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This invention relates in general to the art of closures, 
and more particularly to a non-resilient type of closure 
deigned for use in conjunction with a resilient nozzle, 
especially a blown bottle nozzle. 

In accordance with the instant invention, the closure 
may be fabricated from a non-resilient material such as 
thermo~setting plastic or may be formed of metal of ade 
quate gauge for the purpose. The principals herein dis 
closed as constituting the novel features are equally ap 
plicable to either made or female type closures. 

If the closure is of the male type, the corresponding 
plastic bottle nozzle will have a shoulder or ridge on the 
inside surface, while the closure itself will be provided 
with an annular external ridge for interlocking relation 
ship. When this closure is forced into the bottle nozzle, 
the plastic nozzle will he forced to expand to receive the 
external ridge and then contract once the respective ex 
ternal ridge of the closure and internal ridge of the nozzle 
have passed. 
The ?exing of the resilient nozzle allows the corre 

sponding shoulders of the closure and the nozzle to pass 
and interlock thus forming a leakproof container. A pry 
ing side pressure exerted on the closure is all that will be 
required to open the container while the resiliency of the 
nozzle itself operates to assure tight closure in storage. 
When a female type closure is utilized, the ?exing ac 

tion of the nozzle sidewalls is reversed. In this applica 
tion, the sidewalls are ?rst compressed by the action of 
the non-resilient closure. After the respective shoulders 
of the closure and nozzle pass, the sidewalls return to 
their initial position thus locking the closure of the bottle 
nozzle. This type of design is especially desirable when 
ever the contents of the container are oily or of a composi 
tion having a tendency to impregnate the material from 
which the container is formed and thus cause swelling of 
the nozzle. . 

It is therefore an object of this invention to provide a 
novel closure utilizing the action of resilient and non 
resilient members. 

It is a further object of this invention to provide a novel 
closure wherein the depending sidewalls of a non-resilient 
cap are provided with an internally projecting annular 
ridge. 

It is a further object of this invention to provide a 
novel closure supporting a non-resilient, outwardly pro 
jecting, annular ridge. 

It is another object of this invention to provide a novel 
closure of the non-resilient type that is locked into posi 
tion by the ?exing action of a nozzle of a resilient bottle. 

' It is another object of this invention to provide a novel 
closure of the non-resilient type incorporating a project 
ing annular shoulder designed for locking engagement 
upon a projecting annular shoulder of a resilient bottle. 

It is another object of this invention to provide a novel 
closure of the non-resilient type providing positive, double 
contact, sealing action. 

It is another object of this invention to provide a novel 
closure of the non-resilient type that is simple in opera 
tion, inexpensive in manufacture and trouble-free upon 
use. 

Other objects and a'fuller understanding of the inven 
tion will be had by referring to the following description 
and claims of a preferred embodiment thereof, taken in 
conjunction with the accompanying drawing wherein like 
reference characters refer to similar parts throughout the 
several views and in which: i 
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FIG. 1 is a top plan view of a bottle constructed in ac 

cordance with the instant invention. 
FIG. 2 is a side elevational view, partly broken away 

showing bottle and closure in place. 
FIG. 3 is a partial cross section of a bottle nozzle and 

closure prior to locking in closed position. 
FIG. 4 is a bottom plan view of the closure of FIGS. 

2 and 3. 
FIG. 5 is a top plan view of a modi?ed bottle con 

structed in accordance with the instant invention. 
FIG. 6 is a side elevational view, partly broken away 

showing modi?ed bottle and closure in place. 
FIG. 7 is a partial cross section of a modi?ed bottle 

nozzle and closure prior to locking in closed position. 
FIG. 8 is a bottom plan view of the modi?ed enclosure 

of FIGS. 6 and 7. 
FIG. 9 is a partial cross-sectional view of a modi?ed 

type of closure showing cap being applied to a bottle 
nozzle. - 

FIG. 10 is a partial cross-sectional view of a modi?ed 
type of closure showing cap in closed and sealed position. 

FIG. 11 is a partial cross-sectional view of a modi?ed 
type of closure showing cap being removed from nozzle. 

FIG. 12 is a cross-sectional view taken along line l2—12 
of FIG. 11. 

Although speci?c terms are used in the following de 
scription for the sake of clarity, these terms are intended 
to refer only to the particular structure of my invention 
selected for illustration in the drawings and are not in 
tended to de?ne or limit the scope of the invention. 

Referring now to FIG. 2, it will be seen that the in 
vention comprises a female closure generally designated 
A and a male bottle generally designated B. Closure A 
may be constructed of non-resilient material such as metal 
or thermosetting plastic while bottle B is fabricated of 
resilient construction such as polyethylene plastic. 

Closure A may be fabricated from a sheet of material 
suitable for the purpose for operation with a resilient 
bottle nozzle 10. Cylindrical sidewalls 11 depend from 
discoid top 14 forming a liquid impervious, circular joint 
12. Sidewalls 11 terminate downwardly in an inwardly 
projecting, annular shoulder 13 which is parallel with and 
spaced from top 14. The material used must be of suffi 
cient strength to prevent relative movement between top 
14 and sidewalls 11 when closure A is either placed over 
or removed from the nozzle 10 of bottle B. 

Bottle B may be of the well-known hollow, moulded 
polyethylene type and formed with an upwardly project 
ing, concentric nozzle 10. Nozzle 10 terminates upwardly 
in an outwardly projecting, annular shoulder 15 of mean 
diameter equal to or slightly larger than mean diameter of 
closure shoulder 13. Cooperating correspondingly in 
clined mating surfaces 16 of closure shoulder 13 and 17 
of nozzle shoulder 15 seat upon each other and respective 
ly form a leak-proof seal 18 when in closed position 19. 
Height 20 of nozzle shoulder 15 must be carefully ad 
justed to ?t within the annular space 21 remaining between 
bottom 22 of closure top 14 and closure shoulder 13 
while top 23 of nozzle 10 contacts bottom 22 of the clo 
sure. A second liquid-tight seal 24 is provided when clo 
sure A is positioned upon nozzle 10v by the outward re 
silient action of the nozzle. The resilient force acts along 
the plane of inclined surfaces 16, 17 thereby urging noz 
zle top 23 into tight engagement upon closure bottom 22. 

Referring now to FIG. 3, it is seen that when applying 
a closure to the nozzle '10, a downward force 25 must be 
applied to snap closure shoulder 13 over nozzle shoulder 
15 by temporarily deforming a portion of nozzle side wall 
26. Once the respective shoulders have passed, the natural 
resiliency of the nozzle side wall 26 acts outwardly per 
pendicular to the longitudinal axis of the bottle thereby 

-_ pressing mating surfaces 16, 17 into a tight‘ seal 18. A 
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portion of the same resilient force acts along the inclined 
mating surfaces 16, 17 urging closure bottom 22 against 
nozzle top 23 thereby assuring a second ?uid tight 
seal 24. 

Referring now to FIG. 6‘, a modi?ed form of the inven 
tion is set forth comprising a male closure generally de 
signated A’ and a female bottle generally designated B’. 
Closure A’ may be fabricated from non-resilient material 
of su?icient thickness for operation with a modi?ed, 
resilient bottle nozzle 27. As seen in FIGS. 6 and 7, clo 
sure A’ comprises a ?at, generally cylindrical body 28 
terminating upwardly in a concentric ?ange 36 of diam 
eter greater than diameter of body 28 and of nozzle 27. 
Closure A’ terminates downwardly in an outwardly pro 
jecting, annular shoulder 29 which is parallel with and 
spaced from said top ?ange 30. 

Nozzle 27 of modi?ed bottle B’ terminates upwardly 
in an inwardly projecting, annular shoulder 31 of mean 
diameter equal to or slightly less than mean diameter of 
closure shoulder 29. Cooperating, correspondingly in 
clined, mating surfaces 32 of closure shoulder 29 and 33 
of nozzle shoulder 31 seat upon each other and respec 
tively form a leak-proof seal 34 ‘when in closed position 
35. Height 36 of nozzle shoulder 31 must be carefully 
adjusted to ?t within the annular recess 37 remaining 
between bottom 38 of top ?ange 3t) and closure shoulder 
29 while top 39 of nozzle 27 contacts ?ange bottom 38. 
It is thus seen that a second liquid-tight seal ‘40 is pro 
vided when closure A’ is positioned upon nozzle 27 by the 
inwardly directed resilient action of the nozzle. The re 
silient force acts along the plane of inclined surfaces 31, 
32 thereby urging nozzle top 39 into tight engagement 
upon ?ange bottom 38. 

Referring now to FIG. 7, it is seen that when apply 
ing a closure to the nozzle 27, a downward force 41 must 
be applied to snap closure shoulder 29 over nozzle 
shoulder 31 'by temporarily deforming a portion of nozzle 
sidewall 42. Once the respective shoulders. have passed, 
the natural resiliency of the nozzle sidewall ‘42 acts in 
wardly perpendicular to the longitudinal axis of the bot 
tle thereby pressing mating surfaces 32, 33 into a tight 
seal 34. A portion of the same resilient force acts along 
the inclined mating surfaces 32, 33 thereby urging closure 
?ange bottom 38 against nozzle top 39 thus assuring a 
second ?uid-tight seal 34. 

Referring now to FIGS. 9-12, I show a modi?ed, tam 
per-proof type of female closure A’ constructed of non 
resilient material for use with a modi?ed bottle generally 
designated B’ formed of resilient material the same as 
hereinbefore set forth. 

Non-resilent closure A’ may be stamped or otherwise 
formed to provide a discoid top 44 having sidewalls 45 
depending therefrom forming a ?uid-tight joint 46 turned 
downwardly ninety degrees from the plane of the top. 
Sidewalls 45 terminate downwardly in an inwardly turned 
locking ledge 47, said ledge being bent inwardly at an 
angle of ninety degrees‘ from the sidewalls thus providing 
an annular locking arrangement at the bottom of the clo 
sure. As best seen in FIG. 12, the sidewalls ‘45 are crimped 
inwardly about the periphery to provide a plurality of 
inwardly projecting, vertically disposed, cutting sur 
faces 48. 

In accordance with my modi?ed closure, bottle B’ ter 
minates upwardly in an open, generally cylindrical, re 
silient nozzle 49 having an integral, annular locking col 
lar 50 projecting therefrom. Collar 50 extends down 
wardly and outwardly from top 51 in a circular, inclined 
face 52 de?ning a circular lip 53 which projects at right 
angles from nozzle 49 thus forming a ?ange of substan 
tially triangular cross section. The distance from the bot 
tom of locking collar 50 to nozzle top 51 should be 
slightly less than the distance between the bottom surface 
54 of closure top 44 and the top of locking ledge 47 to 
assure a ?uid-tight seal when in use. 
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In order to use my modi?ed invention, the material to 

be stored (not shown) should ‘?rst be poured into the 
bottle B’. Closure A’ should then be applied to the nozzle 
49 by tilting the closure and engaging one portion of 
locking ledge 47 under projecting lip 53 of locking col 
lar 50. Downward pressure 55 may then be applied to 
closure cover v44 at the portion diametrically opposite to 
the previously engaged portion of the ledge 47. The pres 
sure 55 will urge ledge 47 downward along the inclined 
face 52 of locking collar 50 thus forcing the resilient 
nozzle 49 to compress slightly as required. When locking 
ledge 47 clears nozzle lip 53, the natural resiliency of 
the nozzle material will spring the nozzle back to its 
original cylindrical con?guration. The interlocking of clo 
sure ledge 47 below nozzle lip 53 pulls top 51 of the noz 
zle 49 into sealing engagement with the underside 54 of 
the closure top 44 thereby assuring a ?uid-tight arrange 
ment by utilizing the natural resiliency and compres— 
sibility of the nozzle. 

In order to open this modi?ed closure to gain access 
to the bottle contents, the closure A’ must be grasped 
tightly with the ?ngers or with a wrench as may be re 
quired by the strength of the resilient material utilized 
when forming the bottle and then a horizontal twisting 
motion 56 must be applied while the bottle is maintained 
stationary. The force applied will cause closure A’ to turn 
relative to bottle B’ and cutting surfaces ‘48 will bite into 
the softer material of the locking collar 50. In such a man 
ner, the outermost triangular edge 57 of locking collar 
50 will be severed by cutting surfaces 48 ‘forming an ab 
breviated collar 58, thereby permitting the closure A’ to 
be easily lifted from the nozzle using a small upward 
force 59. 

It will of course be readily apparent that the principles 
set forth herein for the male tamper-proof type of closure 
will be equally applicable to a female type of closure by 
following the teachings of the foregoing speci?cation and 
drawing. 

Although I have described my invention with a certain 
degree of particularly, it is understood that the present 
disclosure has been made only by way of example and 
that numerous changes in the details of construction and 
the combination and arrangement of parts may be re 
sorted to without departing from the spirit and scope of 
the invention as hereinafter claimed. 
What is claimed is: 
1. In a bottle closure, the combination of a bottle con 

structed with an upward facing nozzle of resilient mate 
rial and a closure fabricated of non-resilient material, 
said closure having side walls that are rigid and non 
yieldable to forces exerted by interaction with the said 
nozzle; said bottle nozzle terminating upwardly in an 
outwardly projecting annular shoulder; said closure com 
prising a discoid top and depending cylindrical sidewalls 
forming a ?uid-tight joint with said top, said sidewalls 
terminating downwardly in an inwardly projecting annu 
lar shoulder, said shoulder being spaced from said top a 
distance equal to the width of the said outwardly pro 
jecting annular shoulder; the mean diameter of said nozzle 
shoulder being equal to the mean diameter of said clo 
sure shoulder and said closure shoulder being positioned 
below said nozzle shoulder when in closed engagement. 

2. The invention of claim 1 wherein said nozzle shoul 
der and said closure shoulder are regular triangular in 
cross section, said respective shoulders having equally in 
clined sides, one of said sides of nozzle shoulder forming 
a ?uid-tight seal against one of said inclined sides of clo 
sure shoulder, and top of said nozzle forming a second 
?uid-tight seal against bottom surface of said closure top. 

3. In a bottle closure, the ‘combination of a bottle con 
structed with an upwardly facing, resilient nozzle and a 
non-resilient closure, said closure having side walls that 
are rigid and non-yieldable to forces applied upon inter 
action with the said nozzle, said nozzle terminating up 
wardly in an inwardly projecting annular shoulder; said 
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closure comprising a discoid top and depending, concen 
tric, cylindrical body de?ning a top circular ?ange, said 
body terminating downwardly in an outwardly projecting 
annular shoulder, said shoulder being spaced from said 
top circular ?ange a distance equal to the width of the 
said resilient inwardly projecting annular shoulder, the 
mean diameter of said nozzle shoulder being equal to the 
mean diameter of said closure shoulder and said closure 
shoulder being positioned below said nozzle shoulder. 

4. In a bottle closure, the combination of a resilient 
upwardly extending nozzle terminating in a horizontal 
top opening and a non-resilient closure, said closure hav 
ing side walls that are rigid and non-yieldable to forces 
applied upon interaction with the said nozzle, having 
discoid top and depending, cylindrical sidewalls de?ning 
a top ?ange, said nozzle incorporating inwardly project 
ing closure engaging means; and said closure sidewalls in 
corporating outwardly projecting nozzle engaging means, 
said means being spaced from said top ?ange a distance 
equal to the width of the said resilient inwardly project 
ing closure engaging means, said closure engaging means 
contacting said nozzle engaging means whereby a ?uid 
tight seal is provided. 

5. The invention of claim 4 wherein the top of said 
nozzle contacts the bottom of said closure providing a 
second ?uid-tight seal and resilient means in said nozzle 
urging said closure ?ange and said nozzle into ?uid-tight 
engagement. 

6. In a tamper-proof bottle closure of the type wherein 
a non-resilient cap snaps upon a resilient bottle, the com 
bination of a generally circular cap, said cap formed with 
depending cylindrical sidewalls, said sidewalls being 
crimped to form a plurality of peripheral, inwardly fac 
ing cutting surfaces and said sidewalls terminating down 
wardly in an inwardly bent, circular, bottle engaging 
locking ledge, said locking ledge being spaced from said 
top by height of said sidewalls and said ledge lying in a 
horizontal plane parallel to plane through said top; and a 
bottle formed with an upwardly extending, generally cy 
lindrical nozzle, said nozzle terminating upwardly in an 
annular, projecting locking ?ange, said ?ange being sub 
stantially triangular in cross section having a downwardly 
inclined face connecting top of nozzle with bottom of said 
?ange, said bottom of ?ange forming an accute angle with 
said inclined face and de?ning a locking lip, said lip being 
spaced from and parallel with said top of nozzle and a 
portion of said lip in contact with said cutting surfaces 
whereby said closure may be opened by turning said cap 
relative to said bottle thereby permitting said cutting sur-, 
faces to remove a portion of said locking lip. 

7. The invention of claim 6 whereby said ledge is 
spaced from said top of cap a distance slightly less than 
distance between said locking lip and said top of bottle. 
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8. The invention of claim 6 whereby said ledge is 

spaced from said top of cap a distance slightly less than 
distance between said locking lip and said top of bottle, 
and whereby said ledge of cap snaps under said locking lip 
of bottle thereby compressing material of said locking 
?ange. 

9. In a tamper-proof bottle closure of the type wherein 
non-resilient and resilient structural elements are utilized, 
the combination of a non-resilient cap closing upon a 
resilient bottle, said cap having generally discoid top, 
cylindrical sidewalls depending from said top and termi 
nating downwardly in bottle engaging means, said bottle 
engaging means including an inwardly projecting locking 
ledge extending from said sidewalls, said ledge lying in 
a plane parallel with plane of said top, and said sidewalls 
incorporating shearing means; and said bottle supporting 
an upwardly extending, open nozzle, said nozzle terminat~ 
ing upwardly in cap engaging means. 

10. In a tamper-proof bottle closure of the type where 
in non-resilient and resilient structural elements are uti 
lized, the combination of a non-resilient cap closing upon 
a resilient bottle, said cap having generally discoid top, 
cylindrical sidewalls depending from said top and termi 
nating downwardly in bottle engaging means, said bottle 
engaging means including an inwardly projecting locking 
ledge extending from said sidewalls, said ledge lying in 
a plane parallel with plane of said top, and said cap en 
gaging means including an outwardly projecting, periph 
eral collar at upper terminus of said bottle nozzle, said 
collar having downwardly inclined exterior face and said 
face terminating downwardly in an acute angle de?ning a 
circular lip, the said sidewalls incorporating shearing 
means; and said bottle supporting an upwardly extending, 
open nozzle, said nozzle terminating upwardly in cap 
engaging means. 
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