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(57) ABSTRACT 

A key includes a body that is plate-shaped to be inserted into 
a locking device, and a groove that is formed in the body and 
engages With a plurality of tumblers of the locking device to 
alloW locking and unlocking operations. The groove includes, 
at a location corresponding to one tumbler of the locking 
device, a non-engagement part that does not engage With the 
one tumbler. The groove may include an inside groove, and 
the non-engagement part may include a notch portion that the 

(56) References Cited inside groove is cut to reach an edge portion of the body. 
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KEY AND LOCKING DEVICE 

The present application is based on Japanese Patent Appli 
cation No. 2010-133009 ?led on Jun. 10, 2010, the entire 
contents of Which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a key and a locking device to be 

operated by the key. 
2. Description of the Related Art 
As a key for locking or unlocking a locking device such as 

a cylinder lock, a key plate is used that has a plate body Which 
is shaped like a plate and has an inside groove formed inside 
a plane thereof. The inside groove type key plate is used such 
that, by inserting the key plate into a key hole formed on a 
front surface of a rotor of the cylinder lock, plural tumblers 
formed in the rotor are engaged With end surfaces of the inside 
groove, and, When the key plate inserted is a regular key (or 
authentic key) of the cylinder lock, the tumblers are all draWn 
from an outer periphery of the rotor to alloW the rotation of the 

rotor (e.g., JP-A-2005-344305). 
According to the conventional key and locking device, a 

key family that has, e.g., ten tumblers, and the inside groove 
of the key at the position of each tumbler is set to be formed 
into three steps of a, b and c can have different key patterns of 
3 10 in theoretical combination. 

SUMMARY OF THE INVENTION 

HoWever, in order to prevent a malfunction caused by the 
key, it is in fact not alloWed to produce tWo keys quite similar 
to each other, e.g., the tWo keys being different only in the 
position of steps at one inside groove. Thus, the combination 
number of the key patterns available is actually limited. 

In order to increase the combination number of the key 
patterns, it may be assumed that the interval betWeen the 
tumblers is narroWed to increase the number of tumblers or 
the number of steps at each inside groove is increased to 
complicate the inside groove pattern. HoWever, in this case, 
the accuracy for processing the key and the cylinder lock 
needs to be enhanced even more. 

Where the key and cylinder lock of the same family need to 
be provided for different device makers and to be used for 
different models, it is necessary to divide the inside groove 
patterns of the key into dissimilar groups so as to provide each 
of them separately. HoWever, it is dif?cult to quantitatively 
determine and control the dissimilarity of the inside groove 
pattern for each key in the same key family, i.e., at a necessary 
ratio, to What extent the dissimilarity should be ensured in 
classifying and providing the key. 

Accordingly, it is an object of the invention to provide a key 
and a locking device that alloWs the key pattern to be easily 
controlled for each customer While ensuring the su?icient 
combination number of key patterns Without changing the 
conventional accuracy for processing the inside groove pat 
tern. 

(1) According to one embodiment of the invention, a key 
comprises: 

a body that is plate-shaped to be inserted into a locking 
device; and 

a groove that is formed in the body and engages With a 
plurality of tumblers of the locking device to alloW locking 
and unlocking operations, 
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2 
Wherein the groove comprises, at a location corresponding 

to one tumbler of the locking device, a non-engagement part 
that does not engage With the one tumbler. 

In the above embodiment (1) of the invention, the folloW 
ing modi?cations and changes can be made. 

(i) The groove comprises an inside groove, and the non 
engagement part comprises a notch portion that the inside 
groove is cut to reach an edge portion of the body. 

(ii) The groove comprises an outside groove, and the non 
engagement part comprises a notch portion that the outside 
groove is cut to reach an edge portion of the body. 

(iii) A plurality of the non-engagement parts are formed. 
(iv) The key further comprises an other inside groove on an 

opposite surface and having a pattern vertically symmetrical 
to a pattern of the inside groove. 
(2) According to another embodiment of the invention, a 
locking device comprises: 

a rotor to be turned by a regular key inserted; 
a plurality of ?rst tumblers that engage With grooves of the 

regular key inserted to be draWn from an outer periphery of 
the rotor; and 

a second tumbler to be draWn from the outer periphery of 
the rotor Without engaging With the grooves. 

In the above embodiment (2) of the invention, the folloW 
ing modi?cations and changes can be made. 

(v)A part of the groove of an irregular key inserted engages 
With the second tumbler such that the second tumbler projects 
from the outer periphery of the rotor to restrict the rotor from 
turning. 

(vi) A plurality of the second tumblers are included. 
(vii) The locking device further comprises an elastic mem 

ber to push the second tumbler outWard in a radial direction of 
the rotor. 

(viii) The locking device further comprises an elastic mem 
ber to push the second tumbler inWard in a radial direction of 
the rotor. 

POINTS OF THE INVENTION 

According to one embodiment of the invention, a key plate 
and a cylinder lock are constructed such that a rotor of the 
cylinder lock includes plural tumblers to engage With an 
inside groove of the key plate to alloW the turn of the rotor and 
at least one tumbler not to engage With the inside groove to 
alloW the turn of the rotor. Thus, it becomes possible to 
distinguish a combination of keys by Whether a notched part 
(non-engagement part) corresponding to a tumbler is formed 
in the key plate or not. Therefore, a key plate With the notched 
part and another key plate Without the notched part can be 
used as a combination of different key patterns (though hav 
ing apparently similar patterns) that do not cause a malfunc 
tion even When all of the patterns of the inside groove at the 
other positions of the groove are identical betWeen the key 
plates. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The preferred embodiments according to the invention Will 
be explained beloW referring to the draWings, Wherein: 

FIG. 1 is a side vieW schematically shoWing a key plate 
according to one embodiment of the present invention; 

FIG. 2 is an exploded perspective vieW schematically 
shoWing the key plate shoWn in FIG. 1 and a cylinder lock 
corresponding to the key plate; 

FIG. 3 is a longitudinal cross-sectional vieW schematically 
shoWing the cylinder lock taken along the line formed by 



US 8,210,010 B2 
3 

combining locations P1 and P6 of the key plate shoWn in FIG. 
1, and FIG. 3 exempli?es a state that a regular key plate is 
inserted; 

FIG. 4 is a longitudinal cross-sectional vieW schematically 
shoWing the cylinder lock taken along the line formed by 
combining locations P2 and P7 of the key plate shoWn in FIG. 
1, and FIG. 4 exempli?es a state that a regular key plate is 
inserted; 

FIG. 5 is a longitudinal cross-sectional vieW schematically 
shoWing the cylinder lock taken along the line corresponding 
to the locations P1 and P6 of the key plate shoWn in FIG. 1, 
and FIG. 5 exempli?es a state that an irregular key plate is 
inserted; 

FIGS. 6A to 6I are explanatory vieWs schematically exem 
plifying key plates according to another embodiment of the 
present invention, the key plates having a structure that a 
notch part (non-engagement part) is respectively formed at a 
location corresponding to the locations P2 to P10 shoWn in 
FIG. 1, and 

FIG. 7 is a side vieW schematically shoWing a key plate 
according to another embodiment of the present invention 
having tWo non-engagement portions. 

DETAILED DESCRIPTION OF THE 
EMBODIMENT 

Hereinafter, as a key and a locking device according to an 
embodiment of the present invention, a key plate 1 used for 
opening and closing of door of vehicles or the like and used 
for an ignition key for engine stating or the like, and a cylinder 
lock 2 corresponding to the key plate 1 Will be explained With 
reference to the drawings. 
Key Plate 
FIG. 1 is a side vieW schematically shoWing a key plate 

according to one embodiment of the present invention. The 
key plate 1 is, for example, formed of a copper alloy such as 
a copper-nickel-Zinc alloy (nickel silver) to have a plate-like 
shape as a Whole, and includes a body 11 that is inserted into 
a cylinder lock 2 described beloW and a grip part 12 by Which 
an operator inserts and removes the key plate into and from 
the cylinder lock 2, and by Which the operator rotates the key 
plate. 
A predetermined area in the side surface of the body 11 of 

the key plate 1 is carved to have a predetermined depth such 
that an inside groove 13 as a groove to function as a key tooth 
is formed lengthWise along the insertion direction. Further, as 
shoWn in FIG. 1, in the key plate 1 according to the embodi 
ment, ten locations P1 to P10 that sandWich the center axis X 
of the insertion direction from the top and bottom position are 
respectively allocated and set as locations corresponding to 
tumblers 201 to 210 described beloW provided in the cylinder 
lock 2. In addition, end surfaces of the inside groove 13 in the 
vertical direction (Width direction) in nine locations P2 to P10 
except for the location P1 are respectively set at any location 
of three steps of“a”, “b” and “c”. 
On the other hand, in a part of the location P1, a notch part 

1 0 is formed by that the body 1 1 is cut toWard the edge portion 
thereof so as to extend the inside groove 13. The notch part 10 
is formed as a non-engagement part that has no end surface 
for engaging With the corresponding tumbler 201. 

In addition, in the embodiment, another inside groove 13 
that has the same pattern as the inside groove 13 shoWn in 
FIG. 1, the pattern thereof being vertically symmetrical to the 
pattern of the inside groove 13 shoWn in FIG. 1, is formed on 
the opposite surface of the key plate 1. Namely, even if the key 
plate 1 is rotated around the center axis X so that the top and 
bottom thereof are reversed, the inside groove 13 having the 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
same pattern is alWays shoWn in the side surface of the body 
11, thereby the cylinder lock 2 can be operated regardless of 
a state about the top and bottom of the body 11 at the time of 
insertion. 

Cylinder Lock 
Next, the structure of the cylinder lock 2 that is locked and 

unlocked by the key plate 1 Will be explained. FIG. 2 is an 
exploded perspective vieW schematically shoWing the key 
plate 1 shoWn in FIG. 1 and the cylinder lock 2 corresponding 
to the key plate 1. The cylinder lock 2 includes a rotor 21 
having a circular cylindrical shape and a cylinder 31 having a 
tubular shape that houses the rotor 21 rotatably. 
A front surface of the rotor 21 is exposed exteriorly in a 

state that it is housed in the cylinder 31, and a key hole 22 into 
Which the key plate 1 is inserted is formed from the front 
surface to the inside in the axis direction. In addition, in the 
rotor 21, tumbler slits 211 to 220 for housing tumblers 201 to 
210 are formed so as to be arranged at ten sites in total of 
Which every ?ve sites are side by side in tWo roWs along the 
axis direction. The tumbler slits 211 to 215 shoWn on the right 
and near side in FIG. 2 are formed at the locations correspond 
ing to the above-mentioned locations P1 to P5 of the key plate 
1 in a state that the key plate 1 is inserted from the key hole 22 
and the tumbler slits 216 to 220 shoWn on the left and back 
side are formed at the locations corresponding to the above 
mentioned locations P6 to P10. In addition, the tumbler slits 
211 to 220 are formed so as to pass through the rotor 21 from 
the upper surface part to the loWer surface part thereof. 
A head part 32 having a ?ange-like shape is formed on the 

front surface of the cylinder 31, and a rotor hole 33 for 
housing the rotor 21 slidably is formed on the front surface of 
the head part 32 by boring. 

FIG. 3 is a longitudinal cross-sectional vieW schematically 
shoWing the cylinder lock 2 taken along the line formed by 
combining locations P1 and P6 of the key plate 1 shoWn in 
FIG. 1. In addition, FIG. 4 is a longitudinal cross-sectional 
vieW schematically shoWing the cylinder lock 2 taken along 
the line formed by combining locations P2 and P7 of the key 
plate 1 shoWn in FIG. 1. Further, FIG. 3 and FIG. 4 shoW a 
case that a regular key plate 1 corresponding to the cylinder 
lock 2 is inserted. 

With reference to FIG. 3 and FIG. 4, lock slits 311a, 311b, 
312a, 312b, . . . , 316a, 316b, 317a, 317b, . . . are formed by 

being scraped out in the locations corresponding to the tum 
bler slits 211, 212, . . . in an inner periphery of the rotor hole 
33. 
On the other hand, the tumblers 201, 202, . . . , 206, 

207, . . . that are housed in the tumbler slits 211,212, . . . ,216, 

217, . . . of the rotor 21 have engagement parts 201a, 

202a, . . . , 206a, 207a, . . . that are formed so as to project 

toWard the key plate 1 respectively, and are alWays biased 
toWard the diameter direction (upper direction in FIG. 3 and 
FIG. 4) ofthe rotor 21 by coil springs 23, 23, . . . . 

The tumblers 201,202, . . . , 206, 207, . . . are biased by the 

coil springs 23, 23, . . . , thereby in a state that the key plate 1 
is not inserted, upper end portions of the tumblers 202, . . . , 

206,207, . . . are inserted into the lock slits 312a, . . . , 31611, 

3 17a, . . . respectively, so that the rotor 21 is inhibited (locked) 
from rotating to cylinder 31. HoWever, the tumbler 201 is not 
inserted into the lock slit 311a even in a state that the key plate 
1 is not inserted. 
As shoWn in FIG. 3 and FIG. 4, in case that the regular key 

plate 1 is inserted, each of the engagement parts 202a, . . . , 

206:1,20711, . . . ofthe tumblers 202, . . . , 206, 207, . . . except 

for the tumbler 201 engages With the end surfaces in the 
corresponding locations P2, . . . , P6, P7, . . . of the inside 

groove 13 of the key plate 1, so that all of the tumblers 201 to 
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210 evacuate from the outer periphery of the rotor 21. 
Thereby, the rotor 21 becomes rotatable in the cylinder 31 so 
that locking operation and unlocking operation become pos 
sible. 

FIG. 5 is a longitudinal cross-sectional vieW schematically 
showing the cylinder lock 2 taken along the line correspond 
ing to the locations P1 and P6 of the key plate 1 shoWn in FIG. 
1 as Well as FIG. 3. However, FIG. 5 exempli?es a state that 
an irregular key plate 1' not corresponding to the cylinder lock 
2 is inserted. 
As shoWn in FIG. 5, When the irregular key plate 1' having 

a structure that any step of “a”, “b” and “c” is formed in the 
inside groove 13 corresponding to the location P1 is inserted 
into the cylinder lock 2, the engagement part 20111 of the 
tumbler 201 corresponding to the location P1 engages With 
the inside groove 13 of the key plate 1'. At this time, the 
tumbler 201 is pushed doWn so that the loWer end portion of 
thereof is inserted into the lock slit 31119 of the cylinder 31. 
Thereby, the rotor 21 is locked, so that rotation operation is 
inhibited. 
As described above, according to the key plate 1 and the 

cylinder lock 2 of the embodiment, a structure is provided, 
that a plurality of tumblers 201 to 210 alloWing the rotation 
operation by engaging With the inside groove 13 of the key 
plate 1 and at least one tumbler 201 alloWing the rotation 
operation by not engaging With the inside groove 13 are 
formed in the rotor 21 of the cylinder lock 2. Thereby, it 
becomes possible to differentiate combinations of key due to 
Whether the notch part (non-engagement part) 1 0 correspond 
ing to the tumbler 201 is formed in the key plate 1 or not. The 
key plate 1 having the notch part 10 and the key plate 1 not 
having the notch part 10 can be set as a combination of 
different key pattern that does not malfunction With each 
other even if all of the patterns of the inside groove 13 in the 
other locations P2 to P10 correspond to each other. 

Therefore, for example, by that the key plate 1 and the 
cylinder lock 2 included in the same family that have the same 
number of the tumblers 201 and the same number of steps of 
the inside groove 13 are separated due to the difference in 
existence or non-existence of the notch part (non-engagement 
part) of the inside groove, they can be provided separately as 
a product for different objective device or different maker. 
Accordingly, the number of combination of the key pattern 
suf?cient for not causing malfunction in the same key family 
can be set Without complicating the conventional inside 
groove pattern. In addition, the key pattern to each different 
customer can be easily controlled. 

Although the invention has been described With respect to 
the speci?c embodiments for complete and clear disclosure, 
the appended claims are not to be thus limited but are to be 
construed as embodying all modi?cations and alternative 
constructions that may occur to one skilled in the art Which 
fairly fall Within the basic teaching herein set forth. 

For example, although the embodiment has been explained 
by a key plate of an inside groove type, the present invention 
can be also applied to a key plate With an outside groove (i.e., 
a groove externally formed opposite the inside groove). Fur 
ther, FIGS. 6A to 61 are explanatory vieWs schematically 
exemplifying key plates according to another embodiment of 
the present invention, the key plates having a structure that a 
notch part (non-engagement part) is respectively formed at a 
location corresponding to the locations P2 to P10. As shoWn 
in FIGS. 6A to 61, the notch part as a non-engagement part can 
be formed at arbitrary locations corresponding to the tumbler 
of the cylinder lock, and can be also formed in a plurality of 
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6 
sites instead of limiting to one site. Finally, as shoWn in FIG. 
7, the body 11 of the key plate 1 may have tWo or more 
non-engagement parts 10a, 10b Which, When the body 11 is 
inserted into the cylinder lock 2, do not engage tWo of the 
tumblers 201, 203, (referred to as “second tumblers” in the 
claims) thereby alloWing the rotor 21 to rotate Within the 
cylinder 31. 
What is claimed is: 
1. A locking device, comprising: 
a rotor that is rotatable Within a cylinder and Which 

includes a plurality of ?rst tumblers and at least one 
second tumbler; 

a key having a body that is plate-shaped and insertable into 
the rotor; and a groove that is formed in the body that 
engages With and moves the plurality of ?rst tumblers of 
the locking device When the key is inserted into the rotor 
to alloW locking and unlocking operations, 

Wherein the groove includes, at a location corresponding to 
a second tumbler of the locking device, a non-engage 
ment part that does not engage With the second tumbler, 

such that the second tumbler alloWs the rotor to rotate When 
the non-engagement part of the key groove is aligned 
thereWith in non-engagement, and prevents the rotor 
from rotating if the groove engages an engagement part 
of the second tumbler and moves the second tumbler. 

2. The locking device according to claim 1, Wherein the 
groove comprises an inside groove, and the non-engagement 
part comprises a notch portion cut in the inside groove that 
extends to an edge portion of the body. 

3. The locking device according to claim 1, Wherein 
the plurality of ?rst tumblers that engage the groove of the 

key inserted into the rotor are moved so as to be With 
draWn from an outer periphery of the rotor; and 

the second tumbler is Withdrawn from the outer periphery 
of the rotor When it does not engage With the groove but 
projects from the outer periphery if it engages With the 
groove. 

4. The locking device according to claim 1, Wherein a part 
of a groove of an irregular key inserted into the rotor engages 
With the second tumbler such that the second tumbler projects 
from the outer periphery of the rotor to prevent the rotor from 
turning. 

5. The locking device according to claim 1, Wherein the 
groove comprises an outside groove, and the non-engage 
ment part comprises a notch portion cut in the outside groove 
that extends to an edge portion of the body. 

6. The locking device according to claim 1, Wherein a 
plurality of non-engagement parts are formed in the groove, 
each of Which is aligned With a second tumbler that alloWs the 
rotor to rotate When a non-engagement part of the key groove 
is aligned thereWith in non-engagement, and prevents the 
rotor from rotating if the engagement part of the groove 
engages and moves it. 

7. The locking device according to claim 2, further com 
prising another inside groove on an opposite surface of the 
key and on an opposite side of said opposite surface and 
having a pattern vertically symmetrical to a pattern of the 
inside groove. 

8. The locking device according to claim 3, Wherein a 
plurality of the second tumblers are included. 

9. The locking device according to claim 3, further com 
prising a resilient member that pushes the second tumbler 
outWard in a radial direction of the rotor. 


