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The present invention relates to closure caps for col 
lapsible containers and more particularly to closure caps 
for containers, utilized for containing extrudible pasty ma 
terials such for example as tooth paste, ointments, beauty. 
creams and sandwich spreads. . 

Heretofore such containers which comprise an extrusion 
nozzle, have been provided with a screw-on closure, cap 
having an imperforate top whereby said cap has had to be 
removed every time it was desired to squeeze some of the 
contents out of the container. Besides being troublesome, 
this circumstance frequently led to the losing of the closure 
cap so that in many cases the container with its contents 
had to be discarded, or at best there existed the danger 
of an undesired extrusion taking place by inadvertent com 
pression of the unclosed container. . . . . . 
The principal object, therefore, of the present invention 

is to provide a closure cap for collapsible containers of the 
kind described which cap may be kept permanently on the 
container nozzle and yet permit immediate extrusion of the 
contents. s' . . . . . . . . . . . . . . . 

Another object is to provide a removable closure cap 
for collapsible containers, comprising a diaphragm type 
valve arrangement of a novel construction. These and other objects and advantages of the present 
invention will become more readily apparent in the course 
of the following detailed description of certain preferred 
embodiments thereof illustrated by way of example in the 
accompanying drawings. 

In the drawings: - m 
Fig. 1 is a top plan view of a closure cap according to the 

present invention. 
Fig. 2 is a section along the line II-II of Fig.1. 
Fig. 3 is a plan view showing a diaphragm type valve 

as used in the present invention. 
Fig. 4 is a diametral section of a modified form of my 

novel closure cap. . . . - 
Fig. 5 is a perspective view of a sealing spider for use 

in embodiments of the type shown in Fig. 4. m 
Fig. 6 is a perspective view of a collapsible container 

head fitted with my novel closure cap during use, and 
Fig. 7 is a similar view showing the cap after use. . . 
Referring first to Figs. 1 through 3, I have there illus 

trated a valved closure cap according to the present inven 
tion comprising a hollow body 6 including a skirt portion 
7 which is shown as internally screw threaded at 8 to en 
able the closure cap to be screwed on to the nozzles of con 
ventional collapsible containers. Said skirt portion is 
open at one end to receive such nozzle and at the other end 
has an inwardly directed flange 9 defining a relatively large 
circular mouth 10 which is normally substantially closed 
by a diaphragm 11. . . . . . . . . . . . . 

As best seen in Fig. 3 said diaphragm consists of a 
circular piece of thin resilient sheet material centrally 
pierced to provide an orifice 12 of very small diameter, say 
of the order of 1.0 or 0.5 mm or less. The material of 
the diaphragm is also cut to define a plurality of slits, pref. 
erably three slits 13 radiating from the orifice 12 in mutual 
ly equiangular relationship and extending to points spaced 
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2 
inwardly of the edge 14 of diaphragm thereby defining an 
annular imperforate marginal portion 15 and three cen 
trally directed generally triangular tongues or flaps. 16. 
Said marginal portion is adapted to be secured to said flange 
9. It may be secured thereto by means of an adhesive 
cement or by other means such as a spring ring, but pref 
erably the diaphragm has said margin 15 embedded in the 
material of said flange 9, as shown in Fig. 2. This method 
of assembly is particularly suitable when the body 6 of 
the closure cap is made of molded material as then the 
diaphragm can be treated as an insert. 
While various materials such as stiff sheet rubber, and 

plastic base sheet materials having a sufficient degree of 
elasticity, may be used, I have found that very satisfac 
tory results as to both the operation and the durability of 
the diaphragm can be obtained by using the cellulosic back 
ing material now employed for photographic and, more 
particularly, radiographic films. Such backing material 
has a convenient thickness, is sufficiently springy and is 
readily worked. It is however to be understood that I do 
not intend to restrict the invention to the use of any par 
ticular material since any material which on being given 
the form shown in Fig. 3, has sufficient flexibility and 
Springiness to give the tongues. 16 adequate opening and 
restoring powers, may be used for practicing this inven 
tion. The material selected should also, of course, meet 
any of the requirements of a circumstantial nature, such: 
as being non-toxic and innocuous to the contents of the: 
container to which the closure cap is to be applied. 

It is of course desirable that the tongues should not be 
so stiff as to require an abnormal effort on the part of the 
user, to extrude the contents of the collapsible container, 
yet the tongues should have sufficient restoring powers to 
regain substantially their coplanar relationship when the 
extruding pressure on the contents of the container has 
ceased. 

In order to assist the opening and closing action of the 
tongues 16, the slits 13 are preferably of some positive 
though very small width, as for example, they may be a 
fraction of a millimeter wide. ' 
Hence in the embodiment hereinabove described, on the 

application of extruding pressure to the container 17 (Figs. 
6 and 7) a three armed column of pasty content 18 having 
arms or webs 19 radiating from a central core 20 will is 
sue from the diaphragm 11, the tongues 16 of which will be 
deflected outwardly as shown in Fig. 6 whereby the sides 
of the arms or webs 19 will not be plane but somewhat 
thickened as will also the central portion or core 20 of 
column 18. 
When a sufficient length of pasty contents has been ex 

truded and deposited on a receiving surface (not shown) 
such as a tooth-brush, the pressure is relieved and the 
column may be broken off by the usual wiping movement 
given to the container and hence to the outlet thereof, 
which in the present invention is the closure cap 6. 
The resiliency of the material of the diaphragm should 

be sufficient to cause the flaps 6 to tend strongly to return 
to their coplanar positions, their return to such position or 
to a close approximation thereto, being materially assisted. 
by the wiping action mentioned hereinabove. Thus, after 
the container has been used it may just be laid aside and 
the diaphragm 11 will be sufficient to retain the contents in 
the container and to protect all but a very small area 
indeed from the influence of the atmosphere. 
When it is desired that the area of the pasty material. 

exposed after use, that is to say the area represented by the 
material in the central orifice 12 and the slits 13, shall be. 
reduced to a minimum, a sealing. spider-21 (see Figs. 4. 
and 5) may be provided closely behind the diaphragm. 11. 
Said spider comprises a central boss 22 of a size to block 
up the orifice 12, and three radial legs 23 each positioned 
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in a linement with one of the slits 13 and of a size to block 
said slits throughout their length. Said spider is mounted 
inside the hollow body 6 behind the diaphragm 1 and 
closely adjacent thereto, as indicated in Fig. 4. The 
central boss 22 may be long enough to project through the 
orifice 2 and the legs 23 may be round with their ends 
inbedded in the material of the body 6. In the modifica 
tion shewn in Fig. 5 the legs 23a are oval or streamline in 
contout and are therefore adapted to extend at least partly 
into the slits of a diaphragm. The boss 22a is also of a 
streamine contour and would also project through said 
crifice." By the use of the spider, substantially complete 
closure of the dispensing end of the closure cap can be 
ensured by properly choosing the elasticity of the dia 
phragm, having regard to the viscosity of the plastic 
hateria. 
When the contents of a particular container to which 

the closure cap has been applied, are exhausted, said cap 
may be removed, washed or otherwise cleaned and applied 
to another container. 
will be coplanar and, particularly if the sealing spider is 
provided, will constitute a satisfactory closure so that a 
new, ful container can be marketed directly when fitted 
with only a closure cap according to the present invention. 
If desired, of course, a wafer of sheet material may be 
affixed to the dispensing end of the cap. For instance the 
wafer anay be stuck to the flange 9. 
Although I have described the present invention with 

particular reference to certain preferred embodiments, 
it is to be understood that I do not desire to be limited 
thereby but that I may make such changes and modifica 
t therein as lie wtihin the scope of the appended claims. 

1. A closure cap for collapsible containers including an 
externally screw threaded nozzle, said closure cap com 
prising a hollow body including a skirt portion internally 
threaded for screwing onto said nozzle and being open at 
one end the other end of said hollow body defining a rela 
tively large mouth, a diaphragm of resilient sheet material 
located inside said hollow body and extending over said 
nath, said diaphragm being perforated to define a cen 
tral relatively small orifice and a plurality of slits radiating 
fron stid orifice in mutually substantially equi-angular 
relationship and extending to points spaced inwardly 
of the perimeter of said diaphragm to define an annular 
in perforate marginal portion and a plurality of substan 
tiny triangular outwardly deflectable tongues having 
apices directed towards said orifice, and fixing means 
securing said marginal portion in position in said hollow 
body, a sealing spider for said orifice and plurality of slits, 
EE spider being located inside said hollow body 

be said diaphragm and having a central boss and a 
plurality of legs, said central boss being in alignment and 
extending into said orifice and said plurality of legs, ex 
tending into said plurality of slits. 

2. A closure cap for collapsible containers including a 
nozzle, said closure cap comprising a hollow body includ 
ing a skirt portion of a size to fit over said nozzle, and 
open at one end, the other end of said hollow body defin 
iris a relatively large mouth, a diaphragm of resilient sheet 
material located inside said hollow body and extending 
over said mouth, said diaphragm being perforated to 
define a central relatively small orifice and a plurality of 
sits radiating from said orifice in mutually substantially 
equilangular relationship and extending to points spaced 
inwardly of the perimeter of said diaphragm to define an 
annular imperforate marginal portion and a plurality of 
substantially triangular outwardly deflectable tongues 
having apices directed towards said orifice, said marginal 
portion being embedded in the material of said skirt por 
tion, a sealing spider for said orifice and plurality of slits, 
shid selling spider being located inside said hollow body 
adhegt said diaphragm and having a central boss and a 

When so applied, the tongues 16 : 
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4. 
plurality of legs, said central boss being in alignment and 
extending into said orifice and said plurality of legs ex 
tending into said plurality of slits, said legs having free 
ends embedded in said skirt portion. 

3. A closure cap for collapsible containers including a 
nozzle, said closure cap comprising a hollow body includ 
ing a skirt portion of a size to fit over said nozzle and being 
open at one end, the other end of said skirt portion defining 
a relatively large mouth, a diaphragm of resilient sheet 
material located inside said hollow body and extending 
over said mouth, said diaphragm being perforated to define 
a central relatively narrow orifice and a plurality of rela 
tively narrow slits radiating from said orifice and extend 
ing each to a point spaced inwardly of the perimeter of 
said diaphragm to define an imperforate marginal portion 
and a plurality of outwardly deflectable triangular tongues 
having apices directed towards said orifice, a sealing Spider 
permanently located inside said hollow body adjacent said 
diaphragm and on the side thereof remote from said 
mouth, said spider comprising a central boss located in 
alignment with said orifice and a plurality of radial legs 
aligned with said slits. 

4. A closure cap for collapsible containers including 
a nozzle, said closure cap comprising a hollow body in 
cluding a skirt portion of a size to fit over said nozzle 
and being open at one end, the other end of skirt portion 
defining a relatively large mouth, a diaphragm of resilient 
sheet material located inside said hollow body and ex 
tending over said mouth, said diaphragm being perforated 
to define a central relatively narrow orifice and a plural 
ity of relatively narrow slits radiating from said orifice 
and extending each to a point spaced inwardly of the 
perimeter of said diaphragm to define an imperforate 
marginal portion and a plurality of triangular tongues 
having apices directed towards said orifice, said marginal 
portion being embedded in the material of said hollow 
body, a sealing spider permanently located inside said 
hollow body adjacent said diaphragm and on the side 
thereof remote from said mouth, said spider comprising 
a central streamline boss located in alignment with said 
orifice and extending thereinto, and a plurality of radial 
streamline legs aligned with said slits having free ends 
embedded in the material of said hollow body and ex 
tending into said slits. 

5. A closure cap for collapsible containers comprising 
a hollow body including a skirt portion open at one end, 
the other end of said hollow body defining a relatively 
large mouth, a diaphragm of resilient sheet material lo 
cated inside said hollow body and extending over said 
mouth, said diaphragm being perforated to define a cen 
tral relatively small orifice and a plurality of slits radiat 
ing from said orifice in mutually substantially equi-angu 
lar relationship and extending to points spaced inwardly 
of the perimeter of said diaphragm to define an annular 
imperforate marginal portion and a plurality of substan 
tially triangular outwardly deflectable tongues having 
apices directed towards said orifice, and fixing means se 
curing said marginal portion in position in Said hollow 
body, a sealing spider for said orifice and plurality of 
slits, said sealing spider being located inside said hollow 
body adjacent said diaphragm and having a central boss 
and a plurality of legs, said central boss being in align 
ment and extending into said orifice and said plurality of 
legs extending into said piurality of slits. 
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