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This invention relates to a self-sealing tooth. 
paste tube, or a Self-sealing tube of any charac 
ter for containing liquid, paste, cream or other 
Similar material, and has for one of its objects 

E, the production of a simple and efficient valve 
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means for automatically closing the discharge 
Opening of the tube and also permitting the auto 
matic operation of the valve means when pres 
Sure is exerted upon the contents of the tube. 
Another object of this invention is the produc 

tion of a simple and efficient self-sealing tube 
particularly of the collapsible tube type wherein 
an automatically controlled valve is mounted in 
the neck of the tube to immediately seal the tube 
upon the release of pressure from the contents 
of the tube, and also to permit the valve to in 
mediately open when pressure is brought to bear 
upon the contents of the tube through the neck 
thereof. 
A further object of this invention is the pro 

duction of a simple and efficient means in the 
nature of an automatically controlled valve which 
is mounted in the neck of a collapsible tube for 
automatically opening when pressure is exerted 
upon the contents of the tube, such for instance 
as the Squeezing of the tube and also permitting 
the Valve means to in mediately seal the discharge 
opening of the tube as Soon as pressure is released 
from the contents of the tube. 
Other objects and advantages of the present 

invention will appear throughout the following 
Specification and claims. 
In the drawing:- 
Figure 1 is a side elevation partly in section 

illustrating the structure of the tubular neck and 
Wave means carried thereby; : - 

Figure 2 is a section taken on line. 2-2 of Fig 
ure 1 showing the valve in closed position; 

Figure 3 is a view similar to that shown in Fig 
lure 1 with the valve illustrated in its open posi 
tion; 

Figure 4 is a transverse Sectional view taken on 
line - of Figure 1, the valve structure and dia 
piiragra being eliminated; - 

Figure 5 is a, bottom plan view of the dia 
phragm-Supporting skirt formed upon the neck 
of the tube, a portion of this skirt being shown in 
transverse Section; 

Figure 6 is a vertical sectional view through a 
modified form of the Self-sealing neck and valve 
means, 

Figure 7 is a side elevation partly in section 
of the screw threaded diaphragm Supporting 
thimble illustrated in Figure 6; 

Figure 8 is a vertical sectional view partly in 

(C. 22-60) 

section of a further modified form of the self 
sealing neck of the tube illustrating a removable 
valve casing threaded into the neck of the tube; 

Figure. 9 is a side elevation partly in Section 
of the valve casing removed from the neck of the 5 
tube; . . . . 
Figure 10 is a vertical sectional view through a 

further modified form of the self-sealing valve 
means, and 
Figure 11 is a top plan View of the diaphragm 10 

supporting thimble illustrated in the form. ShoWn 
in Figure 10; 

Figure 12 is a side elevation of the diaphragm 
Supporting thimble shown in Figures 10 and 11. 
. By referring to the drawing, it will be seen that 
45 designates the body of the tube which is pref 
erably of a collapsible type commonly employed 
in connection with the sale of tooth paste, ShaW 
ing cream, and other products. The body 5 is 
provided with a projecting neck 6 which is pref- 20 
erably of a conical type tapering toward its outer 
end, the outer extremity of the neck f6 having a 
discharge opening the walls of which are pref 
erably inclined toward the center of the neck to 
provide a beveled valve Seat. . 25 
The neck 6 is preferably provided at its lower 

end. With a depending annular skirt 8. Which eX 
tends preferably into the interior of the body 5 
as shown in Figure 1, and this annular skirt 8 
is preferably provided with a shoulder portion 9 30 
near its lower edge and a reduced depending Wall 
20, the lower extremity of the wall 20 being in 
turned, as shown clearly in Figure 1, to provide a 
Supporting flange 2. This structure Will provide 
an annular channel 22 for receiving the edges of 35 
the diaphragm 23, and the diaphragm Supporting 
disc 24, the edges. of the disc 24 and diaphragm 
23 being firmly clamped in the channel 22 between 
the shoulder 9 and the inturned flange 2. The 
disc 24 is preferably provided With a depressed 40 
or sunken pocket 25 in which is seated a coil 
Spring 26, as shown in Figure 2. The diaphragm 
23 Supports an elongated valve stem 27 the lower 
end of which abuts against the upper face of the 
diaphragm 23 and is firmly held in engagement 45 
with the diaphragm 23 by means of the threaded 
pin 28, which threaded pin 28 is provided with an 
enlarged head 29, the head 29 engaging the under 
face of the diaphragm 23 and firmly holding the 
diaphragm 23 in clamped engagement with the 50 
lower end of the valve stem 27. This valve stem 
27 is provided. With a beveled outer end 30 for 
Snugly fitting upon the beveled valve seat 7 of 
the neck...f6 previously described. 
: The depending skirt. 8 is provided intermedi- 55 
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2 
ate its lower edge and the point of junction with 
the neck 6, with a pair of oppositely arranged 
elongated slots 3, which slots are located above 
the diaphragm 23, as shown clearly in Figure 2. 
The operation of the device is as follows:- 
As pressure is brought to bear upon the body 5 

by squeezing the same with the fingers or other 
wise compressing the body, the material within 
the body 5 such as tooth paste, or other Creamy 
or pasty material, due to the pressure, will be 
forced through the slots 3 into contact with the 
diaphragm 23. As soon as this preSSure exceeds 
the pressure of the spring 26, the diaphragm 23 
will be collapsed or forced downwardly to the 
position shown in Figure 3, thereby drawing the 
Outer tapering end 36 of the valve stem 27 out of 
engagement with the valve seat 7 and in this 
way permit the contents of the tube or body is 
to pass through the discharge Opening in the 
neck 6, as shown in Figure 3. The valve stem 
27 is preferably circular in cross-section. As this 
valve stem is drawn to a retracted position such 
as is shown in Figure 3, the contents of the tube 
f5 will be forced out through the opening or valve 
seat in a hollow tubular formation, aS is indi 
cated clearly in Figure 3. The paste or cream 
which is being discharged from the opening in the 
tube, is ejected in this hollow tubular formation 
due to the fact that it is of a plastic nature and 
passes between the beveled edge 3 of the valve 
stem 27, and the valve seat 7. This hollow tu 
bular formation of plastic material Will immedi 
ately collapse when placed upon the tooth brush 
or other object and Will in this manner produce 
a ribbon-like strip, thereby placing upon the 
brush or other object a proper amount of paste 
or cream for the purpose desired. When pres 
sure is released from the body 5 or the fingers 
are removed therefron, and as soon as pressure 
upon the contents of the tube or body 5 is re 
duced to an amount less than the pressure of the 
spring. 26, the spring 26 will immediately force the 
valve stem 2 to a closed position upon the valve 
seat or side walls of the opening fT and in this 
way automatically seal the outer end of the neck 
6. ; : 
If desired, a band 3 a may be placed around 

the reck 6 so as to partly overhang the oute 
edge, as shown in the drawing, and this band 
may be of any suitable or desired material Such 
as celluloid, metal, or any other material found 
suitable. A pivoted bail 32 may be secured to 
the band 3 so as to be brought to a position to 
overhang the outer end of the neck f6, as shown 
in Figures 1 and 2, and this bail 32 may be pro 
vided with a transversely extending bridge por 
tion 33 having a cap 34 which carries a Sealing 
washer 35 upon its under face for Snugly fitting 
over the outer end of the neck 6 and consti 
tuting an additional sealing means. The bail. 32 
is preferably of a wire type structure having 
loops 36 near its outer end to facilitate the 
placing of the cap 34 over the Outer end of the 
neck f6 in a clamping position when desired. An 
eye 37 is carried by the upper end of the cap 34 
through which may pass a Suitable Supporting 
hook 38 to permit of the hanging of the tube 
upon the hook when desired. This additionl 
sealing cap may or may not be used in connec 
tion with the automatic valve Sealing means, but 
this structure will constitute an additional Seal 
ing device for the outer end of the tube as well 
as an efficient support for the tube when not in 
use. The eye 37 will also constitute an efficient 
means for placing the cap 34 into and out of 
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position. While the tube is being used, the bail 
32 and cap 34 may be swung to the position 
shown in dotted lines in Figure 2. 
From the foregoing description, it will be seen 

that a very simple and efficient automatic Valve 
device for the discharge end of a collapsible tube, 
such as a tooth paste or shaving cream, or other 
similar tube, has been provided which will not 
only efficiently seal the discharge end of the 
tube when not in use to prevent the waste and 
escape of the contents of the tube, but will also 
efficiently seal the outer end of the tube So as to 
prevent the entrance of air which would tend to 
harden the material within the tube. In this 
way the contents of the tube may be kept in its 
moist condition whereby the material or con 
tents may be immediately ejected without the 
danger of the material or contents forming a 
Sealing crust around the discharge end of the 
tube when the tube is not in use caused by the 
hardening of the material which becomes ex 
posed to the air for a considerable period of 
time. It, of course, should be understood that 
the body 5 must necessarily be of sufficient 

- strength to prevent the breaking of the collaps 
ible tube when pressure is brought to bear there 
on. The tension of the spring 26 must neces 
Sarily be of such strength to permit of the proper 
opening of the valve when pressure is brought 
to bear upon the body f5 for the purpose of col 
lapsing the same without danger of breaking the 
body. 

It should be understood that certain detail 
changes in the mechanical construction may be 
employed without departing from the Spirit of 
the invention, and I illustrated in Figures 6 to 12, 
inclusive, certain other mechanical refinements 
or changes which might fall within the scope of 
the present invention. 
In the type shown in Figures 6 and 7, there is 

illustrated a body 40 having a tapering neck 4 
somewhat similar to the neck 6 previously de 
scribed, and this neck 4 f is provided with a 
discharge opening 42, the sides of which are in 
clined to provide a Valve seat. A valve stem 43 : 
is mounted within the neck 4 and is provided 
With a beveled outer extremity 44. This valve 
sten 43 is carried by a diaphragm 46 similar to 
the diaphragm 23 and this diaphragm 45 is pro 
vided with a supporting disc 47 similar to the 
disc 24, previously described, within which is 
mounted a Suitable Spring similar to the one de 
Scribed in connection with Figure 2, with the 
exception of the structure of the supporting 
means for the diaphragm 46, and diaphragm 
Supporting plate 47. This supporting means con 
Stitutes a thin ble 48 which is provided with an 
externally threaded upper end 49 which is 
adapted to thread into the inner wall of the neck 
4, as shown in Figure 6 for the purpose of con 
necting the thimble 48 with the neck of the tube. 
Below the threaded portion 49 are arranged a 
plurality of slots 50 similar to the slots 3 pre 
viously described in the preferred embodiment, 
and below these slots 50 is located a depending : 
skirt 51 which is adapted to be bent under the 
edges of the Supporting plate 4, as shown in 
Figure 6, for firmly anchoring the edges of the 
diaphragin 46 and the edges of the plate 47 be 
tween the shoulder portion 52 and the inturined 
edge of the depending skirt 5. The slots. 5) 
constitute ports for permitting the entrance of 
the contents of the tube 40 into the neck 4 f. and 
into contact with the diaphragm 46 in a manner 
as previously described. The action of the de 
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vice illustrated in Figures 6 and 7 is identical 
with that as previously described. ... A suitable 
Sealing cap Supporting bail. 53 may be mounted 
upon the neck 4 as shown in Figure 6 if desired. 

In Figures 8 and 9, have shown a further modi 
fied form of the invention wherein the body. 55 
is provided with an internally threaded neck 56 
for receiving the externally threaded shank 57 
of the Valve Supporting neck 53. This valve Sup 
porting neck 58 is provided with an annular 
fange 59 which overhangs the upper edge of the 
neck 56 and constitutes an efficient seal. The 
valve containing neck 58 is provided with a cen 
trally located discharge opening 60, the side 
Walls of which are preferably inclined to pro 
wide an efficient valve seat for receiving the bew 
eled outer end 6 of the valve stem 62. The valve 
Stem 62 is preferably constructed similar to that 
as previously described in conjunction with Fig 
ULeS 1 and 2, and is Supported upon a suitable 
diaphragm 63 and plate 64 similar to the dia 
phragm 23 and plate 24 previously described. Be 
low the threaded portion 5 of the valve support 
ing neck 58 is arranged a pair of oppositely dis 
posed slotS 65. Which slots are so arranged below 
the neck 56 as to provide entrance ports for the 
contents of the tube to pass from the body 55 
into the valve containing or Supporting neck 58. 
The lower end of the valve supporting neck 58 
is provided with a depending skirt 66 which is 
intul'ned as is illustrated at 67 for the purpose 
of gripping and supporting the diaphragm 63 
and the plate 64 in a manner similar to that as 
described in Figures 1 and 2. 

In Figures i0, li and 12, there is shown a fur 
ther embodiment of the present invention where 
in a body is illustrated having a tapering neck 

Supporting a suitable bail 72 similar to the 
bail 32 previously described. This neck is 
provided with a discharge port or valve seat 3 
at its outer end which seat is normally closed by 
Iileans of the valve head 4 carried by the valve 
Stem 5. This valve stem 5 is supported upon 
a diaphragm 6, the diaphragm 6 being carried 
by a dished plate 7 in which is mounted a coil 
Spring 8 for normally exerting an outward pres 
Sure Upon the diaphragm 6. The plate 7 and 
the diaphragm 8 are supported by the lower 
depending skirt 9 of the thimble 88, and this 
thimble 2 is provided with laterally extending 
taperiing flanges 8i, which flanges bite into the 
inner faces of the lower end of the neck 7, as 
shown in Figure 10, to constitute an efficient sup 
port fol' the thin ble within the lower end of the 
neck . This thimble 80 is provided with suit 
able notches 32 in the upper edge thereof to pro 
Wide entrance ports and a Conamunication be 
tween the interior of the body and the interior 
of the neck . . 
As previously stated, the bail structure carry 

ing the additional sealing cap may or may not 
be used as Gccasion may demand, With any of 
the forms of the device illustrated Without de 
parting from the spirit of the invention. 

Having described the invention, what is claimed 
aS new is:- 

1. A device of the class described comprising 
a body having a projecting neck, said neck hav 
ing a discharge opening provided with inclined 
walls for constituting a valve Seat, a valve stem 
having a, beveled outer end adapted to Snugly fit 
upon said seat for closing Said opening, a dia 
phragm carried by the inner end of Said valve 
stem, a supporting plate engaging Said diaphragm, 
a spring interposed between the supporting plate 

and diaphragm for normally urging the valve 
stem to a closed position, means for anchoring 
the edges of said diaphragm and Supporting plate 
in position, and said neck having communicating 
means to permit of the passage of material under . 
pressure from the interior of the body to the in 
terior of the neck and in contact With the dia 
phragm for controlling the movement of Said 
Valve stem to and from an open position, 

2. A device of the class described comprising 
a body having a projecting neck, said neck hav 
ing a discharge opening provided with inclined 
walls for constituting a valve seat, a valve stem 
having a beveled outer end adapted to . Snugly 
fit upon said seat for closing said opening, a dia 
phragm carried by the inner end of Said Valve 
Sten, a Supporting plate engaging Said diaphragm, 
a spring interposed between the supporting plate 
and diaphragn for norinally urging the Valve 
Stem to a closed position, means for anchoring 
the edges of said diaphragm and Supporting plate 
in position, and said neck having communicat 
ing means to permit of the passage of material 
under pressure from the interior of the body to 
the interior of the neck and in contact with the 
diaphragm for controlling the movement of said 
Waive stem to and from an open position, and 
Said neck having a depending skirt within which 
Said Cornmunicating ports are formed. 

3. A device of the class described comprising 
a body having a projecting neck, said neck hav 
ing a discharge opening provided with inclined 
Walls for constituting a valve seat, a valve stem 
having a beveled outer end adapted to snugly fit 
upon Said Seat for closing said opening, a dia 
phragm carried by the inner end of Said valve 
Stern, a Supporting plate engaging said diaphragm, 
a Spring interposed between the Supporting plate. 
and diaphragm for normally urging the valve 
Stem to a closed position, means for anchoring 
the edges of Said diaphragm and Supporting plate 
in position, Said neck having communicating 
means to permit of the passage of material under 
preSSure from the interior of the body to the in 
terior of the neck and in contact with the dia 
phragm for controlling the movement of said 
valve stem to and from an open position, and said 
neck having a depending skirt within which said 
communicating ports are formed, the lower edges 
of Said skirt being inturned to constitute a sup 
porting flange for said plate and diaphragm. 

4. A device of the class described comprising a 
body having a discharge opening formed therein, 
a valve stem adapted to normally close said dis 
charge opening, means for controlling the open 
ing and closing of said valve stem, and means 
for Supporting said last mentioned means and 
Comprising a thimble externally threaded at its 
upper end and threaded into contacting engage 
ment with said body for supporting said valve 
Stem in an operative position. 

5. A device of the class described comprising a 
body having a discharge opening formed therein, 
a valve stem adapted to normally close said dis 
charge opening, means for controlling the open 
ing and closing of said valve stem, and means 
for Supporting Said last mentioned means and 
comprising a thimble having laterally extending 
tapering flanges adapted to bite into engagement. 
with the inner walls of said body for supporting 
said thimble in position. 

6. A device of the class described comprising a 
body having a discharge opening formed therein, 
a waive stem adapted to normally close said dis 
charge opening, means for controlling the open 
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4. 
ing and closing of said valve stem, and means 
for supporting Said last mentioned means and 
comprising a thimble having means for gripping 
engagement with the inner walls of Said body for 
Supporting said thimble in position. 

7. A device of the class described comprising a 
body having a discharge Opening formed therein, 
a valve stem adapted to normally close Said dis 
charge opening, means for controlling the open 
ing and closing of said valve stenin, and means 
for supporting said last mentioned means and 
Comprising a thimble having means for detach 
ably engaging the inner Walls of Said body for 
gripping the inner walls of the body and Sup 
porting said thimble in position. 

8. A device of the class described comprising a 
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body having a discharge opening formed therein, 
a valve stem adapted to normally close said dis 
charge opening, a diaphragm Supporting Said 
Valve Stem and adapted to control the opening 
and closing thereof, means for Supporting the 
diaphragm, a bottom fitted within Said last men 
tioned means and clamping the edges of the 
diaphragm against said last mentioned means 
for anchoring the diaphragin in position, yield 
able means for normally luigiing said valve stem 
to a closed position, and said diaphragm Sup 
porting means having entrance Openings to per 
mit the passing of the contents of Said body into 
engagement with Said diaphragm. 

EPIDIO AMBRIOSO JAEN. 

5 

O 

5 


