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This invention relates to self-closing closures or caps 
for collapsible containers from which the contents is ex 
truded by the application of pressure upon the body of 
the container, such as are commonly used for tooth paste, 
shaving cream, lubricants and similar substances. ' 
The present appplication is a continuation-in-part of 

my copending application, Serial No. 126,180, ?led 
November 8, 1949, now abandoned. 

In commercial practice, collapsible containers such as 
are used at the present day for tooth paste, shaving cream, 
or the like have threaded caps which must be removed 
from the container before the contents can be used. 
These caps are easily dropped and lost or are merely 
forgotten so that the containers are frequently left un 
capped with the result that the contents of the tube be 
come hard and open to dirt and germs. This removable 
cap is a long recognized nuisance and many efforts have 
been made to eliminate it. In some tubes the cap is 
fastened to the tube so that it cannot be wholly separated 
from the tube, but for one reason or another these at 
tachments have not proven successful. ' 
The many advantages of a self-sealing closure or cap 

for such tubes are apparent and some efforts have been 
made to provide such a closure, but these efforts have 
not gone into any substantial commercial use. Examples 
of such efforts to provide such a closure will be found 
in United States Letters Patent No. 1,881,488 issued 
October 11, 1932 to G. A. Gleason, No. 1,991,126 issued 
February 12, 1935 to B. L. Stevenson, No. 2,012,950 
issued September 3, 1935 to D. J. Block, and No. 2,067,196 
issued January 12, 1937 to G. Lateur. It has also been 
suggested to use rubber sleeves or caps for the tube and 
to squeeze the tooth paste or cream from the rubber 
sleeve or cap but such sleeves or caps do not form a 
sui?ciently tight seal to prevent substantial leakage of the 
contents, or dehydration and contamination because of 
exposure of the contents to air. ‘ 
A satisfactory self-sealing closure for such tubes should 

be sufficiently strong to prevent leakage‘ of the contents, 
yet not unduly hinder the dispensing of the contents, and 
one of the objects of the present invention 1s to provide 
a cap or closure which eliminates the necessity of _re 
moving the cap when dispensing the contents and which 
completely and automatically closes the open1ng~ through 
which the paste is dispensed when it is no longer in use. 

Another object of this invention is to provide_a cap 
or closure for a collapsible container which permits d1s 
pensing the contents of the container in the desired man 
ner and thickness and quantity by mere pressure _on the 
tube and yet provides a sealed closure upon termination 
of the application of pressure. _ 
One of the chief reasons that the so-called self-cleaning 

closure caps of the prior art have not been accepted 
commercially is that such prior art devices have been _1n-, 
effective to completely seal the closure upon termination 
of pressure upon the collapsible tube. The failure to, 
effect a complete closure results in drying out of the 
portion of the tube contents adjacent the outlet opening 
of the tube closure and jamming of the outlet opening 
of the cap in such a Way that it is necessary to remove» 
the cap and clean it before it can be used again.‘ It also 
results in oxidation of that portion of the tube contents 
thereby making such caps unsuitable for .use with medi 
cines, lubricants and the like where oxidation is deleterious. 
Lack of a complete closure also makes such caps in 
feasible for use with medicinal salves and ointments 
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where a sealed closure is essential in order to keep the 
contents sterile. 

It is therefore an object of this invention of primary 
importance to provide a self-sealing closure for collapsible 
tube which actually has a sealed opening during the time 

' when the collapsible tube with which it is associated is not 
subjected to pressure. 

It is also a primary object of the present invention to 
provide an effective self-sealing closure cap which is 
simple and inexpensive enough to enable commercial 
use thereof, through a novel utilization of structural de 
sign prmciples producing a highly effective outlet struc 
ure. 
I have found that the foregoing object can be best 

achieved by providing an outlet opening de?ned by spaced 
walls, at least one of which is rigidly secured at its 
edges with a ?exible end which engages the end of the 
other of such walls to provide a sealed closure. 

It is therefore, a more speci?c object of this invention 
to provide a self-sealing closure cap for collapsible tubes 
and the like wherein the discharge opening is de?ned by 
opposed wall members which, in the absence of applied 
pressure, are engaged to form a seal therebetween, and 
at least one of which is rigidly secured at its edges for 
almost its entire length and has a resilient free portion 
at ‘its forward end abutting the forward end of said other 
wall member thereby providing a novel type of cantilever 
support for said resilient free end portion; and producing 
by this novel cantilever support an internal reactionary 
stress insuch one wall member which is effective to re 
store the resilient end of that wall member to its position 
in abutment with the end of the other wall member to 
effect closure of the discharge opening upon release of 
prssure (upon the collapsible tube. 
A further object is to provide a closure having resilient 

walls, the ends of which are normally in contact with 
each other under sui?cient internal stress to seal the tube, 
but which are readily forced apart by pressure on the 
collapsible tube to permit, discharge of the contents there 
of and which return to closed position when the pressure 
on the tube is released. 
A still further object of the invention is to provide a 

dispensing cap or closure which is inexpensive to manu 
facture and which is attractive in appearance. 

Referring now to the drawings in which like reference 
numbers are used to indicate like parts: 

Figure 1 is a perspective view of the closure embodying 
my invention applied to a collapsible container; 

Figure 2 is a top plan view of the closure of Figure 1; 
Figure 3 is a sectional view taken on line 3-3 of 

Figure 2; ~ 
Figure 4 is a side elevation of the closure shown in 

the previous figures; 
Figure 5 is a plan view of a second and preferred em 

bodiment of the present invention; 
Figure 6 is a longitudinal sectional view of the self» 

sealing closure cap of Figure 5 taken along the line 6—6 
of Figure 5; 

Figure 7 is an elevational view of the discharge end of~ 
the self-sealing closure cap of Figure 5, the discharge: 
end being at the left in Figures 5 and 6; and 

Figures 8, 9, 10 and 11 are transverse sectional views: 
of the self-sealing closure cap of Figure 5, being taken: 
along the section lines 8—8, 9—9, 10—10 and 11—11, 
respectively, of Figure 5. ' 

In the embodiment illustrated in Figures 1 through 4‘ 
of the drawings, 6 indicates a collapsible tube of the: 
character used for tooth paste, shaving cream, lubricants; 
and other substances. The tube 6 is provided with a. 
dispensing cap or closure indicated generally at 7 and 
the paste, cream or lubricant may be extruded in a tape‘v 

' or strip like extrusion 8 through the discharge end of 
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closure 7. 
Closure 7 consists of a body portion 9 of plastic, metal 

or other suitable material, preferably of plastic, and may 
have an internally threaded bore 11 therein for attach 
ment to the ‘threaded neck of the conventional tube. 
However, it is apparent that the body portion 9 may be 
secured to the tube 6 in any suitable manner. The body 
portion 9 also has an opening 12 which is axially aligned 



3 
with bore 11 to provide a passage through which the 
paste or cream may be extruded‘. 
The paste or cream from the tube 6 passes through 

the opening 12 into a chamber indicated generally at 13 
in Figure 3. In the embodiment illustrated in Figures‘ 
1-4, this chamber 13 is formed by two rigid triangular 
members 14 secured on the outer- flat surface of the body 
portion 9 in any suitable manner and in parallel space 
relationship on opposite sides of the opening 12. Flat, 
?exible strips 15 of plastic, spring steel, or any other 
suitable materials are also seemed to the body 9. be 
tween the members 14 one on each side of the opening 
12. These strips 15 are of a width suf?cient to ?t 
between members 14, and are secured along almost their 
entire length to, the edges of triangular members 14. 
The outer ends of strips 15, as exaggeratedly indicated 
at 16, are not secured to the members 14 but are left 
free. It is thus apparent that, the strips 15 being ?xed 
at their marginal edges along the major portion of their 
length to the members 14, their free end portions are 
effectively cantilever supported. The resilient strips 15 
are secured to the members 14 in such a manner that 
their extreme outer ends are normally urged into close 
contact as indicated at 17, thereby sealing the tube 6. 
The resilience of the material of strips 15 and the 

length of the free end portions 17 are such that pressure 
on the tube 6 will cause the paste to force the end por 
tions apart as shown in Figure 3 and permit the paste 
to be extruded in the tape or strip 8, but when the pres 
sure is released, the free end portions 17 of strips 15 
act like cantilever beams and are forced by the rela 
tively high internal stress developed at the base of these 
free end portions to move back together as shown in 
Figure 2, thereby cutting off the tape or strip 8 and 
sealing the tube. 

Referring to Figures 5-11 there is disclosed therein a 
modi?cation indicated generally at 20, which is an im 
provement over the embodiment of Figures l-4, pre 
viously described herein, and disclosed in my copending 
application Serial No. 126,180. 

Closure cap 20 is made from any suitable materials 
preferably a plastic material having relatively high 
strength and ?exibility characteristics which may be read 
ily molded. Closure cap 2t} comprises a body portion 21 
having a threaded bore 22 by which it can be secured 
to a collapsible tube such as tube 6 in Figure 1. The 
paste extruded from the tube 6 passes into a chamber 23 
formed by two curved endwalls 25 and two substan 
tially ?at side walls 26. All four of these walls extend 
from body portion 21 and are integrally secured thereto, 
preferably by molding them integrally with the body 
portion 21. As shown in the sectional views of Fig 
ures 8-11, curved end walls 25 extend substantially 
parallel to each other on opposite sides of the opening 
23, progressively decreasing in width from their root 
portion at body 21 to their forward ends at 27. Side 
walls 26, however, converge to meet at the forward end 
27 of closure cap 20. Surfaces 36 and 37 of the side 
walls 26 also converge so that side walls 26 have a 
progressively decreasing cross-section from their root 
portion 29 to their free end portions 30 to achieve an 
effective combination of strength and high ?exibility in 
the side walls 26. The front end 27 of cap 20 is cut 
away at 32 between side walls 25 to form a very narrow 
slot 33, as shown in Figures 5-7. The forward edges of 
side walls 26 are provided with very narrow slits ex 
tending a short distance along each side as exaggeratedly 
indicated by lines 35 in Figure 5 to provide a pair of 
?exible reed-like free end outlet portions30 in abutting 
relation along line 33. Thus, side walls 26 are ?xed 
along most of their marginal edges to end walls 25 so 
that their ?exible reed-like lends 30'are e?ectively canti 
lever supported. 
When formed in this manner, reed-like free end por~ 

tions 30 are normally urged into close contact as indi 
cated at 33 thereby sealing the tube 6. The resilience 
of the material of side walls 26, their progressively re 
duced cross-section from their roots 29 to reed-like free 
ends 30, and the length of reed-like end portions 30 
are such that pressure on the tube will cause the paste 
to force, the. end portions apart in a manner similar to 
the showing in Figure 3 and permit the tube to be ex 
truded in, a tapeor strip, such as shown at 8 in_ Figures 1 
and 3-... Butrwhen the.pressurciis>re1eas¢¢ thereeddike: 
free end portions 30 of walls 26 act like cantilever beams 
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and are forced by the relatively high internal stress 
developed‘ at the base of these free end portions to move 
back together as shown in Figures 5-11, thereby cutting 
01f the tape or strip 8 and resealing the tube until fur 
ther use. 

in prior art closure caps, the closure member is gen 
erally in the nature of a simple beam secured at one 
end and fulcrumed between said end and the point of 
closure at a point relatively remote from the point of 
closure. However, in the present invention the closure 
member is a reed-like element which is in the nature 
of a cantilever beam due to the fact that it comprises 
the free end‘ of a wall which is secured on each edge 
along most of its length. For any given outlet opening 
(i. e. for any given de?ection from normal position) 
a cantiliver supported closure member such as reed-like 
element 30 will require a greater unit load applied thereto 
through application of pressure to the tube than will a 
rlosure member which operates as a fulcrumed simple 
beam similarly loaded at its overhanging end. The 
former will therefore develop a higher internal stress 
than the latter for any given opening, and this higher 
internal stress enables the cantilever supported reed-like 
free ends to cut off the extruded strip of cream or paste 
and effectively reseal the tube. 
Low production costs is also an essential requisite in 

a device of this kind. The improved self-sealing clo 
sure cap 20 of Figures 5-11 is simple to make since it 
may be molded as a unit with side walls 26 having the 
required structural characteristics such as an enlarged 
root portion, convergence at their forward ends, etc. 
The only operations then required are the removal of 
a portion at 32 which results in a very narrow slit open 
ing 33, and provision of slits 35. This enables inexpen 
sive production of a self-sealing closure cap which is , 
highly effective, thereby making commercial use of the 
cap feasible. 
The closure cap of the embodiment of Figures 1-4 

may be similarlyv produced at low cost. 
In the embodiments illustrated in the drawings, both 

side walls are resilient and both have free ends formed 
by slits. While this is the most effective and preferred 
form,_ it is apparent that in its broader aspects, “the 
present invention contemplates that only one of the side 
walls need be resilient and slit at its ends, and the 
other could‘ be rigid and secured to the end members 
(14 and 25, respectively) throughout its entire length. 
My invention may be used in dispensing any relatively 

soft paste or jelly and one very important use is the 
dispensing of salves and ointments. My cap or closure 
keeps the salve or ointment sterile and the thin relatively 
wide strip in which the salve may be extruded permits 
direct application without the need for spreading over an 
affected area. 
The invention may be embodied in other speci?c forms 

without departing from the spirit or essential character 
istics thereof and the present embodiment is therefore 
to be considered in all respects as illustrative and not 
restrictive. The scope of the invention is indicated by 
the. appended claims rather than by the foregoing de 
scription, and all changes which come within the mean 
ing and range of equivalency of the claims are therefore 
intended ‘to be embraced .therein. 
What is-claimed and desired to be secured by United 

States Letters Patent is: 
l. A self-sealing closure for collapsible tubes compris 

ing a body adapted to be secured to a collapsible tube 
and. having an opening through which the contents of 
the tube may pass, tworigid walls secured to said body 
on opposite sides of said opening, a third wall extend 
ing'between said two walls at one side of said opening, 
a fourth wall‘ of resilient material extending between 
said two walls on the fourth side of said opening and 
engaging the third wall in abutting relationship at its 
end remote from said body at an acute angle, said walls 
forming a chamber about said opening, the fourth Wall 
having interior and exterior faces the entire surface of 
each of which lies in a single plane, said fourth wall 
being rigidly secured along its opposite edges to both of 
said two walls throughout a ?rst portion thereof con 
stituting. almost its entire length from said body out 

, ward toward its end and being of uniform thickness 
across any transverse section, the remainder of said fourth 
wall constituting the extreme outer end of said fourth 
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wall being cantilever supported by the ?rst portion of 
said fourth wall and being free to move away from and 
toward said third wall by ?exure of said fourth wall, 
the resilience of said fourth wall being such that its outer 
end moves away from said third wall to permit discharge 
of the contents of the collapsible tube when pressure 
is applied to the tube and returns to engagement with 
said third wall when such pressure is released. 

2. A self-sealing closure for collapsible tubes as de 
?ned in claim 1, in which the third wall is formed of 
resilient material, has opposed interior and exterior faces 
each of the entire surfaces of which lies within a single 
plane, is secured along its opposite edges over a ?rst 
portion constituting almost its entire length from said 
body to said two walls, and is of uniform thickness across 
any transverse section, the remaining portion of said third 
wall constituting the extreme outer end of said third wall 
being cantilever supported by said ?rst portion of said 
third wall and being free to move away from and toward 
said fourth wall by ?exure of said third wall, the re 
silience of said third wall being such that the outer end 
of said third wall also moves away from said fourth 
wall to permit discharge of the contents of the collapsible 
tube when pressure is applied to the tube and returns 
to engagement with said fourth wall when such pressure 
is released. . 

3. An integrally molded self-sealing closure cap of 
plastic material having relatively high ?exibility and 
strength characteristics comprising a body portion adapt 
ed to be secured to a collapsible tube and having an open 
ing therein through which the tube contents may pass, 
a pair of relatively rigid end walls extending from said 
body portion in substantially parallel relationship on op 
posite sides of said opening, a pair of side walls extend 
ing from said body portion and secured at their edges 
to said end walls on opposite sides of said opening for 
a major portion of their length to form a chamber said 
side walls having a thickness progressively decreasing 
from their root section at said body portion to their for 
ward ends, said side Walls converging to meet at their 
forward ends remote from said body in abutting rela 
tionship to form a very narrow slit, with the remain 
ing forward portions of said side walls being unconnect 
ed to the end walls forming slits, said remaining forward 
portions constituting a pair of abutting resilient reed 
like ends which are free to move toward and from each 
other, whereby the reed-like free ends of said side walls 
are cantilever supported so that when they are de?ected 
from normal abutting position to form an outlet per 
mitting discharge of the tube contents upon application 
of pressure to the tube, said reed-like ends act like canti 
lever beams and are forced by the relatively high internal 
stress developed at each of their bases to move back into 
abutting relationship at their forward ends thereby reseal 
ing the tube when such pressure is released. 

4. A self sealing closure for collapsible tubes as de 
?ned in claim 1 wherein the said fourth wall is of uni 
formly decreasing thickness over its entire length between 
said body and the zone of juncture of said fourth wall 
with said third wall. 

5. A self sealing closure for a collapsible tube com 
prising a converging nozzle of internal transverse quad 
rilateral cross section, the longitudinal cross section of 
said nozzle being in the form of an isosceles triangle 
with the apex thereof forming the zone of maximum con 
vergence of the nozzle, the longitudinal cross section of 
said nozzle being formed by a pair of opposed walls ?xed 
along their longitudinally extending edges to substantially 
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uniformly spaced side walls over the major portion of 
their length from the divergent end of said nozzle and 
in juxtaposed contact therewith over the remainder of 
their length adjacent the zone of maximum convergence 
of said nozzle, said opposed walls each having interior 
and exterior faces the entire surface of each of which 
lies within a single plane, the extreme tips of the inner 
faces of said walls being in abutment to form such apex 
angle, said walls being formed of a ?exible material such 
that, when pressure is applied to a collapsible tube as 
sociated therewith, the pressure will cause the ?exible un 
con?ned ends of said walls to separate to form a dis 
charge ori?ce through which the contents of the tube is 
extruded, the resiliency of said opposed walls being such 
that, when the pressure exerted on the uncon?ned por 
tions of said opposed walls as a result of compression of 
such a collapsible tube is relieved, the tips of said walls 
will return to their position of abutment to seal the open 
ing and pinch off the stream of extruded tube contents. 

6. A self sealing closure for collapsible tubes compris 
ing a body structure having an opening through which 
the contents of a collapsible tube may be extruded, ?rst 
and second rigid walls projecting from said body struc 
ture at opposite sides of and in substantially parallel re 
lation to the axis of said opening, the inner faces of said 
?rst and second walls exposed to the contents of said 
tube converging from a maximum width adjacent said 
opening toward a point in substantial alignment with 
the axis of said opening, a third wall extending between 
said ?rst and second walls and having an inner face ex 
posed to the contents of such a tube inclined from a 
position adjacent the edge of said opening toward the 
axis of said opening at the point of minimum width of 
the inner faces of said ?rst and second walls, and a ?ex 
ible fourth wall extending between said ?rst and sec 
ond walls at the side of the axis of said opening opposite 
said third wall, the inner face thereof being inclined from 
a position adjacent said opening toward said third wall 
to a position in which the tip of its inner face abuts said 
third wall, said fourth wall being ?xed along its side 
edges over the major portion of its length to provide a 
cantilever support for the remainder thereof adjacent 
said tip with said remainder being in juxtaposed contact 
along its side edges with the side walls so that the un 
con?ned remaining end portion of said fourth wall can 
?ex under pressure exerted by the contents of said tube 
when pressure is applied to said tube to separate its tip 
from said third wall and permit egress of the contents 
of the tube and upon release of pressure upon said tube 
to return to its position in abutment with said third wall 
and thereby pinch off the ribbon of extruded tooth con 
tents and reclose said opening. 
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