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[57] ABSTRACT 

A locking device for narrow openings in which an ex 
pandable member is disposed about the shaft of a 
combination lock mechanism. The combination lock 
mechanism includes an inner cylinder carrying the ‘ 
shaft and an outer cylinder into which the inner cylin 
der is threaded. Rotation of the shaft and inner cylin 
der will cause the inner cylinder to be threaded into 
the outer cylinder and thus drawn inwardly into the 
combination lock. This will result in axial compression 
of the expandable member which, in turn, results in 
circumferential expansion thereof, so that the expand 
able member will be urged into pressure engagement 
with the interior of the narrow opening. The lock 
mechanism is further adapted to prevent rotation of 
the shaft and inner cylinder, unless the combination 
lock is opened, to prevent unauthorized use of the 
locking device. 

8 Claims, 9 Drawing Figures 
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LOCKING DEVICE FOR NARROW OPENINGS 
This invention relates to locking devices for narrow 

openings, and more particularly, to a locking device 
which may be readily embodied in a ?rearm barrel 
combination lock or a combination locking bottle stop 
per. 
Expandable members for plugging narrow or re 

stricted openings are well known in the art. Such de 
vices typically employ an expandable, resilient member 
and suitable means for expanding the member in the 
opening or ori?ce to be plugged. Heretofore, such ex 
pandable plugs generally have incorporated no positive 
locking feature to prevent unauthorized removal of the 
plug. US. Pat. Nos. 2,046,224 and 2,095,272 do dis 
close expandable bottle stoppers incorporating a key 
type lock to prohibit unauthorized removal of the plug 
or stopper. However, such stoppers are disadvanta 
geous in that the key may readily be lost or misplaced, 
thereby preventing authorized removal of the stopper. 
According to the present invention, an expandable 

plug or stopper is provided with a combination locking 
mechanism to positively prevent unauthorized use or 
removal. Speci?cally, an expandable member is dis 
posed about the shaft of a combination lock mecha 
nism. The combination lock mechanism includes an 
inner cylinder carrying the shaft and an outer cylinder 
into which the inner cylinder is threaded. A collar is 
provided to permit rotation of the shaft and inner cylin 
der, which will cause the inner cylinder to be threaded 
into the outer cylinder and thus drawn inwardly into 
the combination lock. This will result in axial compres 
sion of the expandable member which, in turn, results 
in circumferential expansion thereof, so that the ex 
pandable member will be urged into pressure engage 
ment with the interior of the narrow opening. The col 
lar and the lock body include registration means which 
prevent relative rotation of the collar and body when 
the collar and body are abutting. When the combina 
tion lock is opened, the outer cylinder may be slid out 
wardly, thereby separating the collar and lock body. In 
this position, the collar and lock body may be relatively 
rotated. Thus, the inner cylinder and shaft may only be 
rotated when the combination lock is open, thereby 
preventing unauthorized use or removal of the locking 
device. 
According to the present invention, the locking de 

vice may be suitably dimensioned to ?t the barrel of a 
?rearm, thereby providing a ?rearm barrel lock which 
prevents unauthorized use of the ?rearm. Altema— 
tively, the locking device of the present invention may 
be suitably dimensioned to form a locking bottle stop 
per or other locking device for narrow openings. 
Accordingly, it is an object of the present invention 

to provide an expandable member for narrow openings 
incorporating a combination lock to prevent unautho 
rized use or removal. 
Another object of the present invention is to provide 

a locking device for narrow openings in which an ex 
pandable member is disposed about a shaft connected 
to a combination lock, so that the shaft may be drawn 
inwardly to axially compress the expandable member 
when the combination lock is open. 

Still another object of the present invention is to pro 
vide an expandable plugging device for the barrel of 
?rearms. 
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2 
Yet another object of the present invention is to pro 

vide a novel combination lock mechanism adapted to 
prevent rotation of a shaft or other member. 
The locking device for narrow openings according to 

the present invention is advantageous in that unautho 
rized use or removal is positively prevented. Moreover, 
by employing a combination lock rather than a key 
type lock, there is no key to be lost, misplaced or for 
gotten, so that use of the device is considerably facili 
tated. In addition, the locking device for narrow open 
ings according to the present invention is simple, reli 
able and relatively inexpensive. . 
These and other objects, features and advantages of 

the present invention will be more readily apparent 
from the following detailed description, wherein refer 
ence is made to the accompanying drawings, in which: 
FIG. 1 is a side view depicting a ?rearm barrel lock 

according to the present invention in a ?rearm; 
FIG. 2 is an end view of the apparatus depicted in 

FIG. 1; 
FIG. 3 is a side cross-sectional view of the apparatus 

depicted in FIG. 1; 
FIG. 4 is a side cross-sectional view similar to FIG. 3 

showing the combination lock in the open position; 
FIG. 5 is a sectional view taken along the line 5—5 

in FIG. 4; 
FIG. 6 is a sectional view taken along the line 6-6 

in FIG. 4; 
FIG. 7 is a side cross-sectional view of a portion of 

the apparatus depicted in FIG. 3 as adapted for use in 
a ?rearm of larger bore; 
FIG. 8 is a side view of a bottle stopper according to 

the present invention inserted in a bottle; and 
FIG. 9 is a side cross-sectional view of the apparatus 

depicted in FIG. 8 with the combination lock in the 
open position. 
Referring now to FIGS. 1-7, a ?rearm barrel lock 

embodiment of the locking device for narrow openings 
according to the present invention will now be de— 
scribed in detail. Referring initially to FIG. 1, there is 
depicted a ?rearm barrel lock A according to the pres 
ent invention carried in the barrel of a pistol B. 
Firearm barrel lock A generally comprises a combi 

nation lock body 10 having three tumbler rings 12. 
Tumbler rings 12 include extending tabs 120 which 
protrude beyond the lock body 10 to permit manual 
manipulation of the tumbler rings 12. An end cap 14 is 
secured to the end of lock body 10. End cap 14 func 
tions to conceal the interior of the combination lock 
mechanism, and additionally carries thereon numerals 
or other indicia which are employed to characterize the 
angular positions of extending tabs 12a, and thus facili 
tate alignment of the tumbler rings 12. 
A collar 16 is disposed in front of the lock body 10. 

As will be more readily apparent hereinafter, collar 16 
may he slid outwardly away from the lock body 10 
when the tumbler rings 12 are appropriately set to open 
the lock. Collar 16 may then be rotated with respect to 
the lock body 10 to expand or contract the expandable 
member of the barrel lock. To facilitate the rotation of 
collar 16 with respect to lock body 10, a front grip 18, 
similar in appearance to collar 16, is ?xedly mounted 
to the front of lock body 10. 
Collar 16 includes a hexagonal protuberant portion 

16b. Front grip 18 includes a complementary hexago~ 
nal recess. Thus, when collar 16 abuts front grip 18, 
hexagonal portion 16b engages the recess in front grip 
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18, to prevent relative rotation between collar 16 and 
front grip 18. Thus, when the lock is locked, rotation 
of collar 16 is prevented. 
A shaft 20 extends longitudinally from lock body it) 

and a resilient C-ring 22 engages shaft 20 toward the 
end thereof remote from lock body 10. An expandable 
member 24, typically a sleeve or resilient material such 
as rubber or the like, is disposed around shaft 20 adja 
cent C-ring 22. Collar 16 includes a sleeve portion 16a 
which circumscribes shaft 20 and abuts expandable 
member 24. It is thus apparent that when shaft 20 is 
drawn inwardly toward the interior of lock body 10, ex 
pandable member 24 will be axially compressed be 
tween C-ring 22 and sleeve 16a, thereby causing cir 
cumferential expansion of expandable member 24. It is 
this expansion that is employed to lock the ?rearm lock 
A in the barrel of the ?rearm. 
The end of shaft 20 interior of lock body 10 is thread~ 

ably mounted to a cylinder inner member 26. Cylinder 
inner member 26 comprises a hexagonal portion and a 
threaded portion. The hexagonal portion of inner cylin 
der 26 engages a hexagonal recess in collar 16 so that 
rotation of collar 16 will produce concurrent rotation 
of inner cylinder 26. The threaded portion of inner cyl 
inder 26 is threadably engaged into an outer lock cylin 
der 28. Thus, rotation of collar 16 will cause inner cyl 
inder 26 to be threaded into or out of outer cylinder 28, 
depending upon the direction of rotation. Thus, such 
rotation will draw shaft 20 inwardly or outwardly, to 
produce the desired longitudinal compression or ex 
pansion of expandable member 24. 
As is particularly apparent from FIGS. 3, 4 and 5, 

outer cylinder 28 is generally cylindrical with a 
threaded central bore. However, the exterior of cylin 
der 28 includes three protuberances 28a. 
Protuberances 28a engage tumbler rings 12 to prevent 
axial movement of lock cylinder 28. Speci?cally, tum 
bler rings 12 have a generally circular central opening 
including a notch on the circular interior perimeter. 
When the notch is in registration with the protuberance 
28a, the tumbler ring 12 will not engage the lock cylin 
der 28. Thus, when all of the tumbler rings are aligned 
so that the notches therein are in registration with the 
protuberances 28a, the lock cylinder 28 may move axi 
ally within the lock body 10. If, however, one of the 
tumbler rings is aligned so that the notch therein is not 
in registration with the protuberance 28a, axial move 
ment of the lock cylinder 28 will be prevented by the 
engagement of protuberance 28a and lock cylinder 12. 
Of course, the notch in tumbler ring 12 may be pro 

vided in various angular positions with respect to the 
extending tab 12a. In this manner, a particular numeral 
or other indicia means may be associated with each of 
the tumbler rings 12, so that when the extending tab 
12a is aligned with the numeral or indicia, the notch 
will be in registration with the protuberance 28a. In this 
manner, each of the tumbler rings 120 will be associ 
ated with a particular numeral, so that the lock may be 
opened by aligning the extending tabs 12a with the ap 
propriate numerals or indicia. 
To further de?ne the angular positions of the tumbler 

rings 12, the tumbler rings 12 may include a plurality 
of recesses about the perimeter thereof. The lock body 
10 may contain three ratchet spheres 30, which are 
urged against the perimeters of the tumbler rings 12 by 
three springs 32. The notches in the perimeter of tum 
bler rings 12 will then, in cooperation with ratchet 

25 

30 

45 

55 

65 

4 
spheres 36 and springs 32, provide a ratchet action for 
the rotation of tumbler rings 12. This ratchet action will 
tend to detent the tumbler rings in the various angular 
positions, thereby further defining each position associ 
ated with a numeral or other indicia, and prevent acci 
dental movement of the tumbler rings. 
The ?rearm barrel lock A according to the present 

invention may typically be constructed of opaque plas 
tic or other suitable material. However, applicant has 
found it desirable to employ metal for shaft 20 and 
inner cylinder 26. Of course, for high security applica 
tions, all of the components of the locking device may 
be constructed of metal. 
When employing the locking device according to the 

present invention in a ?rearm, applicant has found it 
desirable to block the shell chamber of the ?rearm, in 
addition to plugging the barrel thereof. Speci?cally, if 
the chamber were not blocked, it might still be possible 
to load and ?re a shell, notwithstanding the fact that 
the barrel is plugged, and thereby risk dangerous explo 
sion. Thus, according to the present invention, the end 
of shaft 22 may be threaded, and an extension shaft 34 
may be threadably engaged thereon. Extension shaft 34 
may then be cut to a desired length suf?cient to extend 
into the shell chamber of the ?rearm, to thereby pre 
vent the loading of a shell into the ?rearm. Thus, by 
providing extension shaft 34, the ?rearm barrel lock 
according to the present invention may be readily 
adapted for use in ?rearms of varying barrel length. 
Of course, the ?rearm barrel lock thus described may 

only be employed in a ?rearm having a bore or caliber 
corresponding to the diameter of expandable member 
24. However, according to a further aspect of the pres 
ent invention, the ?rearm barrel lock may be readily 
adapted for use in ?rearms of varying bore or caliber. 
Referring speci?cally to FIG. 7, there is depicted a por 
tion of the ?rearm barrel lock A, adapted for use with 
a ?rearm of somewhat larger bore or caliber. Speci? 
cally, the barrel lock A is modi?ed by removing C-ring 
22 and expandable member 24. A sleeve 36 having an 
outer diameter slightly smaller than the bore or caliber 
or the ?rearm and an inner diameter slightly greater 
than the diameter of sleeve portion 16a of collar 16, is 
provided about sleeve portion 16a. An expandable 
member 24’ of appropriate diameter is then substituted 
for expandable member 24. A washer or disc 38 is next 
placed about shaft 20 abutting expandable member 
24'. Preferably, washer 38 is bevelled or tapered as de 
picted in FIG. 7. C~ring 22 may then be reinserted, to 
complete the adaptation or modification of the ?rearm 
barrel lock A. It is apparent that the lock A as modi?ed 
will function substantially identically as the ?rearm 
lock previously described. Of course, expandable mem 
ber 24', being of a greater diameter than expandable 
member 24, will permit the ?rearm lock to be em 
ployed with a ?rearm having a greater diameter or cali 
ber. 
Accordingly, applicant has found it desirable to pro 

vide each ?rearm lock A with a plurality of sleeves 36, 
expandable members 24' and washers 38, to permit the 
?rearm lock to be employed with ?rearms of any bore 
or caliber. The operator of the ?rearm lock A may then 
readily modify or adapt the lock for use with any de 
sired ?rearm. 

In operation, extending tabs 12a of tumbler rings 12 
are suitably rotated to the position corresponding to 
the numeral or other indicia associated with the open 
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position of the lock, wherein the notch of each tumbler 
ring 12 is in registration with the protuberance 28a of 
lock cylinder 28. Of course, the lock 10 is opaque, so 
that such alignment cannot be accomplished visually, 
but is accomplished in accordance with the predeter 
mined number or combination associated with the par 
ticular lock A. 

Collar 16 is then drawn outwardly away from the 
lock body 10. The operator may then rotate collar 16 
with respect to front grip 18, so as to permit axial ex~ 
pansion of expandable member 24. This, of course, will 
insure that the expandable member is sufficiently de 
compressed so as to permit insertion into the firearm. 
After inserting the lock into the ?rearm, collar 16 is 

rotated with respect to front grip 18 so as to draw shaft 
20 inwardly into lock body 10, and thus axially com 
press expandable member 24. Expandable member 24 
will then circumferentially expand so as to grip the inte 
rior of the barrel of the ?rearm to prevent removal 
thereof. The operator then slides collar 16 inwardly to 
ward the combination lock body 10, so as to achieve 
engagement of the hexagonal portion 16b with the hex 
agonal recess in front grip 18, and thereby prevent ro 
tation of front grip 16. The tumblers 120 may then be 
turned to random positions, so as to prevent axial 
movement of lock cylinder 28. The ?rearm barrel lock 
A is thus locked in the ?rearm, to prevent unauthorized 
use thereof. 

In order to remove the ?rearm lock A, the proce 
dures thus described need merely to be reversed. Spe 
ci?cally, extending tabs 12a are aligned so as to once 
again open the combination lock. Front grip 16 is then 
drawn outwardly and rotated so as to decompress ex 
pandable member 24. The ?rearm lock A may then be 
removed from the barrel of the ?rearm. 
Referring now to FIGS. 8 and 9, an embodiment of 

the present invention particularly adapted for plugging 
bottles and the like will now be described in detail. Spe 
ci?cally, there is shown a bottle stopper C according to 
the present invention carried in the neck of a bottle D. 
The bottle stopper C includes a combination lock body 
50, substantially identical to the combination lock A of 
the embodiment previously described. Thus, combina 
tion lock 50 includes a collar 52 and a shaft 54. Simi 
larly, rotation of collar 52 with respect to combination 
lock body 50 will cause shaft 54 to be drawn inwardly 
or outwardly of the lock body 50, depending upon the 
direction of rotation. Disposed about shaft 54 is an ex 
pandable member 56. Expandable member 56 has a di 
ameter slightly smaller than the smallest opening to be 
plugged. The end of shaft 54 is threaded, and a knurled 
disc or nut 58 is threadably engaged thereon, abutting 
expandable member 56. Thus, rotation of collar 52 
with respect to lock body 50 will cause axial compres 
sion of expandable member 56 between disc 58 and 
collar 52, accompanied, of course, by circumferential 
expansion thereof. Thus, the bottle stopper C functions 
substantially identical to the ?rearm lock A previously 
described. 
However, applicant has found that the variation in 

the inner diameter of bottle necks may be substantial. 
Thus, knurled disc 58 may be employed to preadjust 
the compression of expandable member 56, and thus to 
preadjust the diameter or circumference thereof. Spe 
ci?cally, prior to inserting the stopper C at the bottle 
I), the operator rotates knurled disc 58 to compress ex 
pandable member 56 to the extent that the diameter 
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6 
thereof becomes only slightly smaller than the inner di 
ameter or bore of the bottle neck. Thereafter, the bot 
tle stopper C is employed in a manner substantially 
identical to ?rearm lock A. Of course, if it is desired to 
employ the bottle stopper C in a different bottle D, 
knurled disc 58 may be rotated to permit compression 
or expansion of expandable member 56, as needed. 
While particular embodiments of the present inven 

tion have been shown and described in detail, it is ap 
parent that the combination lock thus described may 
be employed in numerous other applications where it 
is desired to prevent unauthorized rotation of a shaft or 
other member. Of course, these and other modi?ca 
tions and adaptations may be made without departing 
from the true spirit and scope of the present invention, 
as set forth in the claims. 
What is claimed is: 
1. A ?rearm barrel lock for a ?rearm having a barrel 

communicating with a shell chamber comprising a 
shaft, an expandable member dimensioned to be re 
ceived in said barrel disposed about said shaft, a stop 
attached to one end of said shaft adjacent said expand 
able member and lock means disposed on the other end 
of said shaft, said lock means having locked and un 
locked states, in said unlocked state said lock means 
being movable axially relative said shaft to permit axial 
compression and expansion of said expandable mem 
ber and in said locked state said lock means being ?xed 
relative said shaft. 

2. Apparatus according to claim 1, wherein said lock 
means comprises a threaded member attached to said 
shaft, a mating member threadably engaging said 
threaded member and means for preventing relative ro< 
tation between said threaded member and said mating 
member in said locked state. 

3. Apparatus according to claim 2 wherein said 
means for preventing relative rotation comprises a lock 
body slidably disposed about said mating member, tum 
bler means for engaging said mating member to prevent 
sliding thereof relative said lock body in said locked 
state, a collar rotatably engaging said threaded member 
disposed between said expandable member and said 
lock body and abutting said lock body in said locked 
state, said collar and said lock body including registra 
tion means to prevent relative rotation when said collar 
and said lock body are abutting. 

4. Apparatus according to claim 3 wherein said mat 
ing member is substantially cylindrical and includes at 
least one protuberance, and wherein said tumbler 
means comprises at least one tumbler ring rotatably 
carried in said lock body having a substantially cylindri 
cal opening disposed about said mating member, said 
opening including a notch dimensioned ‘to clear said 
protuberance, said tumbler ring being aligned with said 
protuberance abutting said tumbler ring in said locked 
state and said tumbler ring being aligned with said 
notch and said protuberance in registration in said un 
locked state. 

5. Apparatus according to claim 4 comprising indicia 
means to characterize the rotational positions of said 
tumbler ring whereby a particular indicia will be associ 
ated with the registration of said notch and said protu~ 
berance. 

6. Apparatus according to claim 1 comprising an ex 
tension shaft threadably mounted to said one end of 
said shaft, said extension shaft being of a length suitable 
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to extend through said barrel into the shell chamber of 
said ?rearm. 

7. A ?rearm barrel lock comprising a shaft, an ex 
pandable member disposed about said shaft, a stop at 
tached to one end of said shaft adjacent said expand 
able member, an inner lock cylinder attached to the 
other end of said shaft, an outer lock cylinder thread— 
ably engaging said inner lock cylinder, a lock body slid 
ably disposed about said outer cylinder, a collar rotat 
ably engaging said inner lock cylinder disposed be 
tween said expandable member and said lock body and 
abutting said lock body in said locked state, said collar 
and said lock body including registration means to pre 
vent relative rotation thereof when said collar and said 
lock body are abutting and tumbler means having 15 

25 

35 

40 

45 

50 

55 

65 

8 
locked and unlocked states, in said locked state said 
tumbler means engaging said outer cylinder to prevent 
axial movement thereof. 

8. Apparatus according to claim 7 wherein said outer 
cylinder includes at least one protuberance and said 
tumbler means comprises at least one tumbler ring car 
ried in said lock body, said tumbler ring having a sub 
stantially cylindrical opening disposed about said outer 
lock cylinder, said opening including a notch dimen 
sioned to clear said protuberance, said protuberance 
abutting said tumbler ring in said locked and said tum 
bler ring aligned with said notch and said protuberance 
in registration in said unlocked state. 

* * * * * 


