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This invention relates to new and improved closures. 
More specifically, this invention relates to combined 
spout and closure structures which are adapted to be used 
with bottles, tubes, etc. as will be more fully explained 
hereinafter. 
Combined spout and closure structures are commonly 

used for dispensing virtually any known liquid or semi 
liquid composition from bottles, collapsible tubes, etc. 
Such constructions have conventionally been manu 
factured out of several different parts which are assembled 
prior to use. Because of the fact several parts are em 
ployed with these prior structures, a number of distinct 
problems are normally encountered with them. Prob 
ably the most common of these problems relates to the 
difficulty in forming a satisfactory seal against leakage at 
the point where a rotatable part in these prior structures 
abuts against a part held in a fixed position. Another 
distinct problem with these prior structures results from 
the fact that it is extremely difficult because of the size 
limitations to form these prior combined spout and clo 
sure structures with sufficiently large passages so that they 
can be used with viscous materials such as certain types 
of liquid synthetic detergents, toothpaste or the like. 

These problems may be considered secondary to vari 
ous cost problems. With the combined spout and closure 
structure found in the prior art which corresponds to 
the structures of the present invention at least two sep 
arate members have to be independently manufactured 
and then assembled together. The fact that several parts 
are involved obviously increases the cost of these prior 
structures over a bare minimum value. It is thought that 
this reason is primarily responsible for the sale of the 
prior combined spout and closure structure being limited 
at the present time. Market research has evidenced that 
there is an extremely large demand for combined pouring 
spout and closure structures selling at an extremely low 
cost. 

It is a broad object of the present invention to provide 
combined pouring spout and closure structures which can 
-be conveniently manufactured in one piece by existing 
techniques. This is quite important since with the new 
structures of the invention only one part has to be manu 
factured whereas the prior related structures required at 
least two parts. A further object of the invention is to 
provide structures of the class indicated which can be 
used as caps for various types of containers or which can 
be used as an integral part of a collapsible tube. A still 
further object of the invention is to teach the construction 
of one-piece combined pouring spout and closures which 
are capable of being used with virtually any common type 
of semi-liquid or liquid preparation. 

: It may be stated in essentially summary form that 
these and other objects of the invention are achieved 
through the formation of one-piece structures of the type 
discussed, each of these structures including: an elon 
gated pouring spout having a base and a passage leading 
from the base through this spout; a membrane attached 

5 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

6. 

65 

70 

to the base of the spout around said passage, this mem 

2 
brane being capable of bending from a first configuration 
to a second configuration; and a peripheral portion at 
tached to the outer edge of the membrane, this peripheral 
portion being adapted to be used to hold the complete 
structure of this invention in an operable position. Al 
though in this summary the various parts of a structure 
of this invention are indicated as being separate from 
one another, it is to be understood that these parts are 
preferably formed integrally with one another out of a 
single piece of material. It is at least theoretically pos 
sible to form the members set forth in this summary sep 
arately from one another in such a manner that they are 
adapted to be connected so as to provide a colorable 
imitation of a preferred structure of this invention. 

It should be pointed out that the aforegoing structures 
of the invention differ from many prior structures utilizing 
a flexible tube as both a pouring spout and a closure in 
that the bending action utilized is designed to take 
place in what may be a comparatively small membrane, 
this membrane being attached to a spout which in many 
respects may be considered to resemble a tube. As will 
be more fully apparent the closing action employed with 
the structures of this invention is designed so as to take 
place upon deformation of the membrance employed by 
moving the spout utilized so that it extends along the 
surface of this membrane. Obviously this is a different 
type of action than is achieved by bending a flexible tube 
so as to cause it to close. A specially designed mem 
brane, as indicated in the preceding summary, is very 
desirable inasmuch as it permits the desired bending action 
utilized with the invention to take place within a com 
paratively small, limited area, such as the area normally 
found at the opening at the mouth of a bottle. 

Because of the nature of the invention it is not con 
sidered necessary or advisable to set forth in this descrip 
tion a further discussion of the objects and advantages of 
the invention itself. Various further objects and advan 
tages of the invention will be more fully apparent from 
a detailed consideration of the remainder of this disclo 
Sure, including the appended claims and the accompany 
ing drawing in which: 

Fig. 1 is a side cross-sectional view taken at line 1-1 
of Fig. 2 of a combined spout and closure structure of 
the invention utilized as an integral part of a collapsible 
tube; 

Fig. 2 is a top elevational view of the structure shown 
in Fig. 1; 

Fig. 3 is a side elevational view, partially in section, of 
the structure shown in Fig. 1 assembled in a closed posi 
tion during use; 

Fig. 4 is a cross-sectional view similar to Fig. 1 of a 
modified structure of this invention utilized as a bottle 
Cap 

Fig. 5 is a similar side cross-sectional view of the modi 
fied structure shown in Fig. 4 in a closed position; 

Fig. 6 is a cross-sectional view taken at line 6-6 of 
Fig. 5; 

Fig. 7 is a side cross-sectional view similar to Fig. 4 
of a second modified structure of this invention; 

Fig. 8 is a view taken at line 8-8 of Fig. 7 illustrating 
the configuration of certain parts when this modified struc 
ture is in a closed configuration; 

Fig. 9 is a side elevational view, partially in section, 
similar to Fig. 4 of a third modified structure of the in 
vention; 

Fig. 10 is a view taken at line 10-10 of Fig. 9 ill 
lustrating the closing of the modified form of the inven 
tion shown in Fig. 9; 

Fig. 11 is a side cross-sectional view similar to Fig. 4 
of a fourth modified structure of the invention; 

Fig. 12 is a cross-sectional view similar to Fig. 11 show 
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ing the action involved in closing this fourth modified 
structure of the invention; and 

Fig. 13 is a cross-sectional view taken at line 13-13 
of Fig. 11. 

In all figures of the drawing like numerals are used 
to designate like parts wherever convenient for purposes 
of illustration and explanation. It is to be expressly 
understood that this invention is not limited to various 
combined spout and closure structures having the exact 
configuration illustrated inasmuch as a large number of 
differently appearing structures can be readily designed 
by those skilled in the art to which this invention per 
tains, which differently appearing structures utilize the 
essential type of action described in this specification. 

In Fig. 1 there is seen a combined spout and closure 
structure 10 of the invention formed so as to be a 
part of a conventional collapsible tube 2. As indicated 
in the drawing, this structure 10 is located so as to in 
effect serve as a top of the tube 12. The actual struc 
ture 10 consists of a membrane 4 secured at its periphery 
to the tube 12; this membrane is provided with a cen 
ter opening 16 which is in communication with a passage 
18 leading completely through a spout 20, the base 22 
of which is attached to the membrane 14 immediately 
around the opening 16. As can be clearly seen in Figs. 
1 and 2 of the drawing, the membrane 14 is formed so 
as to have a corrugation extending away from the tube 
12 around the spout 20 so as to be spaced from the spout 
by means of small groove 26. This groove 26 is inter 
sected by a sloping radial groove 28 leading across the 
membrane 14. It can be clearly seen in Fig. 1 of the 
drawing both the corrugation 24 and the groove 26 lead 
towards a low point in the structure 10 where the cor 
rugation 24 is interrupted where the groove 28 intersects 
the groove 26 so as to, in effect, form an extension on 
the groove 26. 

This type of structure is considered to be very im 
portant with the instant invention. With it the spout 20 
may be rotated as indicated by the arrow in phantom 
in Fig.1 to the position indicated in Fig. 3 of the draw. 
ing (and indicated in phantom of Fig. 1 of the drawing). 
As this occurs the groove 26 is distorted as indicated 
in Fig. 3 of the drawing and the corrugation 24 is also 
distorted to some extent. When the spout 20 is ro 
tated in the manner indicated, the end 30 of this spout 
comes into engagement with a small tab 32 which is at 
tached to the edge of the membrane 4 so as to project 
generally in the same direction as the spout 26. As 
pressure is applied to the spout 20 forcing it against 
this tab 32 the tab 32 is forced back until such time 
as a small projection 34 formed on the tab 32 snaps 
within the passage 18. At this point the tab 32 springs 
back to its initial position and a seal is formed between 
the tab 32 and the projection 34 and the passage 18 in 
the spout 20. Depending upon the precise dimensions 
employed in the structure illustrated this seal can either 
be the result of the projection 34 blocking the passage 
18 or the result of the end 30 of the spout 20 fitting 
against the tab 32 or both. 
The entire structure 0 is, with this form of the inven 

tion, preferably manufactured as an integral part of the 
tube 12 by established techniques. At the present time 
it is preferred to form all of the different combined 
spout and closure structures of this invention by estab 
lished injection molding or other related techniques from 
various flexible plastics such as polyethylene or various 
related resins which are sometimes referred to generally 
as polyolefins. The composite structures indicated in this 
specification can also be formed out of other various re 
lated flexible plastics such as flexible nylons, a num 
-ber of compositions formed using diisocyanates, and 
various vinyl type resins. The precise resin used inform 
sing any structure of this invention will, of course, vary 
depending upon the exact use of the structure being manu 
factured since certain resins are more advantageously 
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4. 
used with certain materials than others. It is important 
to emphasize that the structure 10 and the tube 12 may 
be completely formed by a simple injection molding op 
eration so that the bottom (not shown) of the tube 12 
is open. Any of the other structures herein indicated 
may be similarly formed. It is theoretically possible 
to form the structures described in this specification of 
other materials besides the plastics of the type indi 
cated in this discussion. However, it is believed that 
for commercial reasons the structures of this invention 
will always be formed substantially as herein indicated. 

Particular note is made of the fact that the thickness 
of the wall sections of the membrane 14 may be varied 
considerably depending upon bending characteristics de 
sired. Also the thickness of this membrane may be in 
creased in areas of stress or strain in order to prevent 
breakage. It is normally preferred to manufacture the 
spout 20 so that this spout 20 has a comparatively thick 
wall section in order that it may rotate as indicated with 
out bending since such bending would interfere with the 
creation of a seal of the type indicated in this discussion. 
In all cases with the structure 10 it is preferred that 
the outer periphery of the membrane 14 be held in a 
substantially rigid manner by a substantially inflexible 
peripheral portion. In the case of the structure shown 
in Figs. 1, 2 and 3 this peripheral portion is constituted 
by the upper end of the tube 12. 
For shipping purposes it may be desired to modify the 

structure 10 so as to form during manufacture upon the 
end 30 of the spout 20 of passage 18 a small cap 36 
which forms a permanent seal on the spout 20 until such 
time as it is cut from the spout along a groove 38 by a 
knife or the like. The use of such a cap completely 
prevents any danger of leakage during shipment. The 
means specified in the preceding discussion for sealing the 
spout 20 are considered to be adequate for normal house 
hold use and for shipping where due care is exercised to 
prevent damage to the structure 10. 

In Fig. 4 of the drawing there is shown a modified 
combined spout and closure structure 40 of the invention. 
This structure is formed in the manner of a cap so as 
to be provided with a lower dependent flange 42 having 
a bead or snap ring 44 located on the interior thereof 
in a known manner so that this closure 40 may be Snapped 
into position around another flange 46 at the top of a 
conventional container 48. The structure 40 differs from 
the structure 10 in several regards. One of these is that 
the tab 32 used in the structure 10 is omitted in this form 
of the invention and instead is replaced by two upstanding 
projections 50 formed generally above the flange 42 in 
such a manner that the spout 20 employed with this modi 
fication of the invention may be wedged between these 
two projections 50 so as to permanently hold the spout 
in a closed position as indicated in Fig. 5. 
When the spout 20 is so rotated a flat tab 52 formed 

adjacent to the groove 26' so as to extend generally away 
from this projection 50 is brought into engagement with 
another tab 54 located at the base of the spout 20 so as 
to extend towards the tab 52. These two tabs fit together 
in the manner illustrated so as to form a seal in this 
modified structure of the invention when the spout 20 is 
rotated in the manner indicated. The remainder of the 
structure 40 is identical with the structure 10. 

In Fig. 7 of the drawing there is illustrated another 
modified spout and closure structure 60 of the invention 
which is very similar to the structure 10 but which is 
formed in the shape of a cap.so as to include a dependent 
flange 62 having internal threads 64 formed therein so 
that this structure 60 may be mounted upon the threaded 
top 66-of a conventional container, 68. The structure 60 
is preferably manufactured so as to include projections 
70 which extend from the periphery of a membrane 14' 
parallel to the spout 20' and to the groove 28. These 
projections are, with this form of the invention, provided 
with terminal bent-over ends 72 which face one another 
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in such a manner that the ends 72 securely lock the spout 
20' against movement so as to hold this spout against 
a small “built up” knob 74 located within part of the 
groove 28'. Preferably the wall section 76 of the spout 
20' which is adapted to fit against this knob 74 when 
the spout 20' is rotated in the manner shown in phan 
tom in Fig. 7 to the position indicated in Fig. 8 is formed 
so as to be comparatively thin in order that this wall Sec 
tion may be deformed by the knob 74 so as to form a seal 
within the spout 20'. The remainder of the structure 60 
is identical with the structure 10. 
A further modified combined spout and closure struc 

ture of the invention 80 is indicated in Fig. 9 of the draw 
ing. This specific structure is identical to the structure 
10 except as indicated. Instead of being formed as part 
of a tube the structure 80 is formed in the shape of a cap 
having a flange 42 equipped with an angular bead 44 
as indicated in Fig. 4 of the drawing so as to be capable 
of being used with a container 48". With the structure 
80 a projection or tab 82 is used instead of a tab 32. As 
can be seen from an examination of Figs. 9 and 10 this 
tab 82 is provided with a sloping surface 84 from which 
there projects a small projection 86. With this modified 
form of the invention the spout 20' is provided with 
a sloping end 88 so that the spout 20' may be located 
so as to be held by the tab 82 by rotating this spout to 
one side of the tab 82 and may then by slipping the Spout 
under this tab 82 with the end 88 fitting against the Sur 
face 84 so as to form a seal. If desired, the projection 
86 can also be used for forming a seal in the manner 
previously described. If the latter case is used, it is 
possible to dispense with the seal between the surface 84 
and the end 88 although this is not considered preferable. 

In Fig. 11 of the drawing there is shown a fourth modi 
fied combined spout and closure structure 90 of the in 
vention which is identical in operative features to the 
structure 10 illustrated except for the fact that in this 
case the spout 20 is replaced by another spout 92 having 
a flattened oval-like shape as indicated in Fig. 13. Within 
the opposed elongated sides of a passage 94 extending 
through this spout 92 there are formed opposed lips 96 
which are forced together when the spout 92 is rotated 
to a closed position by engagement with a bump or pro 
jection 98 within the passage 28' as indicated in Fig. 12 
of the drawing. Those skilled in the art to which this 
invention pertains will realize that with the structure 90 
a multi-seal effect is obtained by the lips 96 pressing to 
gether and by the previously described action at the end 
of the spout 92. Thus, a very effective safeguard against 
leakage is provided in this structure 90. It is considered 
obvious from Fig. 11 of the drawing that the structure 
90 is also formed in manner of the structure 40 as to 
include a flange 46' and an angular bead 44' so that this 
structure may be used upon a container 48'. 

All of the various combined spout and closure struc 
tures illustrated in the figures are designed to be formed 
in the same manner and out of the same material, as 
the structure 10 previously described. Any of the various 
structures 40, 60, 80 or 90 can be formed as an integral 
part of a collapsible tube by merely extending the various 
flanges attached to these structures so that they serve 
as a wall of a tube. Similarly the structure 10 can be 
modified by modifying the upper portion of the tube 12 
in the manner indicated with any of the modifications of 
this invention so as to be capable of being used as a 
common cap of either a "snap-on' or a threaded variety. 
Similarly a cap such as the cap 36 can be employed with 
any of the various modified forms of the invention; and 
any of the various sealing structures shown can be em 
ployed in conjunction with one another in the manner 
illustrated in Fig. 11 wherever the operation of structures 
do not interfere with one another. 

It is presently considered that the membrane 14 de 
scribed in connection with any of the above structures 
should preferably be formed having a comparatively flex 
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6 
ible wall section which, if desired, may be built up slightly 
at points of maximum flexure so as to prevent cracking. 
The shape of the membrane 14 shown is considered im 
portant with the instant invention; satisfactory preliminary 
results have been obtained with the shape illustrated. It 
is considered possible, however, to form the membrane 
14 so as to have other configurations which are related 
to the specific configurations shown and still obtain the 
benefits of this invention. It is also possible to change the 
configuration of other parts of the structure illustrated 
while still retaining the method of operation of these 
parts. 

Because of the fact that considerable modification may 
be made in the structures shown without departing from 
the essential nature of this invention, the invention itself 
is to be considered as being limited only by the appended 
claims as these claims may be interpreted in the light 
of patent doctrine of equivalents. Wherever the term 
"means' is used in these claims, this term is to be taken 
as covering corresponding structure illustrated and de 
scribed or the equivalent of it. 

claim: 
1. A combined pouring spout and closure structure 

formed out of a single piece of material, said structure 
including: a relatively rigid pouring spout having a 
passage extending therethrough from one end of said 
spout to the other end of said spout; a membrane 
attached to said spout so as to extend around said 
spout, said membrane being capable of being deformed 
from its normal configuration by movement of said 
pouring spout; an edge portion attached to said mem 
brane so as to hold the periphery of said membrane during 
movement of said pouring spout; means for holding 
said pouring spout when said pouring spout has been 
moved so as to deform said membrane, said means for 
holding said pouring spout being located on said edge 
portion; and means for closing said passage in said 
pouring spout when said pouring spout is held by said 
means for holding. 

2. A structure as defined in claim 1 wherein said 
means for holding and said means for closing are 
identical. 

3. A structure as defined in claim 1 wherein said 
membrane is provided with a groove adjacent said spout 
and a raised corrugation surrounding said groove. 

4. A structure as defined in claim 3 wherein said 
means for closing comprise tabs formed on said mem 
brane, said tabs being formed so as to fit against one 
another when said pouring spout is moved so as to deform 
said membrane and when said pouring spout is held by 
said means for holding. 

5. A structure as defined in claim 1 wherein said 
means for closing comprises lips formed in said passage 
on said spout, said lips fitting together when said spout 
is held by said means for holding so as to seal said 
passage. 

6. A structure as defined in claim 1 wherein said 
means for holding comprises: a tab, and wherein said 
spout may be rotated so as to cause temporary deforma 
tion of said tab fitting by forcing the end of said spout 
against said tab whereby the end of said spout may 
be held by said tab after temporary deformation of 
said tab. 

7. A structure as defined in claim 6 including a projec 
tion formed on said tab, said projection being adapted 
to fit within said passage. 

8. A structure as defined in claim 1 wherein said 
means for holding comprises a tab having a sloping 
surface and wherein said spout is provided with a sloping 
end whereby said spout may be rotated to one side of 
said tab and thence under said tab so that said sloping 
end abuts said sloping surface in order to hold said 
spout. 

9. A structure as defined in claim 8 including a projec 
tion formed on said surface, said projection being adapted 
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to fit within said passage when said spout is held by 
said tab. - 

10. A structure as defined in claim 1 wherein said 
'means for closing includes a knob formed on said 
membrane said knob serving to deform part of said 
spout when said spout is held by said means for holding. 

11. A structure as defined in claim 8 wherein said 
means for holding comprise projection positioned so as 
to engage said spout. 
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