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(57) ABSTRACT

A plunger lock assembly having a removable core 1s pro-
vided. The lock assembly includes a housing defining a first
longitudinal bore and a barrel reciprocably mounted within
the first longitudinal bore between an advanced position and
a retracted position. The barrel defines a second longitudinal
bore and 1s operably associated with a plunger. A core 1s
removable mounted within the second longitudinal bore of
the barrel and includes a key slot for receiving an operating
key. A drive member 1s positioned within the second longitu-
dinal bore and 1s movable from an unlocked position to a
locked position by operation of the operating key. A retainer
assembly 1s operably associated with the drive member to
axially retain the drive member within the second longitudi-
nal bore such that the core 1s removable from the second
longitudinal bore independently of the drive member. A
biasing member 1s provided for urging the barrel towards the
retracted position.

18 Claims, 9 Drawing Sheets
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1

PLUNGER LOCK ASSEMBLY WITH
REMOVABLE CORE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

This application claims prionity from U.S. provisional
patent application Ser. No. 60/475,046, filed [May 30, 2003]
Jun. 3, 2003, the entirety of which 1s incorporated herein by
reference.

BACKGROUND

1. Technical Field

The present disclosure relates to a lock assembly. More
particularly, the present disclosure relates to a plunger lock
assembly having a removable core.

2. Background to Related Art

Lock assemblies having removable cores are well known
in the art. By providing a removable core on a lock assembly,
replacement of the entire lock assembly 1s not required 1ii, for
example, a key 1s lost or misplaced. Rather, only the remov-
able core need be replaced and this can be accomplished
quickly and 1mmexpensively using a control key 1n a manner
also known 1n the art. Thus, the use of removable core lock
assemblies results 1 savings in both time and expense.
These savings may be substantial where many locks are used
on a daily basis such as in a department store.

Plunger locks are also well known. Currently, plunger
locks having removable cores are not available. As such,
when a key 1s lost, the entire plunger lock assembly must be
removed from a support structure, ¢.g., a door, and replaced
at considerable loss of time and expense.

Accordingly, a continuing need exists 1n the art for remov-
able core plunger locks.

SUMMARY

A plunger lock assembly having a removable core 1s pro-
vided. The lock assembly includes a housing defining a first
longitudinal bore and a barrel reciprocably mounted within
the first longitudinal bore between an advanced position and
a retracted position. The barrel defines a second longitudinal
bore and 1s operably associated with a plunger. A core 1s
removably mounted within the second longitudinal bore of
the barrel and includes a key slot for recerving an operating,
key. A drive member 1s positioned within the second longitu-
dinal bore and 1s movable from an unlocked position to a
locked position by operation of the operating key. A retainer
assembly 1s operably associated with the drive member to
axially retain the drive member within the second longitudi-
nal bore such that the core 1s removable from the second
longitudinal bore independently of the drive member. A
biasing member 1s provided for urging the barrel towards the
retracted position.

The plunger may be fixedly attached to the barrel and
movable from a retracted position located within the housing
to an extended position extending from the housing.
Alternately, the plunger may be fixedly attached to the drive
member and rotatable therewith 1n relation to the barrel.

In one embodiment, the drive member includes an eccen-
tric cam which 1s recerved within a cam slot 1n a bolt to drive
the bolt between retracted and extended positions. The bolt
extends through slots in the housing and the barrel 1n 1ts
extended position to lock the plunger 1n 1ts advanced posi-
tion. In an alternate embodiment, the plunger may include a
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2

cutout. When the plunger 1s rotated to the locked position,
the cutout moves 1nto engagement with the housing to lock
the plunger 1n 1ts advanced position.

In one embodiment, the drive member includes at least
one bore and the retainer assembly includes a biasing mem-
ber and a detent which are positioned 1n the at least one bore.
The second longitudinal bore of the barrel includes an annu-

lar channel for receiving the detent to axially retain the drive
member within the second longitudinal bore.

The plunger may also include a lateral extension for pre-
venting removal of the plunger from a strike plate opening of
a door when the plunger has been rotated to the locked posi-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

Various preferred embodiments of the presently disclosed
plunger lock assembly with removable core are described
herein with reference to the drawings, wherein:

FIG. 1 15 a side perspective view from the rear end of the
presently disclosed plunger lock assembly with the plunger
in 1ts retracted position;

FIG. 2 15 a side perspective view from the rear end of the
plunger lock assembly shown 1n FIG. 1 with the plunger in
its advanced position;

FIG. 3 1s a side perspective view from the rear end, with
parts separated, of the plunger lock assembly shown 1n FIG.
2;

FIG. 4 15 a side perspective view, with parts separated, of

the removable core and drive member of the plunger lock
assembly shown 1n FIG. 3;

FIG. 5 15 a side perspective cross-sectional view of the
barrel of the plunger lock assembly shown in FIG. 3;

FIG. 6 1s a side view of the removable core and drive
member of the plunger lock assembly shown 1n FIG. 3 with a
control key inserted 1n the key slot of the removable core;

FIG. 7 1s a side view of the removable core and drive
member taken in the direction of line 7—7 shown 1n FIG. 6;

FIG. 8 1s a side view of the removable core and drive
member of the plunger lock assembly shown 1n FIG. 3 with
an operating key inserted in the key slot of the removable
core;

FIG. 9 1s a side view taken 1n the direction of line 9—9 1n
FIG. 8;

FIG. 10 15 a side perspective view from the front end of
the plunger lock assembly shown 1n FIG. 1;

FIG. 11 1s a cross-sectional view taken along section lines
11—11 of FIG. 10;

FIG. 12 1s a side perspective view from the front end of
the plunger lock assembly shown 1n FIG. 2;

FIG. 13 1s a cross-sectional view taken along section lines
13—13 of FIG. 12;

FIG. 14 1s a perspective view from the rear end of the
barrel and plunger of another embodiment of the presently
disclosed plunger lock assembly;

FIG. 15 15 a perspective view from the rear end with parts
separated of the barrel, plunger and drive member of the
plunger lock assembly shown in FIG. 14;

FIG. 16 1s a rear view of the plunger as 1t extends through
a strike plate;

FIG. 17 1s a side cross-sectional view of the plunger lock
assembly supported on a first door with the plunger extend-
ing through a strike plate supported on a second door; and

FIG. 18 15 a side perspective view from the rear end of the
plunger lock assembly shown 1n FIG. 17 with the plunger
rotated to the locked position.



US RE41,188 E

3
DETAILED DESCRIPTION OF EMBODIMENTS

Various embodiments of the presently disclosed plunger
lock assembly with removable core will now be described 1n
detail with reference to the drawings, wherein like reference
numerals designate identical or corresponding elements in
cach of the several views.

FIGS. 1-13 illustrate one embodiment of the presently
disclosed plunger lock assembly with removable core shown
generally as 10. Briefly, plunger lock assembly 10 includes a
housing 12, a barrel 14, a biasing member 16, a removable
core 18, a drive member 20, and a bolt 21. Barrel 14 1s
slidably positioned within lock housing 12 between an
advanced and a retracted position as will be described 1n
more detail below.

Lock housing 12 includes a body portion 22 and a base-
plate 24. Body portion 22 defines a cylindrical bore 26 for
reciprocably receiving barrel 14. A longitudinal slot 28 1s
formed through a sidewall of body portion 22. The purpose
of slot 28 will be described in detail below. Baseplate 24
includes a pair of radially extending wings 30. Each wing 30
includes an opening 32 dimensioned to receive a fastening
member, €.g., a screw, for securing housing 12 to a support
structure, e.g., a door. Baseplate 24 also includes a plunger
throughbore 34 which communicates with cylindrical bore
26. Plunger throughbore 34 i1s dimensioned to slidably
receive a plunger 40 of barrel 14 as will be described in
detail below.

Barrel 14 includes a substantially cylindrical body portion
38 defining a bore 47 (FIG. 5) dimensioned to receive
removable core 18, drive member 20 and bolt 21. Barrel 14
also includes plunger 40 which i1s dimensioned to extend
through plunger throughbore 34. In one embodiment,
plunger 40 and plunger throughbore 34 have a non-circular
configuration, e.g., a Z-configuration, to provide a tighter {it
between plunger 40 and throughbore 34. A guide screw 44 1s
secured via threads to a rear end of cylindrical body portion
38. Guide screw 44 1s slidably positioned within longitudinal
slot 28 to prevent rotation of barrel 14 within cylindrical
bore 26 of lock housing 12, and to provide a stop member for
defining the advanced and retracted positions of plunger 40.
The rear end of cylindrical body portion 38 of barrel 14
includes diametrically opposed slots 46 which are aligned
with corresponding slots 48 (FI1G. 10) formed in lock hous-
ing 12. Slots 46 and 48 are dimensioned to slidably receive
bolt 21 such that when bolt 21 1s positioned through slots 46
and 48, plunger 40 1s retained 1n its advanced position (FIG.
2).

Biasing member 16, which may be a coil spring 1s posi-
tioned about plunger 40 between a rear face 14a of barrel 14
and an 1nner surface of baseplate 24 of lock housing 12.
Biasing member 16 urges barrel 14 including plunger 40 to
its retracted position.

Removable core 18 is rotatably and slidably positioned
within bore 47 of barrel 14. The front end 18a of removable
core 18 imncludes a key slot 50 (FIG. 10) for recerving an
operating key 52 (FIGS. 8 and 9) and a control key 54
(FIGS. 6 and 7) as will be discussed in further detail below.
The rear end of removable core 18 includes a first engage-
ment member 56 for releasably engaging drive member 20.

Drive member 20 includes a substantially cylindrical
body portion 60 having a second engagement member 62
formed on a front end thereol. Second engagement member
62 includes a semi-circular recess 64 (FIG. 4) releasably
receiving lirst engagement member 56 of removable core 18.
Alternately, other configurations may be provided to releas-
ably engage removable core 18 to drive member 20.
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Drive member 20 includes a pair of diametrically opposed
blind bores 66. A retainer assembly 68 including a detent 70
and a biasing member 72 1s received 1n each blind bore 66.
Biasing member 72, which may be a coil spring, 1s posi-
tioned to urge detent 70 outwardly into an annular channel
74 formed within cylindrical body portion 38 (FIG. §).

Retainer assemblies 68 retain drive member 20 within bore
4’7 of cylindrical body portion 38. Drive member 20 can be
loaded into cylindrical body portion 38 by pressing detents
70 against the bias of springs 72 mnto bores 66 and sliding
drive member 20 along bore 47 of cylindrical body portion
38 until detents 70 pass over annular channel 74. At such
time, springs 72 will urge detents 70 outwardly into channel
74 and drive member 20 will be axially retained within bar-

rel 14.
A distal face 20a of drive member 20 includes a cam

member 80 which 1s dimensioned to be slidably received
within a cam slot 82 formed 1n bolt 21 (FIG. 11). Cam mem-

ber 80 1s eccentrically mounted on distal face 20a such that
rotation of drive member 20 within bore 47 of barrel 14 is
translated to linear movement ot bolt 21.

In use, when bolt 21 1s in its unlocked or non-extended
position (FIGS. 10 and 11), 1.e., bolt 21 1s positioned within
bore 47 of barrel 14 and does not extend through slot 48 of
lock housing 12, biasing member 16 urges barrel 14 and
plunger 40 to their retracted position. In the retracted
position, plunger 40 1s positioned Within lock housing 12.
Note that guide screw 44 1s positioned at the front end of
longitudinal slot 28. When an operating key 1s inserted into
key slot 50 (FIG. 12) and rotated to rotate removable core 18
in the direction indicated by arrow “X” i FIG. 12, drive

member 20 1s rotated 1n the direction indicated by arrow “Y™
in FIG. 13. When drive member 20 1s rotated, cam member
80 1s moved 1n relation to bolt 21 to move bolt 21 in the
direction indicated by arrow “Z” 1 FIG. 13 to its extended
position. In 1ts extended position, bolt 21 extends through
slots 46 and 48 formed in barrel 14 and lock housing 12,
respectively to lock barrel 14 including plunger 40 in their
advanced position.

As discussed above, the presently disclosed lock assembly
includes a removable core 18. Removable core 18 can be
removed from barrel 14 using a control key 54. Control key
54, shown 1 FIGS. 6 and 7, when iserted 1n key slot 50,
extends substantially the length of removable core 18 and
does not engage the drive member 20. When control key 54
1s rotated, removable core 18 1s rotated independently of
drive member 20 to disengage first engagement member 56
of removable core 18 from second engagement member 62
of drive member 20 to facilitate removal of removable core
18 from barrel 14 independently of drive member 20 and
bolt 21. Operation of bolt 21 1s effected using operating key
52 (FIGS. 8 and 9). Operating key 52 extends beyond the
rear end of removable core 18 mto engagement with drive
member 20 such that rotation of removable core 18 and oper-
ating key 52 eflects rotation of drive member 20, and thus,
movement of bolt 21.

Plunger locks are typically used on sliding doors of dis-
play cabinets. When the plunger 1s extended, 1t 1s positioned
to prevent one door from sliding 1n relation to the other door.
Attempts have been made to defeat the function of the
plunger lock as used on sliding doors by pushing a first
sliding door away from the second sliding door on which the
lock assembly 1s mounted, to slide the first sliding door by
the plunger. A second embodiment of the presently disclosed
plunger lock assembly disclosed below addresses this prob-
lem.

Referring to FIGS. 14-18, a second embodiment of the
presently disclosed plunger lock assembly with removable
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core 1s shown generally as 100 (FIG. 18). Lock assembly
100 1s similar to lock assembly 10 with several exceptions
which will be described 1n detail below.

Lock assembly 100 1includes a lock housing 112 (FIG. 18)
which has a body portion 122 defining a cylindrical bore 126
(FIG. 17) and a baseplate 124 for mounting lock housing
112 to a support structure. As will be evident below, lock

housing 112 does not include diametrically opposed slots
48.

Barrel 114 includes a substantially cylindrical body por-
tion 138 defining a bore 139 dimensioned to receive a
removable core (not shown). Bore 139 1s open at both its
front and rear ends. Barrel 114 1s slidably positioned within
cylindrical bore 126 (FIG. 17) of lock housing 112. A guide
screw 144 1s secured to a rear end of body portion 138 (FIG.
18). As discussed above, guide screw 144 1s slidably posi-
tioned within a longitudinal slot 128 formed 1n lock housing
112 to prevent rotation of barrel 114 within lock housing 112
and to define the advanced and retracted positions of barrel
114 in relation to lock housing 112. A biasing member 116
(FI1G. 17) 1s positioned between baseplate 124 of lock hous-
ing 112 and the rear end of barrel 114 to urge barrel 114 to 1ts
retracted position.

A plunger 140 extends through the open rear end of barrel
114. Plunger 140 includes a first end 140a configured to
engage a drive member 120, a central body portion 140b,
and a second end 140c having a pair of lateral extensions
141. A cutout 143 1s formed 1n central body portion 140b
adjacent first end 140a.

Drive member 120 1s substantially similar to drive mem-
ber 20 disclosed above with a few exceptions which will be
discussed herein. Drive member 120 includes a pair of dia-
metrically disclosed bores 166 dimensioned to receive
retainer assemblies 168 as discussed above. Drive member
120 also includes a raised protrusion 120a for engaging a
slot 145 formed in the first end 140a of plunger 140, and a
threaded bore 147. Threaded bore 147 1s dimensioned to
receive a threaded bolt 149 for securing first end 140a of
plunger 140 directly to drive member 120.

The removable core (not shown) and drive member 120
interact as discussed above with respect to lock assembly 10
and will not be discussed 1n further detail herein.

In use, lock housing 112 1s secured to a sliding door 200
(FIG. 17). When a key 1s inserted into the removable core of
lock assembly 100 and barrel 114 is pushed 1n the direction
indicated by arrow “A” i FIG. 17, plunger 140 1s pushed
from lock housing 112 and extends through a strike plate
202 secured to an adjacent sliding door 204. It 1s noted that
both plunger 140 and the opening 1n strike plate 202 have a
greater width dimension than height dimension (See FIG.
16). When plunger 140 1s pushed through strike plate 202
and the key 1s rotated to rotate drive member 120 within
barrel 114, plunger 140 1s rotated with drive member 120.
When plunger 140 1s rotated, lateral extensions 141 extend
beyond the height of the opening 1n strike plate 202 to pre-
vent linear removal of plunger 140 from strike plate 202.
Note also that cutout 143 in plunger 140, when rotated,
receives a portion of baseplate 124 of lock housing 112 to
lock plunger 140 1n 1ts advanced position.

By providing lateral extensions 141 on plunger 140, 1t 1s
no longer possible to defeat lock assembly 100 by pushing
sliding door 204 away from door 200. As 1s evident from

FIG. 16, lateral extensions 141 prevent separation of sliding
doors 200 and 204.

It will be understood that various modifications may be
made to the embodiments disclosed herein. For example, the
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components of the lock assembly can be formed of any
material having the required strength characteristics.
Further, the configurations of the drive member, removable
core and/or the actuator may varied from that shown without
departing from the teachings of this disclosure. Therefore,
the above description should not be construed as limiting,
but merely as exemplifications of disclosed embodiments.
Those skilled 1n the art will envision other modifications

within the scope and spirit of the claims appended here to.
What 1s claimed 1s:

1. A plunger lock assembly comprising;:
a housing defining a first longitudinal bore;

a barrel reciprocably mounted within the first longitudinal
bore between an advanced position and a retracted
position, the barrel defining a second longitudinal bore
and being operably associated with a plunger;

a core removably mounted within the second longitudinal
bore, the core including a key slot for recetving an oper-
ating key;

a drive member positioned within the second longitudinal
bore, the drive member being releasably enageable with
the core such that when the core 1s moved from an
unlocked to a locked position, the drive member 1s
moved from an unlocked to a locked position; and

a retainer assembly operably associated with the drive
member to axially retain the drive member within the
second longitudinal bore, wherein the core 1s remov-
able from the second longitudinal bore independently
of the drive member.

2. A plunger lock assembly according to claim 1, further
including a biasing member for urging the barrel toward
retracted position.

3. A plunger lock assembly according to claim 2, wherein
the plunger 1s fixedly attached to the barrel and movable
from a retracted position located substantially within the
lock housing to an advanced position extending from the
lock housing.

4. A plunger lock assembly according to claim 3, further
including a bolt having a cam slot wherein the drive member
includes an eccentric cam member which 1s positioned
within the cam slot, the drive member being movable to
move the bolt between a retracted position and an extended
position.

5. A plunger lock assembly according to claim 4, wherein
the barrel and the housing each include a slot dimensioned to
slidably receive the bolt, the bolt extending through the slots
of the barrel and the housing in its extended position to lock
the barrel and the plunger 1n their advanced positions.

6. A lock assembly according to claim 5, wherein the
plunger has a non-circular configuration and the housing
includes a plunger throughbore having a shape that corre-
sponds to the configuration of the plunger.

7. A lock assembly according to claim 1, wherein the
drive member includes at least one bore, the retainer assem-
bly including a detent positioned within the drive member
bore.

8. A lock assembly according to claim 7, wherein the
barrel includes an annular channel formed about the second
longitudinal bore, the detent extending into the annular
channel to axially retain the drive member within the second
longitudinal bore.

9. A lock assembly according to claim 8, wherein the
retainer assembly further includes a biasing member for urg-
ing the detent from the drive member bore 1nto the annular
channel.

10. A lock assembly according to claim 9, wherein the
drive member includes two diametrically opposed bores,
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wherein one retainer assembly 1s positioned 1n each of the
drive member bores.

11. A lock assembly according to claim 2, wherein the
plunger 1s secured to the drive member and rotatable 1n rela-
tion to the barrel.

12. A lock assembly according to claim 11, wherein the
plunger includes a cutout, the cutout engaging a surface of
the housing when the drive member 1s moved to 1ts locked
position to retain the plunger 1n 1ts advanced position.

13. A lock assembly according to claim 12, wherein the
rear end of the plunger includes at least one lateral extension
for preventing removal of the plunger from a strike plate
opening when the plunger 1s rotated to a locked position.

14. A plunger lock assembly comprising:

a housing defining a longitudinal bove, the longitudinal
bore configured to rveceive a cove having a key slot for
receiving an operating key;

a plunger reciprocably mounted within the longitudinal
bore between an advanced position and a retracted
position,

a drive member positioned within the longitudinal bore,
the drive member being releasably engageable with the
core such that when the core is moved from an unlocked
to a locked position, the drive member is moved from an

unlocked to a locked position;

a bolt having a cam slot, wherein the drive member
includes an eccentric cam member which is positioned
within the cam slot, the drive member being movable to
move the bolt between a retracted position and an
extended position; and

wherein the core is veleasable from the longitudinal bore
independently of the drive member.

15. A plunger lock assembly according to claim 14,

wherein the housing includes a slot dimensioned to slidably
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receive the bolt, the bolt extending through the slot of the
housing in its extended position to lock the plunger in its
advanced position.

16. A plunger lock assembly according to claim 15,
wherein the distal end of the plunger has a non-circular
configuration and the housing includes a plunger through-
bore having a shape that corresponds to the configuration of

the plunger.
17. A plunger lock assembly comprising:

a housing defining a longitudinal borve, the longitudinal
bore configured to rveceive a core having a key slot for
receiving an operating key;,

a plunger veciprocably mounted within the longitudinal
bore between an advanced position in which a distal
end of the plunger extends from the housing and a

retracted position in which the distal end of the plunger
is located substantially within the housing;

a drive member positioned within the longitudinal bove,
the drive member being releasably engageable with the
core such that when the core is moved from an unlocked
to a locked position, the drive member is moved from an
unlocked to a locked position, and the drive member
including a semi-circular portion which is engagable
with the core; and

wherein the core is releasable from the longitudinal bore
independently of the drive member.
18. The plunger lock assembly of claim 17, wherein the
semi-circular portion of the drive member is configured to
engage a semi-circular portion of the core.
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