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ABSTRACT OF THE DISCLOSURE 
A nozzle and cap therefor molded of synthetic plastic 

material and adapted to be inserted as a unit within a 
suitable container wall opening. The nozzle is formed 
with an integral sealing diaphragm and a pull member 
secured thereto enabling hand removability of the 
diaphragm. A tubular spout is stored within the nozzle 
and may be raised to pouring position after removal of 
the diaphragm. 

This invention relates to plastic closures for containers 
and is particularly concerned with such closures pro 
vided with a hand removable tear out diaphragm. 
One type of closure formed of synthetic plastic ma 

terial that has recently come into widespread use is a cap 
and nozzle construction adapted for insertion as a unit 
within a suitable container wall opening. A sealing 
diaphragm is integrally formed across the nozzle throat 
as a safeguard against leakage or undetected pilferage. 
A pull member is integrally connected to the diaphragm 
to enable hand removal there of by tearing. In the prior 
are constructions brought forth embodying the above de 
scribed construction the sealing diaphragm has closed off 
the nozzle throat at a point substantially below the top 
of the nozzle. This recessed diaphragm arrangement has 
had appeal in that it provides a compartment within the 
upper end of the nozzle between the diaphragm and the 
top of the throat within which the pull member is de 
?ected and stored when the overlying cap is in closed 
position. Not so appealing, however, are some disadvan 
tages arising from this construction. One readily no 
ticed de?ciency in the recessed diaphragm arrangement 
is the degree of pull member accessibility sacri?ced. A 
fraction of an inch increased length in the pull member 
can, under certain conditions, make the difference be 
tween success and failure in removing the diaphragm 
with the unaided hand. Moreover, should it be necessary 
to employ a knife or some other sharp instrument to as 
sist in removing the diaphragm, its placement down in 
side the nozzle throat greatly impedes the removal op 
eration and increases the likelihood of damage to the 
closure. Another disadvantage in having the diaphragm 
down inside the nozzle throat is the potential dirt pocket 
created. A recessed diaphragm always introduces the 
possibility of product contamination since dirt or other 
foreign matter can easily get into the nozzle throat where 
it is di?icult to remove or even notice and fall into the 
container upon removal of the diaphragm. ‘It is most 
desirable to leave the nozzle throat sealed off against 
any possibility of contamination prior to the dispensing 
of the container contents therethrough. 

These and other de?ciencies inherent in known plastic 
cap and nozzle constructions have been overcome by the 
invention in disclosing a closure wherein the nozzle 
throat is closed olf by a sealing diaphragm advantage~ 
ously positioned at the uppermost end thereof. The in 
side of the overlying cap is provided with a special com 
partment for storing the diaphragm pull member above 
the nozzle throat when the cap is in closed position. 
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With this improved arrangement the removal of the over 
lying cap allows the pull member to spring up to a com 
pletely exposed, readily accessible position right on top 
of the nozzle where its full length can ‘be effectively uti 
lized for gripping. Greater ease in removal of the dia 
phragm through pulling out of the pull member is thus 
achieved. In the event removal of the diaphragm requires 
the aid of a puncturing or cutting instrument such op 
eration can be easily and conveniently carried out with 
out the likelihood of damage to the closure. Moreover 
contamination of the container contents is guarded against 
by eliminating the presence of a dirt collecting pocket 
in the nozzle and preserving the initial cleanliness of the 
entire dispensing passage. ' 

The invention has gone yet another step further and 
incorporated a plastic pull up spout in the closure as 
sembly. The spout is stored in lowered position under 
neath the diaphragm and may be raised to pouring 
position after the diaphragm is torn out. Accordingly a 
spout supporting seat is formed around a central portion 
of the nozzle throat beneath the sealing diaphragm and 
spaced from the lower end thereof. This arrangement of 
having the diaphragm at the upper end of the nozzle with 
the spout stored at a position spaced up from the lower 
most end of the nozzle throat has been found to con 
stitute a substantial functional improvement. One of the 
major problems with which such plastic nozzle and 
spout constructions have been confronted is the need to 
achieve a satisfactory dimensional relationship between 
the two parts so that the upper end of the spout can be 
inserted with relative ease into the lower end of the 
nozzle throat, and, after the nozzle and spout assembly 
is inserted in a container wall opening the spout will re 
main in suspended position within the nozzle. It is equally 
important that the spout can be raised to extended pour 
ing position by the end user with relative ease after the 
sealing diaphragm has been torn out. The spout and 
nozzle relationship herein disclosed provides a solution 
to the above mentioned problem which solution prevails 
even under the severest usage conditions. 

It is accordingly a principal object of this invention to 
provide new and improved plastic closures for containers. 

Another object is to provide an improved plastic noz 
zle formed with a hand removable sealing diaphragm. 

Another object is to provide a new and improved cap 
and nozzle combination. 
A further object is to provide a new and improved 

plastic nozzle and pull up spout combination. 
A still further object is to provide a plastic closure 

having an improved construction for rendering the con 
tainer to which the closure is applied completely tamper 
roof. 

p Other and more detailed objects will in part be obvious 
and in part pointed out as the description of the inven 
tion taken in conjunction with the accompanying drawing 
proceeds. 

In that drawing: 
FIG. 1 is a vertical sectional view of a nozzle cap and 

spout closure combination in accordance with the in 
vention; ‘ 

FIG. 2 is a vertical sectional view showing the closure 
assembly of FIG. I inserted within a container wall open 
ing and with the closure cap “in open position; 

FIG. 3 is an enlarged fragmentary sectional view of the 
upper end of the closure nozzle with diaphragm removed‘ 
and with the spout in slightly raised position; 

'FIG. 4 is a perspective view of the torn out sealing 
diaphragm; 

FIG. 5 is a part elevational part sectional view of the 
closure combination with the diaphragm removed and 
showing the pouring spout in raised position; and 
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FIG. 6 is a part elevational part sectional view of a 
modi?ed form of nozzle. 

Considering ?rst the captive cap and nozzle closure 
combination generally indicated at 1 and clearly shown 
in FIGS. 1 and 2, the basic components thereof are seen 
to include a nozzle 2, and overlying snap cap 3 and a 
?exible hingle strap 4 connecting the cap and nozzle. The 
entire closure 1 is integrally molded as a single unit from 
a suitable synthetic plastic material of which polyethylene 
is a nonlimiting example. The nozzle 2 is a short tubular 
member surrounded by a radially outwardly extending 
circumferential ?ange 5. Extending above the ?ange 5 is 
a short cap receiving neck 6 terminating at its upper end 
in a circumferentially enlarged locking bead 7. Below 
the ?ange 5 is a downwardly and radially outwardly ex 
tending conical surface 8 which joins the undersurface of 
?ange 5 in a concavely curved portion 9. The conical sur 
face 8 terminates at its lower end in maximum diameter 
zone indicated at 10. The lower end of the nozzle 2 then 
tapers radially inwardly and downwardly at 11 from the 
zone 10 and terminates in a lowermost cylindrical pilot 
portion 12. 
The nozzle interior or throat 13 has a short radially in 

wardly extending shoulder 14 at its lower end. A down 
wardly and radially inwardly tapering ledge 15 is formed 
within the nozzle throat 13 at a point upwardly spaced 
with respect to the shoulder 14 and approximately in line 
with the undersurface of the ?ange 5. The uppermost end 
of the throat 13 is closed off by an integrally formed seal 
ing diaphragm 16. A circular tearing zone 16a of reduced 
cross sectional thickness forms the juncture between the 
diaphragm 16 and the throat 13. Integrally attached to the 
diaphragm 16 adjacent its periphery is a ?nger loop pull 
member 17 which exends upwardly and radially inwardly 
from the diaphragm in a short neck 18 and terminates in a 
circular loop 19. The size of the pull loop is such that a 
person’s ?nger can be easily inserted therethrough for pull 
ing. In the embodiment of the invention illustrated the pull 
member 17 is positioned to extend outwardly toward the 
cap 3 in diametrical alignment with the hinge strap 4. This 
relationship, although advantageous in the mechanical 
handling and assembling of the closure, could be varied 
without departing from the scope of the invention. Of 
importance, however, is the fact that the pull member 17 
extend upwardly away from the diaphragm so as to be 
easily ‘grasped for pulling. 
The cap 3 comprises a ?at top panel 20 surrounded by 

1 depending skirt 21. The inner surface of the skirt 21 is 
provided with an inwardly facing locking groove 22 for 
engagement with the head 7 at the upper end of the nozzle 
Z. The lowermost radially inwardly facing end of the skirt 
Z1 is rounded as indicated at 23 to facilitate snap engage 
ment of the cap and nozzle. The interior of the cap 3 
above the locking groove 22 is formed to provide a stor 
age compartment indicated at 24 for housing the pull 
nember 17 when the cap is in closed position. The com 
)artment 24 is de?ned by the undersurface 25 of the cap 
:op panel 20 and the inner cylindrical surface 26 of the 
skirt 21. The ?exible hinge strap 4 integrally joins the 
Flange 5 of the nozzle 2 with the top panel 20 of the cap 3. 
To facilitate opening of the cap, a lift tab 27 extends out 
wardly from the skirt 21 as a continuation of the top 
)anel 20 and diametrically opposed to the hinge strap 3. 
As seen in FIG. 1, closing of the cap 3 causes the un~ 

lersurface 25 of the top panel 20 to push the pull mem 
aer 17 down closely adjacent the upper surface of the 
:ealing diaphragm 16. The rounded surface 23 at the lower 
:nd of the cap skirt 21 aids in camming the ski-rt groove 
52 into engagement with the nozzle bead 7. Since the up 
361‘ surface of the diaphragm 16 is ?ush with the upper 
2nd of the bead 7, the pull member 17 is completely 
roused above the nozzle within the compartment 24 in 
he cap 3. In FIG. 3 it can be seen that upon initial re 
noval of the cap for the purpose of dispensing the con 
ainer contents, the pull member is automatically released 
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4 
to spring up to its fully exposed position. This arrange 
ment not only makes the entire pull member accessible to 
facilitate grasping for hand removal of the diaphragm 16 
but in addition, should it be necessary to employ a sharp 
instrument to commence tearing of the weakened section 
16, placement of the diaphragm at the top of the nozzle 
greatly aids such operation and reduces the likelihood of 
damaging the closure or parts thereof. Moreover should 
any dirt or foreign matter get under the cap and on the 
diaphragm, it would be readily detected and easily re 
moved leaving the entire nozzle throat completely sealed 
off against contamination prior to removal of the dia 
pragm. 

It is frequently desirable to include as part of the clo 
sure combination a tubular pouring spout generally indi 
cated at 30 and which is seen to include a peripheral lip 
31 at the uppermost end thereof. The lower portion of the 
spout tapers outwardly in its downward extent at 32 as 
seen in FIG. 5 and terminates at its lowermost end in a 
peripheral ?ange 33. The spout 30 is assembled with the 
nozzle 2 by forcing the lip 31 past the shoulder 14 and 
along the nozzle throat so that the spout is loosely sup 
ported within the nozzle throat by seating of the spout lip 
31 on the throat ledge 15 and as seen in FIG. 1, a gap 33 
exists between the spout body and the shoulder 14. The 
entire closure assembly is then inserted in a container wall 
40 provided with an opening surrounded by a short neck 
41 extending downwardly and radially inwardly from the 
undersurface of the wall 41 and terminating in a free edge 
42. Insertion of the closure assembly is effected by ?rst 
placing the pilot portion 12 within the container wall 
opening. As a downward force is applied to the top of the 
closure assembly the tapered portion 11 aids in squeezing 
the zone 10 of maximum diameter past the edge 42. Upon 
seating of the undersurface of the nozzle ?ange 5 tightly 
against the container wall 40 the downward force is re 
leased and the slight springback which then occurs causes 
the free edge 42 to bite into the conical surface 8 of the 
nozzle. The exact point at which this biting in occurs along 
the surface 8 may vary depending on slight variations in 
the dimension of either the plastic closure or the container 
'wall opening. A permanent liquid tight seal is effected 
despite these variaitons which have been adequately com 
pensated for through the use of the conical surface 8. 

It should be noted, however, that along with the de 
sired scalability attained between the nozzle 3 and the 
container wall 40 there is also a substantial deformation 
of the nozzle 2 due to the squeezing action of the con 
tainer wall engagement. This results in a circumferential 
contraction of the lower end of the nozzle closing up the 
gap 33 illustrated in FIG. 1 to just a very slight clearance 
as seen in FIG. 2. In the enlarged showing of FIG. 3 it 
can be seen that this contraction of the lower end of the 
nozzle imparts a slight inclination to the nozzle throat 13 
with the internal diameter increasing as the upper end 
of the nozzle is approached. It can also be seen in FIG. 
3 that upon separation of the diaphragm 16 from the 
nozzle 2 a [residue of torn plastic material remains from 
the tearing zone 16a. Through placement of the diaphragm 
16 at the top of the nozzle throat where the internal di 
ameter is at a maximum after insertion, ample clearance 
is provided between the residue and the spout lip 31. This 
feature greatly facilitates pulling the spout up out of the 
nozzle so that it can be raised to operative pouring posi 
tion as shown in FIG. 5. The above described relation 
ship between the spout and the nozzle improves the func 
tion of the spout and is particularly advantageous in 
those areas of usage where severe swelling of the plastic 
material is a factor. 
A modi?ed form of the invention closure 50 is shown 

in FIG. .6 and like the principal embodiment is made 
up of a nozzle 51 and overlying cap 52 connected there 
to by a hinge strap 53. This form of the invention besides 
having a tamperproof sealing diaphragm and pull mem 
ber as in the form of FIGS. l—5, is in addition provided 
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with a circumferential weakened tearing zone 54 posi 
tioned on the nozzle just below the ?ange 55. The lower 
end of the nozzle is provided with a container wall en; 
gaging surface 56 and an inwardly tapering lead portion 
57. It has been found that not infrequently an attempt 
is made to gain unauthorized access to the container 
contents 'by removing the entire closure from the con 
tainer wall opening. Once the contents have been tam 
pered with the closure is replaced in the opening. This 
removal, although very di?icult under ordinary conditions 
without seriously damaging the closure, is made alto 
gether impossible with the instant construction in that 
insertion of a tool between the nozzle flange 55 and the 
container wall 40 for the purpose of prying the nozzle 
up past the opening neck 41 results in separation of the 
flange 55 and the closure parts thereabove from the 
lower portion of the nozzle along the tearing zone 54. 
Complete destruction of the closure in this manner of 
course makes it impossible to replace the nozzle Within 
the opening thus rendering such tampering readily 
detectable. 

Other and different variations may be made in the 
construction described and shown without departing from 
the spirit and scope of the invention. It is accordingly 
intended that all matter contained in the above descrip 
tion or shown in the accompanying drawing shall be 
interpreted as illustrative and not in a limiting sense. 

Having described my invention what ‘I claim as new 
and desire to secure by Letters Patent is: 

1. In closure construction, an annular nozzle member 
molded of synthetic plastic material, container wall en 
gaging means formed on said nozzle member, closure 
engaging means formed on said nozzle member, said 
nozzle member de?ning an axial dispensing throat, an 
integrally formed imperforate sealing diaphragm clos 
ing off said throat, a ?rst weakened tearing zone connect 
ing said diaphragm with said throat and a second weak 
ened tearing zone for preventing undetected removal of 
said nozzle member intact with respect to a container 
wall opening. 

2. In closure construction as in claim 1, wherein said 
second tearing zone is formed on said nozzle member 
at a position intermediate said container wall engaging 
means and said closure engaging means. 

3. In closure construction, an annular nozzle member 
molded of synthetic plastic material, container wall en 
gaging means formed on said nozzle member, closure 
cap engaging means formed on said nozzle member, said 
nozzle member de?ning an axial dispensing throat, an in 
tegrally formed sealing diaphragm closing oil the upper 
most end of said throat, a weakened tearing zone con 
necting said diaphragm with said throat, an elongated 
pull member integrally connected to said sealing dia— 
phragm to enable hand removability of said diaphragm 
through tearing of said synthetic plastic material, said 
pull member diaphragm connection positioned adjacent 
said tearing zone, said pull member in unrestrained posi 
tion extending axially outwardly from said throat so as 
to be completely exposed throughout its length above 
said uppermost end of said throat, an overlying closure 
cap having a top panel surrounded by 3. depending skirt, 
nozzle engaging means formed on said skirt in positive 
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interlocking engagement with said closure engaging 
means and a separate compartment formed within said 
cap above said nozzle engaging means for storing said 
pull member above said uppermost end of said throat, 
said entire pull member being de?ected downwardly by 
said cap top to a substantially horizontal position over 
lying and closely adjacent said sealing diaphragm and 
adapted to spring up to outwardly extending position 
upon removal of said cap. 

4. In closure construction, an annular nozzle member 
molded of synthetic plastic material, container wall en 
gaging means formed on said nozzle member, closure cap 
engaging means formed on said nozzle member, said 
nozzle m‘emlber de?ning an axial dispensing throat, an 
integrally formed sealing diaphragm closing off the‘ upper 
most end of said throat, a weakened tearing zone con 
necting said diaphragm with said throat, an elongated 
pull member integrally connected to said sealing dia~ 
phragm to enable hand removability of said diaphragm 
through tearing of said synthetic plastic material, said 
pull member diaphragm connection positioned adjacent 
said tearing zone, said pull member in unrestrained posi 
tion extending axially outwardly from said throat so as 
to be completely exposed throughout its length above 
said uppermost end of said throat when sighting in a 
plane that includes said end, spout supporting means 
formed on said throat axially spaced below said closure 
engaging means and a tubular pull up pouring spout held 
in stored position by said supporting means and said dis 
pensing throat having a section of reduced diameter be 
low said spout supporting means. 

5. In closure construction, an annular nozzle mem 
ber molded of synthetic plastic material, container wall 
engaging means formed on said nozzle member, closure 
cap engaging means formed on said nozzle member, said 
nozzle member de?ning an axial dispensing throat, an 
integrally formed sealing diaphragm closing off the upper‘ 
‘most end of said throat, a weakened tearing zone con 
necting said diaphragm with said throat, an elongated 
pull member integrally connected to said sealing dia 
phragm to enable hand removability of said diaphragm 
through tearing of said synthetic plastic material, said 
pull member diaphragm connection positioned adjacent 
said tearing zone, said pull member in unrestrained posi 
tion extending axially outwardly from said throat so 
as to be completely exposed throughout its length above 
said uppermost end of said throat and including means 
formed in said dispensing throat for preventing unde 
tected removal of said nozzle member intact with respect 
to a container wall opening. 
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