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This invention relates to bottle closures, and 
particularly to closures for non-removable at 
tachment to bottles or other containers. 
An object of the invention is to provide a 

closure of this character that may be applied to a 
container without requiring any departure from 
the Standard top threaded finishes in common 
uSe On Such containers or bottles. 
The invention consists in part, of a closure . 

Comprising a threaded outer cap member and an 
inner member, held in a sembled cooperative re 
lation as a unit; and another object of the in 
Vention is to provide means whereby breakage 
of the outer cap member is positively induced 
When forces are applied to unscrew the closure 
from the bottle. 
A further object of the invention is to provide 

In eans for preventing the removal of the closure 
that will operate to increase the grip of the 
closure. On the bottle commensurate With in 
Creased forces exerted to unscrew it prior to oc 
currence of the aforesaid breakage. 
A still further object of the invention is to 

provide a closure of this type that is cheap to 
manufacture because of its simplicity, relatively 
few parts, and adaptability to ordinary bottles 
Without, however, adding to its manufacturing 
cost or difficulty. 
Other objects and advantages of the invention 

Will hereinafter be apparent. 
In the drawing forming a part of this specifica 

tion, 
Fig. 1 is a central longitudinal section, partly 

in elevation, of a closure embodying this inven 
tion, and showing the same applied to the top of 
a bottle neck. 

Fig. 2 is a top plan view of the inner member of 
the closure. 

Fig. 3 is a bottom plan view of the same. 
Fig. 4 is a side elevation thereof. 
Fig. 5 is a fragmentary sectional view showing 

the cooperating parts of the closure members, 
partially Separated for clarity, and particularly 
illustrating the means employed for inducing 
breakage of the outer cap member. 

Fig. 6 is a top plan view of a modified form of 
bottle top finish. 

Fig. 7 is a view similar to Figure 1, but showing 
a modified form of the invention. . 

Fig. 8 is a top plan view of the structure shown 
in Figure 7, and 

Fig. 9 is a top plan view of the inner member 
of Figure 7. 

Referring now in detail to the drawing, O in 
dicates a bottle neck having the standard, exter 
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nal, continuous, overlapping, single thread i? at 
its outer end which, in conjunction. With the usual 
bead or band 2, is commonly known as the "fin 
ish' by manufacturers of glassWare. 
The closure 3 of Figure 1 is adapted for use 

as protection against illicit refilling of bottles to 
which it is attached in accordance With this in 
vention. In the form illustrated, the closure 
consists of an outer cap member 14, a hollow in 
ner member 5, and a gasket 6, the inner men 
ber having a portion extending through the Cen 
tral opening of the gasket and, as shown, abut 
ting the wall of the opening. These parts when 
assembled provide a closure unit constituting a 
valve housing, and ready to be ScreWed Onto a 
bottle top. Suitable valve mechanism within 
said housing is indicated at W, together with 
weighted means W. 
The cap. 4 has an outlet opening IT, and a 

Wood-top cork 8 may be utilized to Seal...the 
same. The other or lower end of cap 4 is pro 
vided with an integral depending skirt part 9 
having relatively thin walls formed with internal 
threads 28 for engagement beneath the thread 
of the bottle neck. Above threads 2) there is an 
annular shoulder 2 for engaging the gasket. 6, 
and above shoulder 2 there is provided a plural 
ity of ratchet teeth 22, arranged in a circular roW. 
Each tooth on the cap has a vertical face Which 
leads, When the cap is rotated to mount it. Se 
curely on the end of the bottle neck. Each tooth 
also has a surface 22 starting at its free end 
and sloping backWardly, and upWardly. With ref 
erence to the direction of rotation of the cap. 
The cap is preferably made of frangible plastic 
material, such as “Bakelite.” 
The cylindrical inner member 5, also moulded 

from plastic material, preferably polystyrene, has 
an inlet opening 25 at its lower end which is 
Sealed by the valve mechanism W, and at its other 
Or top end, is provided with an annular fiange 26 
fitting snugly yet freely within the cap 4, so as 
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to extend above shoulder 2 f. On the top surface 
of the flange 26 there is formed a plurality of 
ratchet teeth 27, which are complementary to the 
teeth 22, but facing oppositely, as indicated by 
the arrows A and B of Figure 5. Each tooth 27 
has a vertical face which trails when the inner 
member is rotated, and the tooth also has a sur 
face 2 starting at its free end and extending 
downwardly and forwardly, therefrom With ref 
erence to the direction of rotation of the inner 
member. Both sets of teeth are constantly in 
mesh, that is, no jumping of one tooth over an 
other occurs in the manner that ratchet teeth 
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are commonly understood to operate, and when 
the closure is being screwed onto the bottle top, 
the inner member will rotate wtih the Outer cap 
member in order that the cam surfaces. 22 and 
2' may remain in a fixed relationship So as to 
be effective immediately at the desired time. 

Beneath shoulder 2 the side Wall of the Cap 
is undercut, as at 2, for preventing dislodge 
ment of the gasket 6 when forced therein to hold 
the inner member 5 from falling away from the 
cap member 6 before the closure is applied to a 
bottle. 
preferably provided with ratchet teeth 28 which 
are relatively shallow, approximately ten thou 
sandths of an inch, and Which face the same as 
teeth 27, and function as supplemental means to 
prevent counter-rotation of the inner member 5. 

It will now be apparent, that as the closure 3 
is screwed onto the bottle top G, the leading 
vertical surfaces of teeth 22, which are then ro 
tated in the direction of the arrow A. (Fig. 5), Will 
bear against the trailing vertical Surfaces on teeth 
2 and thereby cause the inner member 5 to ro 
tate simultaneously in the same direction. Dur 
ing the rotational movement of the cap, it will be 
simultaneously moved axially of the bottle neck 
by the action of the screw threads on the outside 
of the neck, and, in such axial movement of the 
cap, it will apply pressure to the gasket both 
directly and through the inner member. The 
gasket thus under pressure Will frictionally grip 
the upper surface of the neck and teeth 28 on the 
inner member Will slide over the Surface of the 
gasket. When the cap member has been thus 
rotated to the desired extent, the pressure ap 
plied to the gasket will cause it to prevent leak 
age between the end of the neck and the closure, 
and the bottle will be effectively sealed. 

However, should an attempt then be made to 
unscrew the closure, cam surfaces 22 will slide 
to a limited extent up calm Surfaces 2, increas 
ing the frictional grip of the gasket by the re 
sulting downward thrust on flange 26. The teeth 
28 will now be tending to move in an opposite or 
holding direction in which they will grip the 
now stationary gasket, and prevent rotation of 
the inner member 5. And since the angle of 
inclination of the can Surfaces is greater than 
the helix angle of the bottle thread , which in 
a commercial construction may be three degrees 
five minutes, components of such counter-rota 
tion forces will be set up in direct opposition to 
the tensile strength of the threaded skirt part 
9 of the cap 4 then restrained by the bottle 

thread ; and will be increasingly effective until 
breakage of the skirt part 9 occurs, thus pre 
venting any re-application of the closure to the 
bottle. 
"It will be understood that extraordinary forces 

are required to cause such breakage, and that 
the walls of the skirt part 9 are of ample 
strength to withstand the strain of fully com 
pressing the gasket for the purpose of tightly 
applying the closure. However, when ordinary 
forces are applied, the cooperating cam surfaces 
function as stops for preventing counter-rotation 
of the cap, while at the same time being effective 
to build up commensurate pressure against both 
sides of the gasket to hold the gasket and the 
inner member stationary on the bottle top. 
The material of which the gasket is made, such 

as cork composition, has a naturally high co-effi 
cient of friction, and the cam surfaces being on 
smooth plastic material, and sloping at an angle 

The bottom surface of the flange 26 is 
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degrees, operate with a relatively low co-efficient 
of friction. Furthermore, the area of the Con 
tacting cam surfaces is less than that of any other 
contacting surface employed to hold the gasket 
and inner member stationary. For these rea 
sons, and regardless of the extent of the counter- . 
rotation forces applied to the cap, the closure 
cannot be removed intact, because Such forces 
can only act to increase the holding power of the 
gasket with respect to the bottle top and the in 
ner member of the ciOSUre. 

If desirable, the cork gasket may be treated, 
such as with finely powdered rosin, to increase its 
co-efficient of friction, or it may be coated With 
a tacky compound for the same purpose. Me 
chanical means may be employed to anchor the 
gasket to the bottle top, such as the circular roW 
of dots 3G shown in the modified bottle finish of 
Figure 8, which project upWardly. 

In Figure 7 there is shown a modified form of 
the invention in the form of a tamper-proof clo 
sure is . It is constructed to be readily applied 
to a, bottle having a threaded top finish and, When 
first, removed therefrom, to leave unmistakable 
and exteriorly visible evidence that it has been 
unscrewed to open the bottle. In all other re 
spects it still remains a perfect closure respect 
ing re-application as a Seal. 
This closure is cheap to manufacture, chiefly 

because it has but three parts, one of which is a 
simple gasket A , preferably made of composition 
cork. The other members of this closure may be 
moulded from plastic material, and consist of a 
cap 62 and an inner member 3. The cap 42 has 
a crown A4 with an annular skirt 5 depending 
therefrom which is suitably threaded internally 
at 56 for engagement with the bottle thread . 
Beneath its crown, and forming an integral part 
thereof, is a circular row of ratchet teeth 47 which 
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face in a direction corresponding to that of the 
teeth 22 of Figure 5, and which constitute in ef 
fect, a plurality of cam surfaces 48. Surrounding 
the row of teeth 4, and spaced therefrom, is a 
shoulder &S also formed on the under Surface of 
the crown 33. Between shoulder 9 and teeth 47 
the crown of the cap is weakened by opposing 
grooves 59 and 5, so as to provide a Zone 52 there 
between relatively thin in croSS Section. 
Member 43 is cylindrical and hollow, resembling 

an inverted shallow cap the open end of Which is 
provided With a surrounding outwardly extending 
flange 53 adapted to overlie a bottle top When 
member 43 is assembled within the cap 42. On 
top of the flange 53 there is a plurality of ratchet 
teeth 54, complementary to teeth 4 and nor 
mally in constant mesh therewith. The teeth 54, 
like teeth. 47, constitute in effect, a plurality of 
cam surfaces 55. Beyond the row of teeth 54 the 
flange 53 is in contact with the shoulder 49, but 
a slight clearance is provided vertically between 
the two sets of ratchet teeth, the purpose of Which 
will subsequently appear. Relatively shallow 
ratchet teeth 56 are formed on the bottom of the 
flange 53, similar to the teeth 28, and for the 
Sane purpose. 
Above the threads 46, the side Wall of the cap 

member is undercut at 45’ for the Snug insertion 
of the gasket 42, and to prevent its accidental dis 
placement. In this fashion the inner member A3 
will be securely held in place Within the cap mem 
ber 42 by the gasket 4 due to the latter being 
beneath the flange 53. 
To apply this closure it is merely screwed down 

on the bottle top until tight, by turning it in the 
to the horizontal which may be only about fifteen 75 same direction indicated by arrow A of Figure 5. 
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During this operation the shoulder 49 will bear 
against the outer top edge of flange 53, and the 
teeth 47 will cooperate with the teeth 54 to rotate 
member 43 with member 42, until the gasket 4 is 
compressed and its lower face infirm contact with 
the bottle top (). In the meantime the teeth 56 
Will have become embedded in the upper face Of 
the gasket . 

It will be noted that the resulting thrust of 
threads 46 and is taken by the shoulder 49 
which is substantially in vertical alignment with 
the plane in which the said thrust is transmitted, 
and also that such forces cannot place any Strain 
on the weakened Zone 52 because of the clearance 
between the cam surfaces S8 and 55. 
Now if an attempt is made to unscrew the clo 

sure, these cam surfaces. Will immediately impose 
a lift on the center portion of the crown 44, de 
fined by the grooves 58 and 5, and at the same 
time impart a downward thrust on the flange 53, 
which in turn, will add to the frictional grip of 
gasket 4, so that the closure cannot be unScrewed 
until the Zone 52 is ruptured, causing the center 
of crown & 4 to fall away. Following this proce 
dure, the inner member 3 will remain intact, and 
because in this instance the skirt, 65 of the outer 
member also remains intact, the closure can be 
re-applied to seal the bottle until such time as it 
is completely emptied. 

It Will be understood that counter-rotation 
forces of only ordinary extent are needed to 
break the top disk free of the cap, and thereby 
also remove the teeth 4 from their engagement 
with teeth 56, so that the cap 2 may be now 
readily unscrewed together With the inner merii 
ber 43 and gasket 4. 
The cooperating ratchet teeth are not to be 

taken in a sense of limitation, as the term 
"ratchet, teeth' is intended to be descriptive 
rather than functional. It is obvious that ratchet 
teeth on either the cap member or the inner men 
ber Would answer if the other member be provided 
With cooperating lugs adapted to ride the can 
surfaces, and also effect rotation of both members 
during application of the closure. 
As used throughout the specification and 

claims, the term "rotation' is intended to mean 
such movement of the cap member, for example, 
relative to the neck of the bottle as Will cause the 
cap member to be secured in place on the bottle, 
and "counter-rotation' is intended to mean Such 
movement of the cap member as would normally 
Irelease it from the bottle. 
The surfaces 22, 27, 8 and 55 have been re 

ferred to as "cam surfaces.' They may also be 
regarded as wedging surfaces, since they are po 
tentially effective as such between the bottle top 
and the outer cap member. 

I claim: 
1. A closure for sealing an opening through the 

neck of a container, which comprises the combi 
nation of an outer cap member adapted to re 
ceive the end of the neck and having means en 
gageable beneath external means on the neck, 
upon rotational movement of the cap member, to 
hold the cap member in place on the neck, an 
inner member within the cap member of greater 
overall diameter than the neck opening, gasket 
means beneath the inner member and engage 
able with the end of the neck, the gasket means 
being capable of resisting Slippage on the neck 
when under pressure, and interengaging projec 
tions on the cap member and inner member, the 
projection on the cap member having a vertical 
face, which leads during rotation of the cap 
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member, and a face sloping upwardly, and rear 
Wardly from the outer end of Said vertical face, 
and the projection on the inner member having 
a vertical face, which trails during rotation of 
the inner member, and a face sloping down 
wardly and forwardly from the outer end of said 
vertical face, the vertical faces of said projections 
positively engaging upon rotation of the cap 
member to cause the inner member to rotate 
therewith and the sloping surfaces of Said pro 
jections having sliding engagement during 
counter-rotation of the cap meinber, whereby 
the cap member is urged away from the inner 
member against the resistance of said external 
means on the neck. 

2. A closure for sealing an opening through 
the neck of a container, which comprises the 
combination of an Outer cap member adapted to 
receive the end of the neck and having means 
engageable beneath external means on the neck, 
upon rotational movement of the cap member, 
to hold the cap member in place on the neck, an 
inner member Within the cap member of greater 
overall diameter than the neck opening, gasket 
meanS beneath the inner member and engage 
able with the end of the neck, the gasket means 
being capable of resisting slippage on the neck 
When under pressure, and interengaging projec 
tions on the cap member and inner member, the 
projection on the cap member having a substan 
tially vertical face, which leads during the rota 
tion of the cap member, and the projection on 
the inner member having a substantially vertical 
face, which trails during rotation of the inner 
member, at least one of the projections having a 
face Sloping upWardly in the direction of coun 
ter-rotation of the cap member, the vertical faces 
of Said projections positively engaging upon ro 
tation of the cap member to cause the inner 
member to rotate therewith and the sloping sur 
face of Said projection having sliding engagement 
With the other projection during counter-rota 
tion of the cap member, whereby the cap mem 
ber is urged away from the inner member against 
the resistance of said external means on the neck. 

3. A closure for sealing an opening through 
the neck of a container, which comprises the 
combination of an outer cap member adapted to 
receive the end of Said neck and having means 
engageable beneath external means on the neck, 
Upon rotational movement of said cap member, 
to hold the cap member in place on the neck, an 
inner member within the cap member and of 
greater Overall diameter than the neck opening, 
and gasket means between the inner member and 
the end of the neck, the gasket means being ca 
pable of resisting slippage on the neck when un 
der pressure, said inner member being construct 
ed and arranged to rotate with the cap member 
to be brought into sealing engagement with the 
gasket means, Said cap and inner members hav 
ing cooperating integral parts having opposed 
Surfaces. So constructed and positioned that, upon 
rotation of the cap member, they engage posi 
tively and cause the inner member to rotate with 
the cap member, the cap member being simulta 
neously urged by said external means to force the 
inner member against the gasket means to apply 
preSSure thereto, Said cooperating integral parts 
also having other opposed surfaces, at least one 
of Said other opposed surfaces of at least one of 
the parts being inclined in such direction and at 
Such an angle that upon counter-rotation of the 
cap member said other opposed surfaces engage 
and slide relative to one another and cause the 
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part On the cap member to move angularly and 
OutWardly relative to the part on the inner mem 
ber and the parts simultaneously to apply force 
to the cap member tending to move it away from 
the inner member against the resistance offered 
by Said external means on the neck. 

4. A closure for sealing an opening through the 
neck of a container which comprises the combi 
nation of an outer cap member adapted to receive 
the end of said neck and having means engage 
able beneath external means on the neck, upon 
rotational movement of said cap member to hold 
the cap member in place on the neck, an inner 
member within the cap member of greater over 
all diameter than the neck opening, and gasket 
means between the inner rember and the end of 
the neck, the gasket means being capable of re 
sisting slippage on the neck when under pressure, 
Said inner member being constructed and ar 
ranged to rotate with the cap member to be 
brought into Sealing engagement with the gasket 
means, Said cap and inner members having in 
tegral cooperating parts of Wedge shape SO con 
Structed and positioned relative to one another 
that, upon rotation of the cap member, the bases 
of the Wedge-shaped parts engage and cause the 
inner member to rotate with it and apply pres 
sure to the gasket means, and, upon counter 
rotation of the cap member, the inclined Surfaces 
of the Wedge-shaped partS have sliding engage 
ment and simultaneously apply force to the cap 
member tending to move it away from the inner 
member against the resistance offered by said ex 
ternal means on the neck. 

5. A cloSure for Sealing an Opening through the 
neck of a container which comprises the combi 
nation of an outer cap member adapted to re 
ceive the end of Said ineck and having means 
engageable beneath external means Cin the neck, 
upon rotational novement of the cap mannber, 
to hold the cap member in place on the neck, 
the cap member having an area of its top en 
closed by a weakened ine, an inner member with 
in the cap member of greater overal diameter 
than the neck opening, and gasket means be 
tween the inner member and the end of the 
neck, Said inner member being constructed and 
arranged to rotate with the cap member to be 
brought into sealing engagement with the gasket 
means, Said cap and inner members having in 
tegral cooperating projections, the projection on 
the cap member extending from that part of 
the cap member lying within said Weakened line. 
and the projection on at least One of Said' nei 
bers having an abutment surface allda. Surface 
sloping upwardly in the direction of counter 
rotation of the cap member, the projection oin one 
member engaging the abutment Surface on the 
other to cause the members to move together 
upon rotation of the cap member, the cap men 
ber simultaneously being urged by said external 
means to force the inner member against the 
gasket means to apply pressure thereto, the pro 
jection on one member sliding along Said sloping 
surface on the projection of the other ?ileinber 
during counter-rotation of the cap Geiber to 
cause force to be applied to the area within Said 
Weakened line of the cap member, whereby the 
cap member is ruptured along said line. 

6. A closure for sealing an opening through 
the neck of a container, which comprises the 
combination of an outer cap member adapted 
to receive the end of Said neck and having 
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means engageable beneath external means on 
the neck, upon rotational movement of Said cap 
member, to hold the cap member in place on the 
neck, an inner member within the cap member 
of greater overall diameter than the neck Open 
ing, an annular gasket engageable with the neck, 
the inner member having a portion extending 
into the opening through the gasket and making 
contact with the Wall of Said Opening, the gaS 
ket being capable of resisting slippage on the 
neck when under pressure, Said inner member 
being constructed and arranged to rotate With 
the cap member to be brought into Sealing en 
gagement with the gasket means, said cap and 
inner members having cooperating integral parts 
having opposed Surfaces. So CO:Structed and po 
sitioned that, upon rotation of the cap member, 
they engage positively and cause the inner men 
ber to rotate with the cap member, the Cap men 
ber simultaneously being urged by Said external 
means to force the inner member against the 
gasket means to apply preSSure thereto, Said co 
operating integral parts also having other op 
posed surfaces, at least one of Said. Other op 
posed surfaces of at least one of the parts be 
ing inclined in such direction and at such an 
angle that upon counter-rotation of the cap 
member said other opposed surfaces engage and 
slide relative to one another and cause the part 
on the cap member to move angularly and out 
Wardly relatively to the part on the inner men 
ber and the parts simultaneously to apply force 
to the cap member tending to move it away from 
the inner member against the resistance offered 
ily said external means on the neck, the outer 
cap member having a portion defined by a weak 
ened line, said integral parts on the cap member 
lying within the weakened line, whereby said 
force is applied to the part of the cap member 
enclosed by the weakened line. 

7. A closure for sealing an opening through 
the neck of a container, which comprises the 
combination of an Outer cap member adapted 
to receive the end of the neck and having means 
engageable beneath external means on the neck, 
upon rotational movement of the cap member, 
to hold the cap member in place on the neck, 
an inner member within the cap member of 
greater overall diameter than the neck opening, 
gasket means beneath the inner member and 
engageable. With the end of the neck, the gasket 
means being capable of resisting slippage on 
the neck when under pressure, and a circular 
series of integral projections around each of the 
cap and inner members, the projections on the 
cap member having substantially vertical faces, 
which lead during the rotation of the cap mem 
ber, and the projections on the inner member 
having substantially vertical faces which trail 
during rotation of the inner member, at least 
one of the projections having a face sloping up 
wardiy in the direction of counter-rotation of 
the cap member, the vertical faces of said pro 
jections positively engaging upon rotation of the 
cap member to cause the inner member to ro 
tate therewith and said sloping Surface having 
sliding engagement with another projection dur 
ing counter-rotation of the cap member, where 
by the cap member is urged away from the inner 
member against the resistance of said external 
means on the neck. * ... 

EDGEWORTH. GREENE. 


