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ABSTRACT OF THE DISCLOSURE

A re-kevyvable cylinder lock includes a cylinder
housing, a plug, a carrier, a toothed locking bar and
a cotter pin. The plug 1s operable by a right key to
rotate with respect to the housing about a longitudinal
axls, and the carrier co-rotates with the plug. The
locking bar engages the housing when the plug is in a
home position where the cylinder lock 1s locked. The
cotter pin 1s movable transversely, and has a

bar-engaging toothed part engaging the locking bar when

the carrier is in anormal position and disengaging from

the toothed locking bar when the carrier is moved along
the axis to a re-keying position, and a housing-engagling
part engaging the housing when the plug 1s in the home

position and when the right key 1s removed from the plug.

(Figure 2)
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RE-REYABLE CYLINDER LOCK

CROSS—-REFERENCE TO RELATED APPLICATION

This application claims priority of Tailwanese
Application No. 102202885, filed on February 8, 2013.
BACKGROUND OF THE INVENTION
l. Field of the Invention

The present invention relates to a cylinder lock,
more particularly to a re—-kevable cylinder lock.
2. Description of the Related Art

Tréditionally, when 1t 1s necessary to re—-key a lock

mounted on a door, the lock 1s detached from the door

todisassembleaplug fromthe lockand toexchange cotter

pins of the plug so as tomatch a new key. After exchange
of the cotter pins, the lock 1s re-assembled and

re-installed on the door. However, disassembly and

re—-assembly of the lock and exchange of the cotter pins
regulre a certain level of skill and knowledge with
respect to the construction of the lock, and are usually
done by a locksmith or a skilled worker using special
tools. The traditional method for re-keying a lock 1is
therefore inconvenilent.,.

It isknownintheart toprovide are-keyablecylinder
lock assembly that can be re—-keyed by directly inserting
a new right key into the assembly without disassembling
the assembly. For example, US 7,007,528 and US
7,213,429 disclose are-keyable cylinder lock assembly,

which includes a set of cotter pinsmovable transversely
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in a plug disposed in a housing and engageable with a

P

right key, and a carrier that carries a set of re-keying

toothed elements releasably engaging respective cotter

pins and that i1s movable longitudinally to move and

release the re-keying toothed elements from the
respective cotter pins before the insertion of a new
right key for conducting a re-keying operation, or to

re—-engage the re-keying toothed elements with the

respective cotter pins after the re-keying operation.
Each of the cotter pins has a key-engaging part
engageablewitharight keyanda toothedpart engageable
with the corresponding re-keying toothed element.
Neither re-keying toothedelement nor cotter pinengages
the housing of the plug. US 7,047,778 discloses 1n
figure 18 a re-keyable vehicular lock which 1includes
a re-keying toothed element that can engage a cotter
pin and a housing of a plug.

SUMMARY OF THE INVENTION

An object of the invention is to provide a re—-keyable
cylinder lock with a robust structure that possesses
highly efficient burglar-proof effect and that can be
re-keyed with a convenient and easy way.

F

Another object of the invention 1is to provide a

re—-keyable cylinder lock with a cotter pin that 1s able
to engage a right key, a housing of a plug, and a toothed
locking bar adapted for re-keying the cylinder lock.

According to one aspect of this 1nvention, a
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re—keyable cylinder lock is operable using a right key,

and comprises acylinder housingdefiningalongitudinal
axis and having a bar-engaging hole, a plug disposed
in the cylinder housing, a carrier disposed 1in the
cylinder housing to co-rotate with the plug, a toothed
locking bar disposed in the carrier, and a cotter pin
disposed 1n the plug.

The plug is operable by the right key to rotate with

respect to the cylinder housing about the longitudinal

axis, and to move toward or away from a home position.

The carrier is movable relative to the plug along the

longitudinal axis from a normal position to a re-keying
position when the right key 1s inserted into the plug.
The toothed locking bar engages the bar-engaging hole

when the plug is in the home position and when the right

key 1s removed from the plug. The cotter pin 1s

configured to be actuated by the right key to move

g

transversely of the longitudinal axis, and has a

key-engaging part, a bar-engaging toothed part and a
housing-engaging part. The bar-engaging toothed part
engages the toothed locking bar when the carrier 1is 1n
the normal position, and disengages from the toothed
locking bar when the carrier is in the re-keying position.
The housing-engaging part engages the cylinder housing
when the plug is in the home position and when the right
key is removed from the plug.

According to another aspect of this invention, a
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re-keyable cylinder lock 1s operable using a right key,
and comprisesacylinder housingdefiningalongitudinal
axls and having a plurality bar-engaging holes, a plug
disposed 1n the cylinder housing, a carrier disposed
in the cylinder housing to co-rotate with the plug, a
pluralityof toothedlockingbarsdisposedinthecarrier,
and first and second cotter pins disposed in the plug.

The plug is operable by the right key to rotate with
respect to the cylinder housing about the longitudinal
axls and to move toward or away from a home position.
The carrier i1s movable relative to the plug along the
longitudinal axis from a normal position to a re-keying
position when the right key is inserted into the plug.
The toothed locking bars respectively engage the
bar—-engaging holes when the plug is i1n the home position
and when the right key is removed from the plug. The
first cotter pin is configured to be actuated by the
right key tomove transversely of the longitudinal ax1is,

and has a key-engaging part, a bar-engaging toothed part

and a housing-engaging part. The second cotter pin 1s
configured to be actuated by the right key to move
transversely of the longitudinal axils, and has a

key—engagling part and a bar-engaging toothed part. The

bar-engaging toothedpartsofthe first andsecondcotter
pins respectively engage the toothed locking bars when
the carrier is in the normal position and disengaging

from the toothed locking bar when the carrier 1is in the
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re—-keying position. The housing-engaging part of the
first cotter pin engages the cylinder housing when the
plug is in the home position and when the right key is
removed from the plug.

According to yet another aspect of this invention,
a re—-keyable cylinder lock comprises a cylinder housing
defining a longitudinal axis, a plug disposed 1in the
cylinder housing, a carrier, a toothed locking bar
disposed in the carrier, and a cotter pin disposed 1in

the plug.

The cylinder housing has a front end, a rear end
opposite to the front end, a cylindrical inner surface
that 1s formed between the front and rear ends and that
defines a cylindrical hole, a protruding area that
protrudes angularly and inwardly from the cylindrical
inner surface at the rear end, a shoulder formation

formed at one side of the protruding area forwardly of

the rear end, and first and second detent grooves

extending longitudinally and forwardly from the rear

end to a distance distal from the rear end. The first

and second detent grooves are spaced apart angularly
from each other, and are indented radially 1n the
protruding area and inaportionof thecylindrical inner
surface adjacent to the protruding area.

The plug is disposed in the cylindrical hole of the

cylinder housing and has a front face formed with a key

access opening, a carrier receiving space, and a
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longitudinal flat face bounding one side of the carrier
recelving space.

The carrierisdisposedinthecarrier receiving space
to co-rotate with the plug, and 1s movable relative to
the plug along the longitudinal axis from a normal

position to a re-keying position. The carrier has a

flat wall confronting with the longitudinal flat face

of the plug, a curved wall opposite to the flat wall,
and a detent element that 1s disposed in the carrier
and that isbiasedtoproject intothe first detent groove
from the curved wall when the plug 1s 1n a home position
and when the carrier i1s 1n the normal position. The
detent element 1s biased to project i1into the second
detent groove when the plug 1s rotated away from the
home position and when the carrier 1s 1in the re-keying
position.

The cotter pin 1s movable transversely of the
longitudinal axl1s. The cotter pin engages the toothed
locking bar when the carrier is 1n the normal position,
and disengages from the toothed locking bar when the

carrier is in the re-keying position.

The plug further has a tool access opening formed

in the front face and adapted to permit access of a tool
topushthecarriertomove longitudinallyandrearwardly
from the normal position to the re-keying position.

The carrier further has a stop part disposed at a

rear end of the carrier opposite to the tool access



10

15

20

25

CA 02841763 2014-02-04

opening. The shoulder formation has a forwardly
projecting shoulder part proximate to the first detent
groove, and a rearwardly 1ndented shoulder part
proximate to the second detent groove. The stop part
abuts against the forwardly projecting shoulder part
to stop a rearward movement of the carrier when the
carrier 1s 1n the normal position. The stop part abuts
against the rearwardly indented shoulder part to stop
a rearward movement of the carrier when the carrier 1is
in the re-keying position.

BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the present
inventionwill become apparent inthe followingdetailed
description of the preferred embodiment with reference
to the accompanying drawings, of which:

Figure 1 is a perspective view of a re-keyable

cylinder lock operable usinga first right key according
to a preferred embodiment of the present invention;

Figure 2 1is an exploded view of the re-keyable
cylinder lock;

Figure 3A is a perspective view of a cylinder housing
of the re-keyable cylinder lock;

Figures 3B and 3C are longitudinal sectional views
of the cylinder housing respectively taken along line
B-B and line C-C in Filgure 3A;

Figure 4A is a perspective view of a plug of the

re-keyable cylinder lock;
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Figure 4B 1s a side view of the plug;
Figure 5A 1s a perspective view of a first cotter
pin of the re-keyable cylinder lock;

Figures 5B and 5C are cross—-sectional views of the

first cotter pin respectively taken along line B-B and

line C-C 1n Figure b5A;

Figures 6A and 6B are perspective views of a second

cotter pin of the re-kevyvable cylinder lock;

Figure 7 is a perspective view of a toothed locking
bar of the re-kevable cylinder lock;

Figure 8A 1s a perspective view 0f a carrier of the

re—-keyable cylinder 1lock;

Figure 8B 1s a side view of the carrier;

Figure 8C is another perspective view of the carrier

from a different view angle;

Figure 9A is a longitudinal sectional view of the

re-kevable cylinder lock without insertion of the first

right kevy;

Figures 9B and 9C are transverse sectional views of
the re-key-able cylinder 1lock for «respectively
illustrating the first and second cotter pins where no
right key 1s inserted in the plug;

Figure 10A is a longitudinal sectional view of the
re-keyable cylinder lock with insertion of the first
right key into the plug;

Figures 10B and 10C are transverse sectlonal views

of the re-key-able cylinder lock for respectively
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illustrating the first and second cotter pins engaging
the first right key;

Figures 11A and 11B are transverse secticnal views

similar respectively to Figure 10B and 10C, but showing
that the plug has been rotated clockwise by 90° with
respect to the cylinder housing;

Figures 12A and 12B are perspective transverse
sectional views of the re-keyable cylinder lock for
respectively 1llustrating the first and second cotter
pins, where the carrier is moved relative to the plug
along the longitudinal axis from a normal position to
a re—-keying position;

Figures 13A and 13B are perspective transverse
sectional views o0f the re-keyable cylinder lock
respectively 1llustrating the first and second cotter
plins, where the carrier 1s moved to the re-keying
position and the first right key is removed from the

plug;

Figure 14A 1s a longitudinal sectional view of the

re—-keyablecylinder lockwithinsertionofasecondright
key 1nto the plug:

Figure 14Bis aperspective transverse sectional view
of the re-keyable cylinder lock illustrating the first
cotter pin engaging the second right key;

Figure 15A 1s a longitudinal sectional view of the
re-keyable cylinder 1lock, where the plug has been

rotated counterclockwise by 90° from a position shown
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in Figure 14A ; and

FFigures 15B and 15C are transverse sectional views
of the re-key-able cylinder lock for respectively
1llustrating the first and second cotter pins after the
plug has been rotated counterclockwise by 90°.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to Figures 1 and 2, a re—-keyable cylinder
lock 1l according to apreferred embodiment of the present
invention 1s shown to include a cylinder housing 10,
a plug assembly 20 and a retalining ring 51. The
re—keyable cylinder lock 1 is operable using a first
right key 41. The first right key 41 has a plurality
of cuts 411.

Further referring to Figures 3A to 3C, the cylinder

housing 10 defines longitudinal axis 11, and has a front
end 111, a rear end 112, a cylindrical inner surface

114, aprotruding area 119 and a shoulder formation 1181.

The cylindrical inner surface 114 1s formed between the
front end 111 and the rear end 112, and defines a
cylindrical hole 118 for the plug assembly 20 to rotate
therein. The protruding area 119 protrudes angularly
and inwardly from the cylindrical 1nner surface 114 at
the rearend 112. The shoulder formation 11981 1s formed
at a front side of the protruding area 119 forwardly
of the rear end 112.

The cylinder housing 10 further has a plurality of

bar-engaging holes 115 that are spaced apart from each
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other along the longitudinal axis 11, first and second

detent grooves 122 and 123 that are angularly spaced

apart fromeachother, and first and second pin-engaging

holes 116 and 117 that are angularly spaced apart from
eachother (seeFigurel0B). Eachofthefirstandsecond
detent grooves 122, 123 extends longitudinally and
forwardly from the rear end 112 to a distance distal
from the rear end 112, and 1s indented radially in the
protruding area 119 and 1n a portion of the cylindrical
inner surface 114 adjacent to the protruding area 119.
The first detent groove 122 1s longer than the second
detent groove 123. The second detent groove 123 has
an engaging portion 1231 distal from the rear end 112.

The shoulder formation 1191 has a forwardly projecting

shoulder part 120 proximate to the first detent groove
122, and a rearwardly 1indented shoulder part 121
proximate to the second detent groove 123. In this
embodiment, the first and second detent grooves 122 and

123 are angularly spaced apart from each other

approximately by 90°, and the first and second
pin-engagingholeslloandll7 areangularly spacedapart
fromeachother approximatelyby 90° also. The cylinder

housing 10 further has a mounting block 124 disposed

at an outer surface thereof for the installation of the

re-kevyable cylinder lock 1.

Referringto Figuresl, 2, 4Aand 4B, theplugassembly

20 is disposed in the cylinder housing 10, and includes



10

15

20

25

CA 02841763 2014-02-04

1 2

a plug 21, a carrier module 30, a plurality of biasing
springs 262, a first cotterpin 24, aplurality of second
cotter pins 25 and a cover plate 261.

The plug 21 1s operable by the first right key 41
to rotate with respect to the cylinder housing 10 about

the longitudinal axis 11 and to move toward or away from

a home position (see Figure 9B). The plug 2] has a front

face 210 proximal to the front end 111 of the cylinder

housing 10 andoppositetotherearendll2of thecylinder

housing 10, a rear end portion 230 opposite to the front

face 210, and a middle portion 220 formed between the

front face 210 and the rear end portion 230. The front
face 210 1s formed with a key access opening 2111, and

a tool access opening 2121 that 1is adapted to permit

access of a tool for re-keying the re—-keyable cylinder
lock l. Theplug 21 further has a key hole 211 extending
from the key access opening 2111 toward the rear end

portion 230. The rear end portion 230 has a peripheral

N

surface formed with a slot 231, and the retaining ring
51 engages the slot 231 so as to retain the plug assembly
20 within the cylinder housing 10. The rear end portion

230 is configured to be connected to and drive a latch

(not shown).

The middle portion 220 of the plug 21 has a carrier

recelving space 229 that receives the carrier module

30, a longiltudinal flat face 224 bounding a longitudinal

side of the carrier receiving space 229, and two
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transverse flat faces 227 (only one can be seen due to
the view angle) confrontingwith each other and bounding
respectively two transverse sides of the carrier

recelving space 229. One of the transverse flat faces

22°7 that 1s proximate to the rear end portion 230 1is

formed with a notch 2271. The middle portion 220 is

formed with a first pin-receiliving channel 221 that

recelves the first cotter pin 24 and one of the biasing
springs 262 therein, a first channel opening 2211 that

opens at the 1longitudilinal flat face 224 and that

spatially communicates with the first pin-receiving
channel 221, a plurality of second pin-receilving
channels 222 that respectively recelve the secondcotter
pins 25 and the remaining biasing springs 262 therein,

and a plurality of second channel opening 2221 that open

at the longitudinal flat face 224 and that spatially

and respectilively communicate wilith  the second

pln-recelving channels 222. The filrst and second
pln-receilving channels 221, 222 extend transversely of

the longitudinal axis 11 to the key hole 211.

The middle portion 220 of the plug 21 further has

b

formed on the

a plurality of stepped Dblocks (A)

longitudinal flat face 224 1in proximity to the first

and second channel openings 2211, 2221, respectively.

Each of the stepped block (A) has a first block portion

225 protruding from the longitudinal flat face 224, and

a second block portion 226 protruding from the
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longltudinal flat face 224 to an extent farther than

the first block portion 225.

The middle portion 220 of the plug 21 further has
a plate receiving space 223 over the first and second
pin-receliving channels 221, 222 and in spatial
communication therewith, a top flat face 2231 bounding
one side of the plate receiving space 223 and
perpendicular to the longitudinal flat face 224, and
two engaging slots 2232 formed respectively at opposite
front and rear ends of the top flat face 2231. The cover
plate 261 1s disposed 1n the plate receiving space 223
for coveringthe first and secondpin-receiving channels

221, 222, and has twoengagingprotrusions 26l1l extending

respectively from opposite front and rear edges of the

cover plate 261 and respectively engaging the engaging

slots 2232.

Referring to Figures 2 and 5A to 5C, the first cotter
pin 24 1s disposed in the first pin-receiving channel
221 of themiddle portion 220 of the plug 21 transversely
of the key hole 211, and 1s configured to be actuated
by the first right key 41 to move transversely of the
longitudinal axis 11. The first cotter pin 24 has a
key-engaging part 241, a bar—-engaging toothed part 242
and a housing-engaglng part 244. The bar-engaging
toothed part 242 1s disposed at one side of the
key—-engaging part 241, and has two teeth 1in this

embodiment. The housing-engaging part 244 i1s disposed
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at theother side of the key-engaging part 241 oppositely
of the bar-engaging toothed part 242. The key—-engaging
part 241 of the first cotter pin 24 i1ncludes a cup body
240 that has a spring receiving space 245 receiving the
biasing spring 262 therein, and a curved cup bottom end
243 that 1s opposite to the spring receiving space 245.
The curved cup bottom end 243 of the key—-engaging part
241 extends into the key hole 211, and 1s adapted to
engage one of the cuts 411 of the first right key 41.
The bar—-engaging toothed part 242 and the
housing—-engaging part 244 are respectively connected
to two opposite sides of the cup body 240. The

housing-engaging part 244 1s in the form of a stick that

has a free end 2441 to engage the first or second
pin-engaging hole 116, 117 in the cylinder housing 10.

Referring to Figures 2, 6A and 6B, the second cotter
pins 25 are disposed respectively 1n the second
pin-receiving channels 222 of the middle portion 220
of the plug 21 transversely of the key hole 211, and
are configured to be actuated by the first right key
41 to move transversely of the longitudinal axis 11.
Fach of the second cotter pins 25 has a key-engagilng
part 251 and a bar-engagiling toothed part 253. The

bar-engaging toothed part 253 has two teeth 1n this

embodiment. The key-engaging part 251 of the second

cotter pin 25 includes a cup body 250 that has a spring

receiving space 254 receiving one of the remaining
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biasing springs 262 therein, and a curved cup bottom
end 252 that 1s opposite to the spring recelving space
254. The curved cup bottom end 252 of the key-engaging

part 251 extends into the key hole 211, and 1s adapted

to engage one of the remaining cuts 411 of the first
right key 41.

Referring to Figures 2, 7 and 8A to 8C, the carrier
module 30 includes acarrier 31l andapluralityof toothed
locking bars 33 (see Figure 7). The carrier 31 1s
disposed in the carrier receiving space 229 in themiddle
portion 220 of the plug 21 to co-rotate with the plug
21, and is movable relative to the plug 21 along the
longitudinal axis 11 from a normal position to a

re—keying position. The carrier 31 has a flat wall 312

confronting with the longitudinal flat face 224 of the
plug 21, a curved wall 311 opposite to the flat wall
312, and a stop part 318 disposed at a rear end of curved

wall 311 opposite to the tool access opening 2121. The

carrier 31 furtherhasapluralityofbar-receivingholes
313 formed through the curved wall 311, a recess 314

indented inwardly from the flat wall 312, a detent hole

315 indented inwardly fromanouter surface of the curved
wall 311 and adjacent to the stop part 318, a plurality
of stop protrusions 317 each disposed at one sidewall

o uu

of one of the bar-receiving holes 313, and a detent

element 341 received in the detent hole 315 and loaded

with a first spring 342. The recess 314 extends along
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the longitudinal axis 11, and spatially communicates
with the bar-receiving holes 313. The carrier 31
further has aspring receiving hole 316 formedat adistal

end thereof that 1s proximate to the stop part 318 and

that confronts with one of the transverse flat faces
227 which is formed with the notch 2271. The carrier
31 is biased by a second spring 343, which 1s loaded
in the notch 2271 and the spring receiliving hole 316 for
biasing the carrier 31 to move to the normal position.

The toothed locking bars 33 are disposed 1n the

bar-receivingholes 313 of thecarrier 31, respectively.

Each of the toothed locking bars 33 has a first side
surface 331 provided with a stopper 336, a second side
surface 332 opposite to the first side surface 331 and
formedwithapluralityof teeth333 at themiddle thereof,
and two opposite distal curved ends 335 with a curve
that matches with the outer surface of the curved wall
311.

To assemble the re-keyable cylinder lock 1 of this
embodiment, the first and second cotter pins 24, 25 are
disposed respectively 1in the first and second
pin-receiving channels 221, 222, and the bar-engaging
toothed parts 242, 253 extends respectively out of the
first and second channel openings 2211, 2221. The

biasing springs 262 are respectively disposed within

the spring receiving spaces 245, 254 of the first and

second cotter pins 24, 25, and then, the cover plate
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261l 1s disposed into and engages the plate receiving
space 223 1n the plug 21 so as to keep the biasing springs
262 steady. To assemble the carrier module 30, the
tocothed locking bars 33 are disposed respectively into
the bar-receiving holes 313 in the carrier 31, and the
detent element 341 1s dispcsed intc the detent hole 315
together with the first sprig 342. Consequently, the
first right key 41 i1s inserted into the key hole 211
in the plug 21, and the carrier module 30 1s disposed
into the carrier receiving space 229 in the plug 21 with
the second spring 343 loaded 1n the notch 2271 of the
plug 21 and the spring receiving hole 316 of the carrier

31. Finally, the plug assembly 20 1s slid 1nto the

cylindrical hole 118 of the cylinder housing 10 along
the longitudinal axis 11, and the retaining ring 51
engages the slot 231 of the plug 21 to retain the plug
assembly 20 within the cylinder housing 10.
Referring to Figures 9A to 9C, the plug 21 is in the
home positionandthe carrier 31 isinthenormal position,

where the first and second cotter pins 24, 25 are biased

respectively by the biasing springs 262 and are located

at respective Dbottoms of the first and second
pin-receiving channels 221, 222, and the toothed locking
bars 33 are aligned respectively with the first and
second channel openings 2211, 2221 and engage the
bar—-engaging toothed parts 242, 253 of the first and

second cotter pins 24, 25, respectively. In the home
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position of the plug 21 and the normal position of the
carrier 31, the free end 2441 of the housing—-engaging
part 244 of the first cotter pin 24 engages the first
pin-engaging hole 116 of the cylinder housing 10, and
the toothed locking bars 33 engage the bar-receiving
holes 115 of the cylinder housing 10, such that the plug
assembly 20 1s prevented from rotating with respect to
the c¢ylinder housing 10. Further, 1n the normal
position of the carrier 31, the detent element 341 1is

biased by the first spring 342 to project 1into the first

detent groove 122 from the curvedwall 311, and the stop
part 318 of the carrier 31 abuts against the forwardly
projecting shoulder part 120 of the shoulder formation
1191 of the cylinder housing 10 to stop a rearward
movement of the carrier 31. The stoppers 336 of the
toothed locking bars 33 may abut against the respective
stop protrusions 317 to stop further downward movement
relative to the cylinder housing 10 as shown in Figure
9C) .

Referring to Figures 10A to 10C, when the first right
key 41 is inserted into the key hole 211, the cuts 411
of the first right key 41 abut against the curved cup
bottom ends 243, 252 of the first and second cotter pins
24, 25, respectively, so as to move and raise the first
and second cotter pins 24, 25 transversely of the

longitudinal axis 11 within the first and second

pin-receiving channels 221, 222. Accordingly, the
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housing—-engaging part 244 of the first cotter pin 24
disengages from the first pin-engaging hole 116 of the
cylinder housing 10. At the same time, each of the
toothed locking bars 33 moves alongwith a corresponding

'

one of the first and second cotter pins 24, 25, such

that the toothed locking bars 33 disengage from the

bar—-receiving holes 115 of the cylinder housing 10 and

completely retract in the bar-receiving holes 313 of
the carrier 31. As a result, the plug assembly 20 1is
operable by the first right key 41 to rotate respect
to the cylinder housing 10.

Referring to Figures 11A and 11B, when the plug
assembly 20 is rotated clockwise by 90° with respect
to the cylinder housing 10 (1.e., the plug 21 moves away
from the home position as shown in Figures 9A to 9C),
the detent element 341 of the carrier 31 moves away from

the first detent groove 122 to a position aligned with

)|

the second detent groove 123, and the stop part 318 o:

the carrier 31 deviates from the forwardly projecting

shoulder part 120 of the cylinder housing 10 and 1is
aligned with the rearwardly indented shoulder part 121
of the cylinder housing 10 (see Figures 2, 3A to 3C and
8A to 8C). Since the first detent groove 122 1s longer
than the second detent groove 123, the detent element
341 does not project into the second detent groove 123
in this state. Further, the housing-engaging part 244

of the first cotter pin 24 is aligned with the second
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pin—-engaging hole 117 of the cylinder housing 10.
For re-keying the re-keyable cylinder lock 1 with
another key, a tool (not shown) 1s 1nserted into the
tcol access opening 2121 of the plug 21 so as to push
the carrier 31 to move longitudinally and rearwardly

from the normal position to the re-keying position as

shown in Figures 12Aand 12B. Inthere-keyingposition,
the detent element 341 1s biased by the first spring
342 to project 1nto the second detent groove 123, and

engages the engaging portion 1231 of the second detent

groove 123 (see Figure 3B), preventing the carrier 31

from moving back to the normal position by a biasing

force of the second spring 343. The stop part 318 of
the carrier 31 abuts against the rearwardly indented
shoulder part 121 of the cylinder housing 10 to stop
the rearward movement of the carrier 31. Further, each
toothed locking bar 33 1s moved rearwardly and
longitudinally to disengage from the bar-engaging
toothed part 242, 253 of the corresponding one of the
first and second cotter pins 24, 25 and to lie over the

first blockportion225o0f theplug 2l and to abut agailnst

the second block portion 226. The second block portion

226 of the plug 21 blocks the toothed locking bar 33

from moving rearwardly from the first block portion 225
(see Figures 4A and 4B).

Referring to Figures 13Aand 13B, when the first right

key 41 is removed from the plug 21, the first and second
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cotter pins 24, 25 are moved respectively by the biasing
springs 262 to the respective bottoms of the first and
second pin-receiving channels 221, 222. Further, the
free end 2441 of the housing-engaging part 244 of the
first cotterpin 24 engages the second pin—-engaging hole
117 of the cylinder housing 10, preventing unexpected
rotation of the plug assembly 20 before a second right

key 1s inserted into the plug 21, which can result 1in

a breakdown of the re-keyable cylinder lock 1. . Since

the toothed locking bars 33 disengage from the first
and second cotter pins 24, 25, they do not extend into
the bar-receiving holes 115 of the cylinder housing 10

after the first right key 41 1is removed.

Referring to Figures 14A and 14B, when 1t 1s intended
to re-key the re-keyable cylinder lock 1 with a second
right key 42, the second right key 42 is 1nserted 1nto
the key hole 211, and cuts 421 of the second right key
42 abut against the curved cup bottom ends 243, 252 of
the first and second cotter pins 24, 25, respectively.

As a result, each of the first and second cotter pins

24, 25 israisedto alevel whichisdifferent that raised
by the first key 41, thereby re-orienting the first and
second cotter pins 24, 25. In addition, because the
housing-engaging part 244 of the first cotter pin 24
disengages from the second pin-engaging hole 117 at this

state, the plug assembly 20 1s rotatable with respect

to the cylinder housing 10.
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Referring to Figures 15Ato 15C, theplug 2l isrotated
counterclockwise by 90° with respect to the cylinder
housing 10, and moves toward the home position. The

detent element 341 1s thus removed fromthe second detent

groove 123 anddisengaged fromtheengagingportionl1l231l,
such that the carrier 31 1s biased by the second spring
343 tomove longitudinally back to the normal position.
Accordingly, each of the toothed 1locking bars 33
re—-engages the bar-engaging toothed part 242, 253 of
the corresponding one of the first and second cotter
pins 24, 25, and the detent element 341 is biased to
project 1into the first detent groove 122 since the first
detent groove 122 1s longer than the second detent groove

123. As a result, the re—-keyable cylinder lock 1 1s

operable using the second right key 42, instead of the
first right key 41. It 1s executable to re-key the
re-keyable cylinder lock 1 with yet another key (not
shown) according to the foregoing procedure.

While the present invention has been described in
connection with what is considered the most practical
and preferred embodiment, it 1s understocod that this
invention 1s not limited to the disclosed embodiment
but 1s intended to cover various arrangements included
within the spirit and scope of the Dbroadest
interpretationsoastoencompass all suchmodifications

and eguivalent arrangements.
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WHAT IS CLAIMED IS:

1. A re-keyable cylinder lock operable using a right

key, sailid re-keyable cylinder lock comprising:

a cylinder housing defining a longitudinal axis and
having a bar-engaging hole;

a plug disposed 1n said cylinder housing, and being
operable by the right key to rotate with respect to said

cylinder housing about the longitudinal axis and to move

toward or away from a home position;

a carrier disposed in sailid cylinder housing to
co-rotate with said plug, and being movable relative
to said plug along the longitudinal axis from a normal
poslition to a re-keying position when the right key is
inserted into said plug;

a toothed locking bar disposed in said carrier to
engage said bar-engaging hole when said plug 1s in the
home position and when the right key is removed from

said plug; and

a cotter pin disposed in said plug and configured
to be actuated by the right key to move transversely
of the longitudinal axis, said cotter pin having a
key-engaging part, a bar-engaging toothed part and a
housing-engaging part;

sald bar-engaging toothedpart engaging sald toothed
locking bar when said carrier 1s 1n the normal position,

and disengaging from said toothed locking bar when said

carrlier 1s 1in the re-keying position;
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sald housing-engaging part engaging said cylinder
housing when said plug is in the home position and when

the right key is removed from said plug.

2. The re—-keyable cylinder lock as claimed in Claim 1,
wherein said cylinder housing further has first and
second pin-engaglng holes that are angularly spaced
apart from each other, said housing-engaging part of
said cotter pin engages said first pin-engaging hole
when said plug is in the home position and when the right
key 1s removed fromsaid plug, and said housing-engaging
part engages sald second pin-engaging hole when said
plug 1s rotated away from the home position through an
operation of the right key, when said carrier is moved
to the re-keying position, and when the right key is
removed from said plug 1n the re-keyving position of said

carrier.

3. The re-keyable cylinder lock as claimed in Claim 2,

whereiln said plug has a key hole, said cotter pin being

disposed transversely of said key hole, sald
key—engaging part extending into said key hole, said
bar-engaging toothed part being disposed at one side
cf saild key-engaging part, sald housing-engaging part
being disposed at the other side of said key—-engaging

part oppositely of said bar-engaging toothed part.
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4, The re-keyable cylinder lock as claimed in Claim 3,

wherein said key-engaging part of said cotter pin
includes a cup body that has a spring receiving space
and a biasing spring disposed 1in sald spring recelving
space , and a curved cup bottom end adapted to engage
the right key, said bar-engaging toothed part and said
housing—-engaging part being respectively connected to
two  opposite sides of said cup body, sald
housing-engaging part being in the form of a stick that
has a freeend toengage saidfirst or secondpin-engaging

hole 1in saild cylinder housing.

5. The re~-keyable cylinder lock as claimed in Claim 2,
wherein said plug has a carrier receiving space that
recelves salid carrier, and a longiltudinal flat face
bounding one side of said carrier receiving space, said
carrier having a flat wall confronting with said

longitudinal flat face of said plug, a curved wall

opposite to said flat wall, a bar-receiving hole that

receives said toothed locking bar, a detent hole that

is indented inwardly fromanouter surface of said curved
wall, andadetent element that is recelived insaiddetent
hole and that is loaded with a spring, said cylinder
housing further having angularly spaced apart first and

second detent grooves, said detent element being biased

to project into said first detent groove when said plug

is in the home position and when said carrier 1s 1n the
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normal position, said detent element being biased to
project into said second detent groove when said plug
1s rotated away from the home position and when said

carrier 1s 1n the re-keying position.

6. The re-keyable cylinder lock as claimed in Claim 5,

wherein said plug has a front face formed with a key

1

access opening, said cylinder housing further having
a front end proximal to said front face of said plug,

a rear end opposite to said front end, a cylindrical

inner surface that is formed between said front and rear
ends and that defines a cylindrical hole for said plug
to rotate therein, a protruding area that protrudes
angularly and inwardly from said c¢ylindrical 1nner
surface at said rear end, and a shoulder formation formed
at one side of said protruding area forwardly of said
rear end, each of said first and second detent grooves
extending longitudinally and forwardly from said rear
end to a distance distal from said rear end and being
indented radially in said protruding area and 1n a
portion of said cylindrical inner surface adjacent to

said protruding area.

7. The re-keyable cylinder lock as claimed in Claim 6,
wherein said plug further has a tool access opening
formed in said front face and adapted to permit access

of a tool to push said carrier to move longitudinally
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and rearwardly from the normal position to the re-keying
position, sald carrier further having a stop part
disposed at a rear end of said carrier opposite to said
tool access opening, said shoulder formation of said

cylinder housing having a forwardly projecting shoulder

part proximate to said first detent groove, and a
rearwardly indented shoulder part proximate to said
second detent groove, said stop part abutting against
sald forwardly projecting shoulder part to stop a
rearward movement of said carrier when said carrier is
in the normal position, said stop part abutting against
saldrearwardly indentedshoulder part tostoparearward
movement of said carriler when said carrier is in the

re-keying position.

8. The re-keyable cylinder lock as claimed 1in Claim 5,
wherein said plug further has a pin-receiving channel,
a channel opening that opens at said longitudinal flat
face of said plug, and a stepped block formed on said

longitudinal flat face 1n proximity to said channel

opening, said steppedblock havinga first block portion

protruding fromsaidlongitudinal flat face, anda second
block portion protruding from saild longiltudinal flat
face to an extent farther than said first block portion,
sald toothed locking bar beingalignedwith said channel
opening and engaging said cotter pin when said carrier

is in the normal position, said toothed locking bar being
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moved rearwardly and longitudinally to lie over said
first blockportion and to abut against said secondblock
portion when said carrier 1s in the re—-keying position,
sald second block portion blocking said toothed locking

bar frommoving rearwardly fromsaidfirstblockportion.

9. A re-keyable cylinder lock operable using a right
key, sald re—-keyable cylinder lock comprising:

a cylinder housing defining a longitudinal axis and

having a plurality bar-engaging holes;

a plug disposed in said cylinder housing, and being
operable by the right key to rotate with respect to said
cylinder housing about the longitudinal axis and to move
toward or away from a home position;

a carrler disposed in saldcylinder housing to co-rotate
with said plug, and being movable relative to said plug
along the longitudinal axis from a normal position to
a re-keying position when the right key 1s inserted into

salid plug;

a plurality of toothed locking bars disposed 1n said
carrier to respectively engage said bar—-engaging holes
when said plug is in the home position and when the right
key 1s removed from said plug;

a first cotter pin disposed 1in said plug and
configured to be actuated by the right key to move

transverselyof the longitudinal axis, said first cotter

pin having a key-engaging part, a bar-engaging toothed
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part and a housing-engaging part; and

a second cotter pilin disposed 1n said plug and
configured to be actuated by the right key to move
transversely of the longitudinal axis, said second
cotterpinhavingakey-engagingpart, andabar—-engaging

toothed part;

sald bar-engaging toothed parts of said first and
second cotter pins respectively engaging said toothed
locking bars when said carrier is in the normal position
and disengaging from said toothed locking bar when said
carrier 1s 1n the re-keying position;

said housing-engaging part of said first cotter pin
engaging said cylinder housing when said plug 1s in the
home position and when the right key 1s removed from

said plug.

10. The re-kevable cylinder lock as claimed 1n Claim
9, wherein said key-engaging part of said first cotter
pin includes a cup body that has a receiving space and
a biasing spring disposed in said receiving space , and

a curved cup bottom end adapted to engage the right key,

said bar-engaging toothed part and said
housing-engaging part of said first cotter pin being

respectively connected to two opposite sides of said

cup body, saidhousing—-engagingpartofsaidfirst cotter

- -

pin being in the form of a stick that has a free end

to engage said cylinder housing.
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11. The re-keyable cylinder lock as claimed in Claim
O, wherein said cylinder housing further has first and
second pln—-engaging holes that are angularly spaced
apart from each other, said housing-engaging part of
sald first cotter pin engages said first pin-engaging
hole when said plug 1s in the home position and when
the right key 1i1s removed from said plug, and said
housing—-engaging part engages salid second pin-engaging
holewhensaidplugisrotatedaway fromthe home position
through an operation of the right key, when said carrier
is moved to the re-keying position, and when the right
key is removed from said plug 1n the re-keying position

cof said carrier.

12. A re-keyable cylinder lock comprilsing:

a cylinder housing defining a longitudinal axis and
having a front end, a rear end opposite to said front
end, a cylindrical inner surface that 1s formed between
said front and rear ends and that defines a cylindrical
hole, a protruding area that protrudes angularly and
inwardly from said cylindrical inner surface at sald
rear end, a shoulder formation formed at a front side
of said protruding area forwardly of said rear end, and
first and second detent grooves extending
longitudinally and forwardly from said rear end to a

distancedistal fromsaidrear end, said first and second
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detent grooves being spaced apart angularly from each
other and being l1ndented radially 1n said protruding
area and 1in a portion of said cylindrical 1nner surface
adjacent to said protruding area;

a plug disposed in said cylindrical hole, and having

).

a front face formed with a key access opening, a carrier

receiving space, and a longitudinal flat face bounding
one side of said carrier recelving space;

a carrier disposed in said carrier recelving space
to co-rotate with said plug, and being movable relative
to said plug along the longitudinal axis from a normal
position to a re—keying position, said carrier having
a flat wall confrontingwith said longitudinal flat face
of said plug, a curved wall opposite to said flat wall,
and a detent element that i1s disposed in said carriler
and that is biased to project into said first detent
groove from said curved wall when said plug 1s 1n a home
positionandwhen saidcarrier is in the normal position,
said detent element being biased to project into said
second detent groove when said plug 1s rotated away from
the home position and when said carrier 1i1s 1in the
re—keying position;

a toothed locking bar disposed 1n said carrier; and

a cotter pin disposed 1n salid plug to move
transversely of the longitudinal axis, said cotter pin
engaging said toothed locking bar when said carrier 1s

in the normal position and disengaging from said toothed
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locking bar when said carrier 1s 1in the re-keying

position;

wherein said plug further has a tool access opening
formed 1n said front face and adapted to permit access
of a tool to push said carrier to move longitudinally
and rearwardly from the normal position to the re~-keying
position;

wherein saild carrier further has a stop part disposed

at a rearendof said carrier opposite to said tool access

opening, sald shoulder formation having a forwardly
projecting shoulder part proximate to said first detent
groove and a rearwardly indented shoulder part proximate

to said second detent groove, said stop part abutting

against said forwardly projecting shoulder part to stop
a rearward movement of said carrier when said carrier
is in the normal position, sailid stop part abutting
against sald rearwardly indented shoulder part to stop
a rearward movement of said carrier when said carrier

is in the re-keying position.
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