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ABSTRACT OF THE DISCLOSURE 

The disclosed self-locking closure includes a cap thread 
ably engageable about the mouth of a bottle. A sleeve 
surrounds the cap and is connected thereto by a resilient 
member accommodating relative axial movement there 
between. Ratchet teeth formed on the bottom edge of the 
sleeve engage one or more ?xed pawls on the bottle as the 
sleeve is rotated to thread the cap on the bottle mouth. 
Rotation of the cap by turning the sleeve in the direction 
of removal is inhibited unless the sleeve is pulled away 
from the bottle to disengage the ratchet teeth and pawls. 

Background of the‘ invention 
A variety of safety container closures designed to 

thwart the removal attempts of children have been pro 
posed in the past. For the most part, such prior art designs 
have proven .to be complicated and expensive to manu 
facture. Indeed, some safety bottle cap designs are found 
to be so intricate as to render it difficult for even an 
adult to e?fect their removal. Other designs require only 
minor manipulation incident to removal and therefore 
present no signi?cant obstacle to a determined youngster. 

In every household there is an in?nite variety of bottle 
substances ranging from cleaning solutions to insecticides 
and medicinal preparations which present a clear and 
present danger in the hands of children. Each year a num 
ber of children die as a result of consuming aspirin tablets 
alone. Parents endeavor to keep such dangerous sub 
stances out of the reach of children but children have 
been known to ?nd means by which to reach those seem 
ingly unreachable bottled substances. 

Consequently, there is great need for a safety container 
closure which is simple in design and economical to 
manufacture, and yet is reliably capable of inhibiting the 
removal attempts of children. My invention provides such 
a closure. In addition to the safety aspects of my inven 
tion, I also provide an inherent self-locking feature effec 
tively preventing spurious unscrewing of my closure as 
may otherwise occur when the container is subjected to 
prolonged vibrations during shipment, storage, etc. 
The invention accordingly comprises an article of man 

ufacture possessing the features, properties, and the rela 
tion of elements which will be exempli?ed in the article 
hereinafter described, and the scope of the invention will 
be indicated in the claims. I 

For a fuller understanding of the nature and objects of 
the invention, reference should be had to the following 
detailed description taken in connection With the accom 
panying drawing in which: 
FIGURE 1 is a perspective view of one self-lock bottle 

cap embodiment constructed according to my invention; 
FIGURE 2 is a sectional view taken along line 2-2 

of FIGURE 1; 
FIGURE 3 is a longitudinal sectional view of an alter 
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native self-locking bottle cap embodiment constructed 
according to my invention; and 
FIGURE 4 is a sectional view taken along line 4—4 of 

FIGURE 3. 
Similar reference numerals refer to corresponding parts 

throughout the several views of the drawing. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to the drawing, the self-locking bottle 
closure, generally indicated at 10 in FIGURES 1 and 2, 
includes a cap, generally indicated at 12. The cap 12 is 
formed having cylindrical sidewall 14 and a solid top 16 
(FIGURE 2). Threads 18 formed in the interior surface 
of the cap sidewall 14 engage corresponding screw threads 
20 formed in the exterior surface of a neck 22 of a bottle, 
generally indicated at 24, when cap 12 seals bottle 
mouth 25. 
An outer sleeve 26 disposed concentrically about and 

extending substantially coextensively with the cap 12 is 
integrally joined to the cap by a resilient spring member, 
generally indicated at 28. The spring member 28 is in 
tegrally formed with the outer sleeve 26 and the cap 12 
and extends annularly about the top of the self-locking 
closure 10. As best seen in FIGURE 2, the spring member 
28 is U-shaped in cross-section. Diametrically opposed 
notches 30 are formed in the spring member 28 to accom 
modate ?exure of the spring member incident to manipu 
lation of the self-locking closure 10 in a manner to be 
described. The number of notches 30 is largely determined 
by the size of closure 10. 
The bottom edge of the sleeve 26 is formed into an 

annular array of ratchet teeth 32 effective to engage ?xed 
pawls 34 upstanding from the annular shoulder 36 of 
bottle 24 when the closure 10 is applied to the bottle. The 
number of pawls 34 is largely a matter of choice. 

In applying the self-locking closure 10 to bottle 24, 
sleeve 26 is grasped and rotated to thread cap 12 on the 
bottle neck 20. Rotational movement of the sleeve 26 is 
communicated to cap 12 through the spring member 28. 
As the cap 12 advances down on the bottle neck 22, 
ratchet teeth 32 come into contact with the ?xed pawls 
34. By virtue of the physical geometry of the ratchet teeth 
32, continued rotation of the self-locking cap 10 in the 
clockwise direction ‘(FIGURE 1) is permitted as the 
ratchet teeth ratchet over ?xed pawls 34, As teeth 32 
ratchet over pawls 34, the spring member 28 de?ects as 
shown in phantom in FIGURE 2. Ultimately, the mouth 
25 of bottle 24 is sealed off against the top wall 16 of 
cap 12. 

It is seen that once the self-locking closure 10 is applied 
to the bottle 24, attempted rotation in a removal or coun 
ter-clockwise direction is inhibited by the abutment of 
the ?xed pawls 34 against the straight sides 32a of ratchet 
teeth 32; the ratchet teeth being normally biased into inter 
engagement by spring member 28. In order to disengage 
the ratchet teeth 32 from pawls 34, the outer sleeve must 
be pulled upwardly away from bottle 24, as shown in 
FIGURE 1. The resulting axial movement of sleeve 26 
relative to cap 12, ?xed in axial position on bottle neck 
22, is accommodated by the ?exure of spring member 28 
generally in the manner shown in phantom in FIGURE 2. 
At the same time as outer sleeve 26 is pulled away from 
the bottle 24 to disengage the ratchet teeth 32 from the 
pawls 34, the sleeve must also be rotated to effect its re 
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moval. If this pulling force is relaxed prior to complete 
removal of the closure 10, spring member 28 will revert 
to its normal condition causing the sleeve 26 to move 
axially toward bottle 24 with the ratchet teeth 32 again 
engaging ?xed pawls 34. It is thus seen, that the axially 
pulling force on the sleeve 26 must be maintained until 
the cap 12 has been substantially fully screwed off bottle 
neck 22. 
For ease of operation of the self-locking closure 10, it 

is preferred that the physical relationship of the pawls 
34, ratchet teeth 32 and cap 12 be such that the cap 
threadingly engages the bottle neck 22 before the ratchet 
teeth engage the pawls. In this manner, the sleeve 26 
need only be rotated in applying the closure 10 to the 
bottle 24; the pawls 34 camming over sloping sides 32b 
of ratchet teeth 32. During removal however, composite 
forces in the form of an axial pulling force and a rota 
tional force must be applied to the sleeve 26, a manipula 
tion difficult for small children. Apart from the safety 
aspects, it is seen that mechanical vibrations cannot work 
closure 10 loose; it being positively locked on bottle 
neck 22. 
The closure 10 of FIGURES 1 and 2 is preferably 

formed in a one-step molding operation, requiring no sub 
sequent cutting of forming. Thus, these closures can be 
readily manufactured inexpensively. The material of clo 
sure 10 may be any suitable semi-rigid thermoplastic such 
as polypropylene. 
The self-locking bottle closure '10’ shown in FIGURES 

3 and 4 is formed in two parts of suitably semirigid plastic 
such as polypropylene, rather than integrally as is clo 
sure 10 of FIGURES 1 and 2. One part is a cap 12' hav 
ing a cylindrical sidewall 14' and a solid top 16’. Screw 
threads 18’ on the cap 12’ are engageable with threads 
20 formed about the neck 22 of bottle 24. 
The other part consists of an outer sleeve 26' and a 

resilient spring member 28’ integral with the sleeve side. 
The spring member 28’ is in the form of a disk overlying 
the top 16' of cap 12’. A stud 3i, integrally formed with 
top '16’ extends through a central aperture 29 in spring 
member 28’. The upper end of stud 31 has an enlarged 
head 33 retaining the two parts in assembly. 
As best seen in FIGURE 4, a series of axially extending 

splines 35 spaced circumferentially about the outer sur 
face of cap sidewall 14’ engage correspondingly spaced 
grooves 37 formed in the interior surface of sleeve 26’. 
It is thus seen that by virtue of the splines 35 and grooves 
37 rotation of sleeve 26' imparts rotational motion to 
the cap 12’ and yet the sleeve may move axially relative 
to the cap. This relative axial movement of the sleeve . 
26’ and cap 12' is accommodated by the spring member 
28’. Ratchet teeth 32' formed in the bottom edge of sleeve 
26’ engage ?xed pawls 34 on bottle 24. 
From the foregoing description, it is seen that the self 

locking bottle closure 10' of FIGURES 3 and 4 is oper 
ated in the same manner as closure 10 of FIGURES 1 
and 2. In fact, the two embodiments are interchangeable 
on the same bottle 24. As closure 10 is threaded on bottle 
neck 22, the ratchet teeth 32' carried by sleeve 26' ratchet 
over ?xed pawls 34 on bottle 24; relative axial movement 
of the sleeve 26' and cap 12' being accommodated by 
?exure of the spring member 28’ as seen in phantom in 
FIGURE 3. Once closure 10’ is screwed on bottle neck 
22, inter-engagement of the ratchet teeth 32' with the 
?xed pawls 34 prevent removal unless and until sleeve 
26’ is pulled away from the bottle 24 to effect disengage 
ment. This being done, the sleeve 26’ may be rotated; 
its rotational movement being communicated to cap '12’ 
by the engagement of splines 35 in grooves 37 incident 
to removal of closure 10'. 

It will be appreciated that the bottle 24 may carry the 
ratchet teeth 32, 32’ and the sleeves 26, 26' carry one 
or more pawls 34 without departing from the invention. 

It will thus be seen that the objects set forth above, 
among those made apparent from the preceding descrip 
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tion, are ei?ciently attained and, since certain changes 
may be made in the above article without departing from 
the scope of the invention, it is intended that all matter 
contained in the above description or shown in the ac 
companying drawing shall be interpreted as illustrative 
and not in a limiting sense. 

It is also to be understood that the following claims 
are intended to cover all of the generic and speci?c fea 
tures of the invention herein described, and all statements 
of the scope of the invention, which, as a matter of 
language, might be said to fall therebetween. 

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

1. A self-locking closure for containers, said closure 
comprising, in combination: 

(A) a cap for the container; 
(B) means carried by said cap engaging correspond 

ing means adjacent the container top, 
(1) said means being effective upon relative rota 

tion of the container and said cap in a ?rst direc 
tion to translate the latter in a ?rst direction to 
a closure position relative to the container top; 

(C) an outer sleeve surrounding said cap; 
(D) at least one ?rst projection extending from one 
end of said sleeve; 

(E) at least one second projection on the container ad~ 
jacent its top; and 

(F) means interconnecting said cap and said sleeve for 
coupling rotational motion therebetween, said inter 
connecting means including 

( 1) a resilient member 
(a) biasing said sleeve into a position normal 

ly maintaining interengagement between 
said ?rst and second projections with said 
cap in said closure position such as to con 
strain relative rotation of the container and 
said cap in a second direction, and 

(b) de?ecting to accommodate movement of 
said sleeve in a direction disengaging said 
?rst and second projections to permit rela 
tive rotation of said cap and container in 
said second rotational direction incident to 
removal of said closure . 

2. The closure de?ned in claim 1 wherein: 
(1) one of said first and second projections is formed 
having an inclined side and a straight side, 

(2) whereby said ?rst and second projections, by virtue 
of the de?ection of said resilient member, ride past 
each other on said inclined side upon said relative 
rotation in said ?rst direction and said ?rst and sec 
ond projections abut each other along said straight 
side to constrain said relative rotation in said second 
direction. 

3. The closure de?ned in claim 1 wherein: 
(1) one of said ?rst and second projections is at least 
one ?xed pawl and the other a series of ratchet teeth. 

4. The closure de?ned in claim 1 wherein: 
(1) said cap, said sleeve and said interconnecting 
means are integrally formed. 

5. The closure de?ned in claim 4 wherein: 
(1) said resilient member is U-shaped in cross-section 
with one edge integrally joined with the other end 
of said sleeve and the other edge integrally joined 
with said cap. 

6. The closure de?ned in claim 5 wherein: 
(1) said resilient member is notched to accommodate 

its de?ection. 
7. The closure de?ned in claim 1 wherein said inter 

connecting means includes: 
(1) interconnecting splines and grooves formed on 

said cap and said sleeve for coupling rotational mo 
tion therebetween while accommodating relative axial 
movement therebetween with deflection of said resil 
ient member. 

8. The closure de?ned in claim 7 wherein: 
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(1) said resilient member is in the form of a disk joined 
along its outer edge to the other end of said sleeve 
and centrally mounted on a post a?ixed to said cap,v 

(i) said post being received in a central aperture 
in said disk and being enlarged at its free end 
to retain said disk thereon. 

9. The closure de?ned in claim 7 wherein: 
(1) one of said ?rst and second projections is formed 

having an inclined side and a straight side, 
(2) whereby said ?rst and second projections, by virtue 
of the de?ection of said resilient member, ride past 
each other on said inclined side upon said relative 
rotation in said ?rst direction and said ?rst and sec 
ond projections abut each other along said straight 
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side to constrain said relative rotation in said second 
direction. 

10. The closure de?ned in claim 7 wherein: 
(1) one of said ?rst and second projections is at least 
one ?xed pawl and the other a series of ratchet teeth. 
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