwardly and 
to project the discharge spout through said opening under 
the pressure developed in said paste-like material when 
Squeezing pressure is applied to the collapsible tube, the 
Space in the cap member around the discharge spout 
being eXposed to the atmosphere through said opening 
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when said discharge spout is projected through the open 
ing, said discharge spout being normally in a substantially 
flattened condition but expanding to a substantially tubu 
lar shape under the pressure of the paste-like material, 
the discharge spout resuming its normal Substantially 
flattened condition to cut off flow of paste-like material 
therethrough when the squeezing pressure on the tube is 
released. 

6. In combination, a collapsible tube containing paste 
like material, said tube having a neck portion, a cap 
member of flexible resilient material permanently secured 
to said neck portion, said cap member being formed with 
a slit located to define an opening when the cap member 
is distended outwardly and formed with an upwardly 
convergent recess adjacent said slit, a flexible diaphragm 
of relatively thin flexible material secured in said neck 
portion, and a normally closed discharge spout integrally 
formed in said diaphragm, said discharge spout being 
normally disposed below the slit and said diaphragm and 
discharge spout being sufficiently yieldable to distend up 
wardly and elevate the discharge spout and to project the 
discharge spout through said opening under the pressure 
developed in said paste-like material when squeezing pres 
sure is applied to the collapsible tube, the space in the 
cap member around the discharge spout being exposed 
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to the atmosphere through said opening when said dis 
charge spout is projected through the opening, said dis 
charge spout being normally in a substantially flattened 
condition but expanding to a substantially tubular shape 
under the pressure of the paste-like material, the discharge 
spout resuming its substantially flattened condition to cut 
off flow of paste-like material therethrough when Squeez 
ing pressure on the tube is released. 

7. In a device of the character described, a collapsible 
container provided with an extensible spout which extends 
responsive to squeezing pressure applied to the container 
and which retracts when the squeezing pressure is re 
leased, means defining a normally closed chamber re 
ceiving the spout in its retracted condition, said spout 
including means opening said chamber and exposing the 
space around the spout to the atmosphere responsive to 
said squeezing pressure to allow extension of the spout, 
and means embodied in the spout to control discharge 
therethrough in accordance with said squeezing pressure. 
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