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€9 Cylinderlock.

@ A cylinder lock comprising the casing (1), the main cylin-
der (2) which is rotatably supported in said casing (1) and in
which the key is held, the intermediate cylinder (3) which is dis-
posed coaxially to said main cylinder (2) and can be rotated in-
tegrally to said main cylinder (2), when the regular key is not
held in said main cylinder (2), the operational member (4)
which, usually actuated to be connected to said main cylinder
(2), is caused to take charge of the operations such as locking
and unlocking by a rotation of said main cylinder (2), and the
= means of releasing the connection which is actuated to release
< the connection between the main cylinder (2) and the opera-
tional member (4) by a rotation of the afore-mentioned inter-
mediate cylinder (3).
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Cylinder lock

The present invention; relates to a cylinder 1lock
, more specifically to the cyiinder lock which is constructed
to avoid being broken even under an abnormal situation
where the cylinder is forced to be rotated by what is
extcluded from a regular lock.

Although the cylinder lock is better in safety among
various kinds of 1locks and is widely used as a door lock
for a car and a house, recently a strong tool and the
like such as a screwdriver are insérted ipto.a keyhole to
force the <cylinder to be rotated so éhat the c¢ylinder
is broken, whereby such cases as pilferage and vicious
harassment afe frequently found.

In order to avoid damage caused by such cases, the

conventional attempf is only that each of constituent

elements is reinforced so that the lock may not be easily

broken, even if the cylinder is forced to be rotated by
what is emlﬁuded from the regular lock so that such a
method reaches soon a functional 1limit in terms of costs

and an equilibrium between the entire magnitude of -the

lock and the costs.

The present invention . provides a cylinder
lock” which can solve the afore-mentioned conventional

problems and its main purpose is to prqvide the cylinder
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lock which, when Aits éylinder is forced to be rotated
by using the key other than the regular key and a tool

such as screwdriver and the like, it is not released by an
idle rotation of the cylinder,and is not broken.

Other purposes énd features of the present invention
will be apparent froﬁ the folloﬁing description made in
conjunction with the accompanying drawings: -

Bfief Description of The Drawing

Fig. 1 is a longitudinal sectional view of the cylinder
lock of +the first embodiment according to the present
invention;

Fig. 2. is a sectional view taken on fhe line II-II
of Fig. 1;

Fig. 3 is a sectional view taken on the line III-III
of Fig. 1;

Fig. 4 is a longitudinal sectional view of fhe cylinder
lock which 1is wunder tﬁe state where a connection between
a main cylinder and an operational member is released;

Fig. 5 is a partial 1longitudinal sectional view of
the <c¢ylinder 1lock and the key of the second embodiment
according to the present inven£ion;

Fig., 6 1is a right side view of the cylinder 1lock
shown in Fig. 5;

Fig. 7 is a sectional view taken on the line VII-VII
of Fig. 5;

Fig. 8 is a sectional view taken on the line VIII-VIII
of Fig. 5;

Fig. 9 is a longitudinal sectional view of the cylinder
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lock, shown in Fig. 5, which is in éhe- stafé Qﬁereu
the connection between the main cylinder and the operational
member is released;

Fig. 10 is a longitudinal sectional view of the'cylinder
lock of the third embodiment according to the present
invention; |

Fig. 11 is a sectionél view taken on the 1line XI-XI
of Fig. 10;

Fig. 12 is a longitudinal sectional view of the cylinder
lock, shown in Fig. 10, which |is in the state where the
connection between the main cylinder and the operétional
member isbreleased{

Figs. 13 and 14 are‘ sectional views of one example
»of means for returning a means of releasing the connection
between ' the main cylinder and the operational member to
a state of being not actuated;

Fig. 15 is a longitudinal sectional view of the cylinder
lock of the fourth embodiﬁent acéording to the present
embodiment;

Fig. 16 is a sectiona1>view taken on the line XVI-XVI
of Fig. 15;

Fig. 17 is a sectional view téken on the line XVII-XV1I
of Fig. 15; -

Fig. 18 is a 1ongitudinai sectional view of the state
where the connection between the main cylinder and the
operational member is released}

Fig. 19 is a 1longitudinal sectional view of a wafer

type cylinder lock of the fifth embodiment of the present



invention;

Fig. 20 is a longitudinal sectional view of the state
where +the same wafer type cylinder 1lock 1is rotated by
90°; and

Fig. 21 1is a longitudinal sectional view of the same
wafer type cylinder' lock which is in = the state where
the connection between the main cylinder and the operational

member is released.

Figs. 1 - 4, illustrate the first embodiment of
the present invention, showing a radial pin type cylinder
lock. In these figures, 1 is a cylindrical casing, and
2 isv the main cylinder, into which the predetermined key
(not shown) is held in an insertional manner. 3 is an
intermediate c¢ylinder, and 4 1is an operating member

to turn the key on which takes charge of the operation
such és turning key on and releasing. Thé"main cylinder
2 is supported in the casing 1 such that said main cylinder
may be only rotated, while its enlarged portion on the
front end 2a is under state where such a portion 2a is
held in an enlarged hole part 5a of a fronmt wall part
5 of +the casing 1. The ihtermediate cylinder 3 is fitted
outwardly around the main cylinder 2 such that said inter-
mediate cylinder 3 may be rotated, the axial motion of its
front and rear ends being impeded by the front wall
part 5 of the casing 1 ana a snap ring 6 fixed to. the
internal periphery of said casing 1. A-plurality of groups

of radial type pin ‘tumblers , different from
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one another in 1length, which comprise pins 7a and EriVers'ﬁ

7b, are held by way of coil sppings _7c respectively in
the "intermediate cylinder 3, usually each of the drivers
7b of the pin tumblers 7 is interposea between the interme-
diate cylinder 3 and the main cylinder 2, by which said
main cylinder 2 and the intermediaté cylindér 3 are inte-
grally rotated, and if the regular key ;is held in the
keyhole 2b of the main cylinder 2 iﬁ an insertional manner,
the boundary parf befween the pin 7a and- the driver 7b
in each of pin tumblers 7 comes to be loéated on the external
peripheral surface of the main cylinder 2, whereby a‘rélative
rofation of the main cylindef 2 and the intermediate cylinder
3 1is enabled. _The afore—men#ioned plurality of grohps
ofv pin tumblers. 7, are disposed axially in 1line
with one another af one place of the circumferential direct-
ion. Rod inserting holes 8 which penetrate axially the
bintermediate cylinder 3 are provided in three places spaced
in a circumferential direction of said cylinder 3, a pushing
rod 9 is slidably inserted into each of fhe holes 8,
and each of the pushing rods 9 is always forced to be
directed to the front side by coil spring'lo. The front
end part of each of pushing rod 9 forms a cam head 11
which is approximately conicaily—trapezoid—shaped, whereas
as seen apparently from Figs. 1 and 2, cam faces possessing
a recessed part 12 of the trapezoid in section are annularly
formed on (three) positions corresponding to the rod insert-
ing holes 8, under the arrangement of which the cam head

11 being forced to be extruded from each of the holes

e
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8 is usually in mesh with the recessed paft 12. 7 N R

The afore-mentioned operational member 4 <comprises
a circularly-cylindrical-wall-part 4a and an alligator
part 4b, directed inwardly,. which is extruded from the
front end of the circularly—cylindricél-wall—part 4a,
while the circularly-cylindrical-wall-part 4a is fitted
around the internal side of the casing 1 such that said
wall part 4a may be not only rotatable but axiaily slidable,
the shaft hole on thé center of the alligator part 4b
is idly fitted in a cylinder shaft 13 being concentrically
extruded from the rear end of the main cylinder 2, and
as shown in Fig. 3, éarts to be held for being moved 15
into which +transmission projections 14 Dbeing extruded
from both sides in a diametral direction of a root of
the cylinder shaft 13 are held aré formed around the afore-
mentioned shaft hole. 16 are disc plates which are in
fitted mesh with the deeper sides of the afore-mentioned
transmission- projections 14 and 14, thereby being fixeq
to the main cylinder 2, and the disc plate iG is provided
with holes into which rods 17 are fitted, at
the positions corresponding ~ to thé .three rod inserting
holes 8, which are érovided in the afore-mentioned
intermediate cylinder 3. 18 is. a dished spring which
Vis idly fitted +to the cylinder shaft 13, being located
between a snap ring 19 mounted to the cylinder shaft 13
and the afore-mentioned operational member 4, and forces
the operational member 4 to be axially pressurized forward,

holding said operational member 4 at the position where
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while the parts to be _held for being m;ved £5 ar; held
in the transmission projections 14, the front face of
the alligator part 4b touches the afore-mentioned disc
plate 16. 20 ié' a platelike piece for turning on sub-
stantially the key under control of the operational member
4, disposed cifcumferentially on the rear part in the
casing 1, and has slits 4c. and 4c which’ are provided on
both the sides of a circumferential direction of circularly;
cylindrical-wall-part 4a of the afore—mentioned operational
member 4 gotten into its both ends such that these slits
4c and 4c may be slidable together with the- operational
member 4. For this reason, a rotational operation by
the afore-mentioned operational member 4 in the case of
using the regular key will cause the piece for turning
on the key 20 to be rotated with the shaft 1line of the
main cylinder 2 as a center, thereby turning on the
key and  unlocking. .. Furthermore, as apparently. seen from
Fig. 1, the piece for turning on the key 20 is obstructed
its axial motion by the rear end of the e¢ylinder shaft
13 and snap rings 21 mounted to the casing 1.

As referred to above, usually, the opérational member
4 causes it to be connected to the main cylinder 2 with
a possibility of being rotated integrally to the main
cylinder 2 so that the operational member 4 is located to
the bosition whefe the parts to be held for being moved
15 can be held in the transmission projections 14, whereby

, in response to a rotation of the main cylinder 2 caused

in
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by wusing the regular key, the operational membef AM is
rotated to take charge of performing the operations such
as locking and wunlocking, but, when the main cylinder
2 is adapted to be rotated without using the regular key
and the intermediate cylinder 3 is rotated together with
the main cylinder 2, the resulted situation is that a
means of releasing the connection which is actuated by
a rotation of said intermediate cylinder 3 permits the
connection between tﬁe main cylinder 2 and the operational
member 4 to be released. The means of releasing the connect-
jon comprises the pushing rod 9 which is inserted into
the rod inserting hole 8 of the intermediate cylinder
3 and forced to be pressurized forward by the coil spring
10 so that the cam head 11 on its front gnd, being extruded
.fgom the front end face of the intermediate cylinder 3,
may be held in the recessed part 12 on the front end wall
5 of the casing 1, a rétation of the intermediate cylinder
3 allows the cam head 11 to escape from the recessed part
12 so that at the same time when the pushing rod 9 |is
pressurized backward against the coil spring 10, the rear
end of the pushing rod 9 is extruded from the rear end
face of the intermediate cylinder 3, penetrating a holding
hole 17 of the disc plate 16, and its top end pushes and
moves the operational member 4. -éuch a pushing and moving
action of the-pushing rod 9 adapts the operational member
4 to be moved to the position, as shown in Fig. 4, where
the parts to be held for being moved 15 cannot be held

in the transmission projections 14 on the cylinder shaft
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13, thereby releasing the connection bétween the main
cylinder 2 and the operational member 4. In that case,
a detecting sensor 22 which detects an actuation of the
means of reieasing the connection by a rotation of the
intermediate cylinder 3 is provided. Namely, as the detect-
ing sensor 22, for example, a proximity seﬁsor, a photo-
electric sensor, or mechanical 1limit sensor and the 1like
are used to detect a using of the key exceptrfor the regular
key, thereby issuing an alarm. For example, elecfric
cable or wireless uniﬁ may allow the detecting signal
to be informed to a distant place, the resulted possibility
being that an alarm lamp and buzzer are actuaéed.. It
is also accepted to provide the detecting sensor 22 to
'Vdetect an actuation of the intermediate <c¢ylinder 3 or
"the pushing rod 9 and the like ,

In Figs. 1 -4 23 stands for a frame for mounting
the cylinder lock which is fixed to the casing 1.

When inserting and helding the regular key in the
keyhole 2b ofrthe main cylinder 2, the cylinder lock adopting
the afore-mentioned coﬁstfuction releases the combination
between the main cylinder 2 and the intermediate cylinder
3 made by the pin tumblers 7, thereby enabling
the main cylinder 2 to be rotated independently. For
this reason, a rotation of the main c¢ylinder 2 permits
the operational member 4 to be rotated in.an interlocking
manner so that the locking and the unlocking are performed
by way of the piece for turning on the key. In the case

where an insertion of the key except for the regular key
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or a wrong instrument such as a screwdriéer and the-iike
into the keykole 2b imparts a rotational force to the
main cylinder 2, since the combination between the main
cylinder 2 and the intermediate cylinder 3 is not released,
the afore-mentioned wrong rotational force is transmitted
from the main cylindef 2 through the pin tumblers 7,

to the intermediate <c¢ylinder 3. Such a rotation
of the intermediate cylinder 3 permits the means of releasing
the connection to be actuated, thereby releasing the connect-
ion Vbetween the main leinder and the operational member
4, Namely, each of the pushing rods 9 is moved backward
by an action of the cam means, and pushes and moves the
operational member 4 backward, resulted in the state where
the -trahsmission projections 14 on the side of the main
cylinder 2 and the parts to be held for being moyed 15
of the operational member 4 cannot be held in each other. .
On the other hand, in the case where a rotation of the
intermediate <cylinder 3 causes the means of releasing
the connection to be actuated, the rear end of the pushing
rod 9 constituting the afore-mentioned means of releasing
the connection is adapted to rush in to be held in the
hole into which the rod is held 17 of the disc plate 16
being fixedr to the main c¢ylinder 2. ~ For this reason,
resulting from anyone, vicious, making the main cylinder
2 rotate together with the intermgdiate cylinder 3, if
the cylinder 1lock is 1left in the state where the means
of releasing the connection is 1located to the actuating

position as shown in Fig. 4, i.e. the connection between
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the main cylinder 2 and the 'operational\.cylihder ‘4 is
released, even commencement of rotating independently

the main cylinder 2 by means of inserting the regular key

into the keyhole 2b leads to an inability of the operations

such as locking or unlocking, and, as found in the present
embodiment, a restoration is made from rushing in to be
held of the rear end of the pushing ‘rod 9 in the hole

into which the rod is inserted 17 of the disc plate 16

integral to the main cylinder 2 at an rotation of the

intermediate cylinder 3 +to the original position where
the pushing rod 9, located correspondingly to the prede-
“ermined rotational pbsition, causes a rotation of the
nain cylinder 2 made by using the regular key to be inter-
locked with a rotation of the intermdiate cylinder 3,
thereby returning the means of releasing the connection
to the position where such a means 3is not actuated so
that it is possible to restore the main cylinder 2 and
“he operational member 4 all together to the original
state where they are connected to each other.

Figs. 5 -~ 9, illustrating the second embodiment accord-
ing to the present -invention, shows an axial pin type
cylinder 1lock. In Athe following description as to the
cylinder lock of the second embodiment, its members which
are identical or similar functionally to the constituent
members of the c&linder lock of the first embodiment are
indicated by the number of adding 100 to the number which
stands for the constituéht member of the first embodiment;

In these drawings, 101 is the circularly-cylindrical

.
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casing, 102 is the main cylinder, 103 isrthe intermediate
cylinder, 104 is the operational member. The main cylinder
102 comprises the enlarged portion 1024, the reduced portion
102B, the front cylinder shaft 102C and the rear cylinder
shaft 113 which are provided integrally to one another
in a coaxial manner, the enlarged portion 102A is inserted
into the . casing 101 under the state of being rotatably
supported in the front end side of the shaft hole 101la
of the 'casing 101, the intermediate cylinder 103 having
the same external diameter as that of the afore-mentioned
enlarged portion 102A is rotatably fitted around the reduced
portion 102B of the main cylinder 102, and the intermdiate
cylinder 103 is obstructed its axial motion by the side
face of the enlarged portion 102A and the snap rings 106
mounted to the casing 101. The front cylinder shaft 102C
rushes in the opening hole on the front end side 101b
of +the cas%ng 101, its front end face shares approximately
the same saxrface with the front end face of the casing
101, and the internal peripheral surface of the opening
hole 101b has its front side provided with an internally-
directed flange 24. The afore-mentioned intermediate
cylinder 103 holds by way of the coil springs 107c a plu-
rality of groups (e.g. 7 groups) of axial type pin tumblers
107, comprising +the pins 107a and the drivers
107b, and each of the pins 107a of the pin tumbler 107
penetrates axially the enlarged portion of the main cylinder
102, being extruded to the side of the opening hole on

the front end side. For this reason, usually, the driver
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107b of each of the pin t&mblers 107 ié iétefpoéed betweén
the enlarged portion 102A of the main cylinder 102 and
the intermediate cylinder 103, thereby making an integral
rotation of both .the cylinder 102 and 103 pqssible, and
an insertion Qf such a regular key 25 as shown in the rigﬂ:
side of Fig. 5 into the keyhole 102b which is formed between
the opening hole on the front énd side 101b of the casing
101 and the front cylinder shaft 102C of the main cylinder
102 which 1is adapted to rush in said opening hole 101b
and concﬁrrent holding of a plurality of the recessed
parts to Vbe held 27, different from one another
in 1length, which are formed on the external peripheral
_surface of the top end of the circularly-cylindrical wall
26 of the key 25 around the pins 107a, of the
pin taumblers 107, : which are extruded from the
external side face of the enlarged portion 102A cause
the boundary part between the pin 107a and ‘the driver
107b in each of the pin tumblers 107 to be located between
the end face of the intermediate cylinder 103 and the
internal side face of the en;arged portion 102A opposite
to said end face thereof, whereby the main cylinder 102
and the intermediate cylinder 103 can be rotated relatively
to each other. The circularly-cylindrical wall 26 of
the key 25 has its exfernal surface side and internal
surface side provided with a convex piece to be held 28a
and a covex part to be held 28b which are used for indexing,
and while the recessed part to be held 29a capable of

having the afore-mentioned convex piece to be held 28a
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held +therein 1is provided on the internaly-dicrected "flange
24 of the casing 101, the recessed part to be held 29b
capable of having the convex part to be held 28b held
therein 1is provided on the fronf cylinder shaft 102C of
the main cylinder 102. For this reason, when using the
key 25, unless the convex piece to be held 28a and the
convex part to be held 28b of the key 25 are located at
tﬁe position where these piece and part 28a and 28b fall
in 1line with the recessed parts to be held 29a and 29b
on the side of the keyhole, an insertion and a pulling-out
of the key 25 éannot'be performed.

On the other hand, a circularly-cylindrical movable
member 30 is axially slidably fitted onto the rear part
"of the reduced portion 102B of the main cylinder 102 such
that its both front and reér end faces touch the intermediate
cylinder 103 and the operationalrmember 104. The movable
member 30 has both sides of its diametral direction
provided with guide pieces 30a and 30a respectively, and
these guide piéces 30a and 30a are. fitted into guide slits
31 and 31 which are provided on the rear part of the casing
.101, being axially extended. Furthermore, two places
'in a diametral direction of +the front end face of the
movable member 30 are provided with such trapezoidal cam
following projecfions 111 as shown in Fig. 9, and the
rear end facer of the intermediate cylinder 103 forms an
annular cam face equipped with a trapezoidal recessea
part 112 into which the afore-mentioned <cam following

projection 111 is fitted.



The afore-mentioned operational member “104 is idly
fitted around the rear cylinder shaft 113 of the main
cylinder 102, and the parts to be held for being moved
115 into which the transmission projections 114 being
provided on both the sides of the diametral direction
of fhe root of said shaft 113 are held are formed on thg
shaft hole tﬁereof. 32 is a stopper which is provided
on the rear end of the casing 101, and is fitted into
the per;pheral notched recessed part 33 of the operational
member 104, thereby limiting the angle of rotational ope-
ration of said dperational member 104 to the predetermined
angle. 118 is the dished springs which force the operational
member 104 to be pressurized forward and holds the ope-
rétional member 104 at the position where the parts to
be held for being moved 115 can be held in the transmission
projections 114, Thus, usually, it causes the operational
member 104 to be connected to the main cylinder 102 such
that they may be rotated integrally to each other that
the parts to be held for being moved 115 are located at
the position where such parts to be held 115 can be held
around the transmission projections 114, so, 1in response
to a rotation of the main cylinder 102 made by using the
regular kéy, the operational member is rotated to take
charge of operations such as locking and wunlocking, and
when the main cylinder 102 is rotated without using the
regular key 25 and concurrentlythe intermediate <cylinder
103 is rotated, the resulting situation is that the means

of releasing the conﬁection which is actuated by a rotation
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of said intermediate cylinder 103 allows the mafn c&lihdér
102 and the ope'rational member 104 to release their
connection. For this reason, the means of releasing the
connection comprises the movable member 30.which is axially
movably disposed on the main cylinder 102 between the
intermediate cylinder 103 and the operational member 104
as referred to above and a cam means (cam following pro-
jection 111 and the +trapezoidal recessed part 112) which
is provided on the face which is oppositely interposed
between the movable member 30 and the iﬁtermediate cylinder
103, and executes the arrangement in which a rotation of
the intermediate cylinder 103 may cause the projection
111 of the cam means to escape from the recessed part
7112 andAthe movable member 30 to be pushed and moved baékward
. against the dished springs 118, whereby the parts to be
held for beiné moved 115 and the +transmission projections
114 cannot be held in one another.

When inserting and holding the regular key 25 in
the keyhole 102b, the cylinder lock possessing the afore-
mentioned construction has the combination ©between the
main cylinder 102 and the intermediate cylinder 103 by
the pin t:unblars 107, released, so a commencement
of rotating +the main cylinder 102 adapts thé operational
member 104 to be rotated by way of the transmission project-
ions 114 and thé parts to be held for being moved 115,
thereby performing the operations such as Vlocking and
unlocking. In the case where a rotational force is imparted

to the main cylinder 102, using the key except for the
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regular key or the tool, such a wrong - rctatioral force

is transmitted to the intermediate cylinder 103, and a
rotation of the intermediate c¢ylinder 103 permits the
means of releasing the connection to be actuated and the
connection between the main cylinder 102 and the operational
member 104 fo be released, thereby making it impossible
fo perform the operations such as locking and wunlocking
(see Fig. 9.) Furthermore, if the cylinder lock is left
in the state (state shown in Fig. 9) where a wrong using
causes the means of releasing the connection to be actuated,
since the main cylinder 102 is deviated from the regular
position, it is impossible to insert the key 25. For
this reason, the requirement lies in an insertidn of the
regular key 25 into the keyhole 102b, when the main cylinder
102 is returned to such a regular position as shown in
Fig. 6 wunder the state where while the top end of the
key 25 is' held .in the inlet part of the keyhole 102b,
the top end of the convex part to be held 28b is adapted
to be held in the recessed‘ part to be held 29b of the
front cylinder shaft 102C. Once the regular key 25 is
inserted, it cannot be pulled out from any position but
the regular position, i.e. the position of inserting pri-

marily the same.

Although the second embodiment omits the pertinent

illustration, similarly to the case of the first embodiment,
the detecting sensor which detects the actuation of the
means of releasing the connection may be adequately provided.

Figs. 10 - 12 illustrate the third embodiment according

0212468
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fo the present invention, and shows the same éxial_‘piﬁ
type cylinder 1lock as the cylinder 1lock of the second
embodiment. The constituent members of the cylinder lock
of the second embodiment which are Vfunctionally identical
or similar to those of the cylinder 1lock of the first
embodiment are indicated by the number of adding 200 to
the number which stands for the constituent members of
the first embodiment.

According to the third embodiment,' the -main cylinder
202 comprises the enlarged shaft 202A, the reduced shaft
202B, and the froﬂt cylinder shaft 202C which are integrally
provided in é coaxial manner, the enlarged shaft 202A
is inserted into the casing 201 unde£ the state where
said enlarged shaft 202A is rotatably supported in the
front end side of the shaft hole 20la of the circularly-
cylindrical casing 20;, the intermediate <cylinder 203
having the same external diameter as that of the afore-
mentioned enlarged shaft 202A is rotatably fitted around
the front end side of the reduced shaft 202B of the main
cylinder 202, and the intermediate cylinder 203'is obstructed
itsr.axial motion by the side face part of -fhe enlarged
shaft 202A and the disc plates 216 mounted to the rear
end of the casing 201. The front c¢ylinder shaft 202C
rushes in the opening hole on the front end side of the
casing 201, its. front end face shares approximately the
same face with the front end face of the casing 201, and
the internal peripheral surface of the opening hole 201b

has its front side provided with the internally-directed

in
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. flange 34. Between the afore-mentioned intérmediatel cylinder

203 and the main cylinder 202, similarly to the case of

the second embodiment, a plurality of groups of axial
type pin tumblers 207, are fitted, so, usually,
these pin tumblers 207, cause the main cylinder

202 and the intermediate cylinder 203 to be combined with

each other so that they are in the state of being integrally
rotatable, but if the regular key is inserted and held
in the keyhole 202b, it adapts their combination to be
released. On the other hand, apparently from Fig. 11,
while the afore-mentioned disc - plate 216 provides its
central part with the shaft hole 216a, its both sides
in diametral direction possess pieces to be held 216b
and 216b, the shaft hole 216a is idly fitted around the
reduced shaft 202B of the main cylinder 202, and each
of pieces to be held 216b is held is fixed in the holding
groove 35 on the rear end of the casing 201. The pin
holes 208 penetrate axially three circumferential places
in the disc place 216, the pushing pin 209 is inserted
into each of the holes 208, and the rear end face of the
intermediate cylinder 203 forms an annular cam face equipped
with the +trapezoidal .recessed part 212 into which the
top end of the pushing pin 209 is fitted. Operational
member 204 is idly fitted onto the reduced. shaft 202B
of the main cylinder 202, and the part to be held for
being moved 215 into which .the transmission projections
214 being provided on both the sides of a diametral direction

of the reduced shaft 202B are held is formed in the shaft
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hole of the operational member 204, For this reason,
the operational member 204 1is forced to be préssurized
forward by the dished springs and is pressurized to face
thé rear facg of the disc plate 216 at the position where
the part to be held for being moved 215 and the transmission
projections 214 can be held in one another. 7 As referred
to above, usually, since the operational member 204 is
located to the position where the part to be held for
being moved 215 can be held in the transmission projections
214, it 1is connected to the main cylinder 202 such that
- they can be integrally rotated. For this'reason, in response
to a rotation of the main cylinder 202 by using the regular
key, the operational member 204 1is rotated to take charge
of performing the operations such as locking and unlocking.
On the other hand, when the main c¢ylinder 202 is adapted
to be rotated without using the regular key and concurrently
thé infermediafe- cylinder 203 is rotated; the means of
releasing "the connection which is actuated by a rotation
of said intermediate cylinder 203 adapts the connection
between the main c¢ylinder 202 and the operational member
204 to be released. The means of releasing the connection
includes the pushing pins 209 ﬁhich are inserted -inté
the pin holes 208 of the disc plate 216 interposed between
the intermediate Acylinder 203 and the operational member
204 and the cam face located on the rear end face of the
intermediate cylinder 203 opposite to the disc plate 216
and executes the arrangement in which a rotation of the

intermediate cylinder 203 causes the front end of the
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pushing pins 209 to escape from the récésséd—'ﬁarté‘élf‘

on the cam face, by which the rear end of the pins 209
is extruded backward from the holes 208 to push backward
the operational member 204, whereby the part to be held
for being moved 215 and the transmission projections 214
cannot be held in one another.

When using the <cylinder 1lock possessing the afore-
mentioned construction, if the regular key 1is inserted
and held in the keyhole 202b, the combination between
the main c¢ylinder 202 and the intermediate cylinder 202
by the pin tumblers 207, is released so that
a resulted rotation of the main cylinder 202 adapts the
operational member 204 to be rotated by way of the transmi-
ssion projections 214 and the part to be held for beiné

moved 215, thereby performing the operations such as locking

and unlocking. In the case where using the key except

for the regular key or the tool imparfs the rotational
force to the main cylinder 202, the wrong rotational force
is transmitted to the intermediate cylinder 203, the resulted
rotation of the intermediate cylinder 203 allows the means
of releasing the connection to be actuated so that the
connection between the main cylinder 202 and thevoperational
member 204 1is released, thereby making it impossible to
perform the operations such as locking and unlocking.
(See Fig. 12.) Also in this -embodiment, the detecting
sensor which' detects tﬁe actuation of the afore-mentioned
means of reléasing the connection may be provided.

Figs. 13 & 14 illustrate one example of a means of
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restoring the means of releasing the C§nnectién to.” the -~
original state, in the <case where a ~wrong use and the
like selected at the tihe of using the cylinder 1lock of
the afore-mentioned +third embodiment adapt the mean of
releasing the connection to be left in the actuating state.
Under the arrangemeht ,in which the pins 37 and 38 are
inserted by way ofthe springs 36 into the reduced shaft
202B of thermain cylinder 202 and the intermediate cylinder
203, wusually, as shown by the upper half part of these
figures, while' the cut line between the pins 37 and 38
is adapted to fall in line with the boundary part between
both the cylinders, the top ends of the pins 38 are adapted
to be held in the recessed parts 39 which are provided
on the adequate parts on +the internal peripheral surface
of the Casing 261. When +the abnormality +takes place,
if the main c¢ylinder _202 and the intermediate c¢ylinder
203 are rotated integrally to each other, as shown by
the 1lower half of the same figures, ¢the pin 38 escapes
from the recessedrpart 39 so that said pin 38 moves inwardly
in a radial direction, whereby both +the cylinders 202
and 203 Aére integrally coﬁbined witﬁ each other. For
this reason, in the case, as shown in Fig. 12, where a
wrong use and the 1like cause the means of releasing the
connection to be left in the actuating state, the resulted
situation is that if the regular key causes the main cylinder
202 to be .rotated, it rotates the intermediate cylinder
203 at the same time, and the rotation of the intermediate

cylinder 203 enables the mean of releasing the connection
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to be returned to the original state. Tl Lo I a Taa

Figs. 15 - 18 illustrate the fourth embodiment according
to the present embodiment and show similarly to the first
embodiment the radial type cylinder lock. The members
of the fourth embodiment which are functionally identical
or similar to the constituent members of the cylinder
loék of the first embodiment are indicated by the number
of adding 300 to.the number which stands for the constituent
member of the first embodiment. '

According to this embodiment, the main cylinder 302
is only rotétably supported in the casing 301 under the
state where its front enlarged poftion 302a is held in
.the hole 305a in'the front end wali 305 of the circularly-
cylindrical «casing 301. The 4intermediate cylinder 303
is rotatably fitted around the main cylinder 362, and
its both front and rear ends are slidably supported by
the front end wall 305 of the casing 301 and the projections
to b»e held 40 which are provided on the adequate parts
of <*he external peripheral surface of the main cylinder
302, whereby the intermedia£e cylinder 303 is obstructed
its axial motion. While the thick and cicularly-cylindrical
movable' member 41, approximately of C-shape in section,
which possesses a notch groove 4la, produced by notching
.partially the ci?pumference of movable ﬁember 41, which
is extended axially along the full length, is concentrically
arranged between the casing 301 and the intermediate cylinder
303, a projection to be held 303a which are axially and

integrally provided on one side of the external peripheral
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surface of the intermediaée cylinder 30é is'-fiﬁéed Zi%tg'
the notch groove 4la of +the C-shaped movable member 41
such that said projection to be held 303a is relatively
slidable in an axial direction. The cam following project-
ions 311 and 311 are provided on both the sides of the
diametral direction of‘the front end face of the C-shaped
movable member 41, and, on the other hand, the rear end
face of the front end wall 305 of the casing opposite
to the front end face of said movable member 41 forms
the cam face equipped with the trapezoidal recessed parts
312 and 312 into which the afore-mentioned cam following
-projgctions 311 and 311 are fitted. Similarly to the
case of the first embodiment, between "the main cylinder.
302 and the intermediate cylinder 303 a plurality of groups
of radial type pin tumblers 307, lie, and, usually,
thése pin tumblers 307, - combine the main cylinder
302 with the intermediate cylinder 303 to lead them to
be able to be integrally rotated, a use of the regular
key permitting the combination between both the c¢ylinders
302 and 303 to be released. On the other hand, the ope-
rational member 304, formed to get circularly-cylindrical-
shaped, is inwardly fitted in the rear side of the casing
301 with a possibility not only of being rotéted but of
being axially slidable, and the front end in the internal
peripheral surface of the circularly-cylindrical operational
member 304 forms the. part to be held for Vbeing moved 315
into which the projections to be held 40 being provided

on the external peripheral surface of the main c¢ylinder
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302 are fitted. Tﬂé dished springs 308 are ﬁoﬁnéea-bgéwéen' S
the snap ring 319 mounted to the cylinder shaft 313 and
the operational member 304, force the operational member
304 to be pressurized forward, and i:: hold the same at
the position where the afore-mentioned part to be' held
for being moved 315 and the projections to be held 40
can be held in one another. The piece for turning on
the key 320 is mounted to the rear end of the casing 301
under the state where said piece for turning on the key
320 is fitted into the slits 304c and 304c which are provided
on both the sides of fhe diametral direction of the rear
end of the operational member 304, and an operation of
rotating the operational member 304 may allow said piece
for turning on the key 320 to be rotated with the. shaft
line of the main cylinder 302 as a center. As shown 1in
Fig. 17, the projection to be held 40 is formed to get
fan-shaped 1in sectiqp so that it may correspond to the
sectional shape of the notch groove ‘41a of the movable
member 41, and is adapted to be held in the notch groove
4la at the time of the backward motion of +the movable
member 41 accompanying the rotation of the intermediate
cylinder 303. The means of releasing the connection accord-
ing to the fourth embodiment comprises the .pfojection
to be held 303a, the circulérly—cylindrical movable member
41, approximately of C-shape in section, which is axially
slidably fitted by way ofv the notch groove 4l1la around
the intermediate cylinder 303, the cam following projection

311 which is provided on the front end face of the movable
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member 41, the cam face of. the casing
the cam following projection 311, and the dished springs
308 which force the movable member 41 by way of the ope-
rational member 304 to be pressurized in a direction opposite
to the afore-mentioned cam face and execute the arrangement
in which a rotation of the intermediate cylinder 303 causes
the cam following projection 311 to escape from the recessed
part 312 on the cam face so that the movable member A4l
is pressurized backward, thereby releasing the part to
be held for being moved 315 of the operational member
304 from the position of being held in the projection
to ber held 40 of the main cylinder 302. In addition,
when using the c¢ylinder 1lock of the fourth embodiment;
if the afore-mentioned means of releasing the connection
is adapted to be left in such a state of being actuated
as shown in Fig. 18, as referred to above, since, in response
to the backward motion of the moQable member 41, the pro-
jection to be held 40 is held in the notch groove 4la
of said movable member 41, an insertion of the regular
key into the keyhole 302b of the main cylinder 302 and
adequately rotating the main cylinder 3C2 allow the movable
member 41 to be rotated by way of the projection to be
held 40, whereby the cam following projection 311 is fitted
into the récessed part 312 on the cam face, resulted in
a possiblity of returning the means of releasing the connect-
ion to the original stafp.

Fig. 18 illustrate the state where_the main cylinder

302 is rotated by about 90° from such a state as shown
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in Fig. 15 together with the intermediate: éyfiﬁder'-éoé:
The afore-mentioned projection to be held 40 is provided ' on
the mounting member 42 which is inserted in the hole pe-
netrating the main cylinder 302 in a diametral direction.

Also in the fourth embodimént, the detecting sensor
which detects the actuation of the afore-mentioned means
of releasing the connection may be provided.

Figs. 19 - 21 illustrate the fifth embodiment according
to the present invention, and this is the émbodiment of
the wafer type cylinder 1lock. In Figs. 19 and 20, longi-

tudinal sectional views taken sectionally from the position

where each of these figures illustrates the cylinder lock

under the wusual state to be shifted 961 by 900, 401 is
the casing, QOZ is the main cylinder, 403 is the intermediate
cylinder, and 404 is the operational meﬁber. A plurality
of pieces to be held 407 which the regular key causes to

be moved inwardly from the holding grooves 400, are axially
disposed on the main cylinder 402, whiie they are adequately
spaced, and, usuaily, fitted into the holding grooves
400, axially spaced, which are provided on +the opposite
sides of the diametral direction of the internal peripheral
surface of the intermediate cylinder 403. 440 is a torsion
spring which holds the main cylinder 402 at the neutral
position (the state whére the pieceg to be held 407 are
fitted in the holding grooves 400) with respect to the
intermediate cylinder 403, is idlyi fitted in an annular
groove 441 in the external peripheral surface of the inter-

mediate <cylinder 403, and its both ends 440a and 440b

0212468
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are inwardly folded to face notched end :féie§” 463a Whiéh~
are formed on both the sides of the diametral direction
of the intermediate cylinder 403 and the notched end faces
402a which are formed on both the sides of the diametral
direction of the main cylindef 402 such that these notched
end faces 403a and 402a are adjacent to one another.

The means of releasing the connection between the
main cylinder 402 and the operational member 404 comprises
a plurality of trapezoidal cam following projections 411
which are provided on thé front end of the intermediate
cylinder 403, the cam face 412 which is provided in the
casing 401, and the trapezoidal recessed part 4l2a. 418
.is dished springs which are mounted to the shaft 413 of
the main cylinder 402.

When wusing the c¢ylinder lock posseséing the afore-
mentioned construction, if the regular key 1is inserted
into the keyhole of the main cylinder 402, all the pieces
to be held 407 are moved inwardly, depart from the holding
grooves< 400 of the intermediate <cylinder 403, and the
combination between the main cylinder 402 and the interme-
diate cylinder 403 is released. For this reason, a rotation
of the main cylinder 402 adapté by way of the transmission
projections 414 and- the part to be held for being moved
415 the operatiopal mémber 404 to be rotated, thereby
performing +the operations such as locking and unlocking.
In that case, if a rotational operating force imparted
to the key which is inserted into the keyhole of the main

cylinder 402 is released, the main cylinder 402 can be

0212468

~a



_29- 0212468
restored to the neutral position by the .tarsié; -s}rﬁﬁé’; o
440. On the other hand, if the key except for the regular
key or the wrong tool 442 is inserted into the keyhole
of the main c¢ylinder 402 +to rotate the same, naturally,
since all the pieces to be held 407 are not moved inwardly,
the wrong rotational force is transmitted by way of said
pieces to be held 407 and the holding grooves 400 to the
intermediate cylinder 403. As a result, as shown in Fig.
21, an Vaction of the means of releasing the connection
made in response to an rotation of the intermediate cylinder
403 causes the intermediate cylinder 403‘ to be moved in
an arrow direction of the same figure, thereby releasing
the connection between the main cylinder 402 and the ope-
rational member 404, so that the operations such as 1locking
and unlocking become impssible.

According to the cylinder lock of the present invention,
when the main cylinder is forced to be rotated by using
the key except for the regular key and - the tools such
as screwdriver, ai rotational force imparted to the main
cylinder allows the intermediate cylinder to be rotated
together with the main cylinder, such a rotation of the
intermediate éylinder actuates the means of releasing
the connection, and the connection between the main cylindef
and the operational member is released, whereby the main
cylinder is only idly rotated t&gether with the intermediate
cylinder so that the operation of unlocking becomes im-
possible.

Thus, in the cylinder  lock according to the present
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invention, since, even if the wrong tool except for the
regular key ‘forces the main cylinder to be rotated, the
operation of unlocking is not rbe performed, it can be
effectively wutilized as a highly safe cylinder 1lock.
In the case where a wrong method forces the main cylinder
to be rotated, since, while ther state of extruding the
pin tumblers (pin type) or the pieces to be held (wafer
type) is still kept, the main cylinder is idly rotated,
the result is to avoid a breakage of the pin tumbler and
the like, and since, only if the main cylinder is returned
to the original rotational position, a re-use of the present
cylinder 1lock as a normal one is possible- without any
special treatment given thereto, it can produce a marked

economic effect.



- 31 - 0212468

CLAIMS

A cylinder lock comprising the casing (1; 101,
201, 301, 401), the main cylinder (2; 102, 202,
302, 402) which is rotatably supported in said
casing (1; 101, 201, 301, 401) and into which the
key is held, the intermediate cylinder (3; 103,
203, 303, 403) which is disposed coaxially to
said main cylinder (2; 102, 202, 302, 402) and
can be rotated integrally to said main cylinder
(2; 102, 202, 302, 402) when the regular key is
not held in said main cylinder (2; 102, 202, 302,
402), the operational member (4; 104, 204, 304,
404) which, usually actuated to be connected to
said main cylinder (2; 102, 202, 302, 402), is
caused to take charge of the operations such as
locking and unlocking by a rotation of said main
cylinder (2; 102, 202, 302, 402), and the means
of releasing the connection which is actuated to
release the connection between the main cylinder
(2; 102, 202, 302, 402) and the operational
member (4; 104, 204, 304, 404) by a rotation of
the afore-mentioned intermediate cylinder (3;

103, 203, 303, 403).
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A cylinder lock as defined in claim 1, wherein
the afore-mentioned means of releasing the
connection includes the pushing rod (9, 209)
which is inserted into the rod inserting hole (8;
208, 308, 408) being extended axially of the
afore-mentioned intermediate cylinder (3; 103,
203, 303, 403) and is forced to be pressurized in
one direction together with the afore-mentioned
operational member (4; 104, 204, 304, 404) so
that the cam head (11; 111, 311, 411) on its end
may be extruded from the end face of the
intermediate cylinder (3; 103, 203, 303, 403) and
be always held in the cam face of the
afore-mentioned casing (1; 101, 201, 301, 401)
and releases the connection between said
operational member (4; 104, 204, 304, 404) and
the afore-mentioned main cylinder (2; 102, 202,
302, 402) by means of a rotation of the
intermediate cylinder (3; 103, 203, 303, 403)
causing the cam head (11; 111, 311, 411) to
escape from the recessed part (12; 112, 212, 312,
412) on the cam face, thereby pushing the pushing
rod (9; 209) in a reversive direction so that
said operational member (4; 104, 204, 304, 404)

is adapted to be axially moved.

-~ -~ ~n - - -
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A cylinder lock as defined in claim 1, wherein
the afore-mentioned means of releasing the
connection comprises the movable member (30, 41)
which is axially movably disposed on the
afore-mentioned main cylinder (2; 102, 202, 302,
402) between the afore-mentioned intermediate
cylinder (3; 103, 203, 303, 403) and the
afore-mentioned operational member (4; 104, 204,
304, 404), the cam following projection (111)
provided on the end face of said movable member
(30, 41), the cam face, possessing the recessed
part (12; 112, 212, 312, 412), which is formed on
the end face of the intermediate cylinder (3;
103, 203, 303, 403) opposite to said cam
following projection (111), and the spring (10)
which forces the afore-mentioned operational
member (4; 104, 204, 304, 404) and the movable
member (30, 41) to be pressurized to the side of
the intermediate cylinder (3; 103, 203, 303,
403), and releases the connection between said
operational member (4; 104, 204, 304, 404) and
afore-mentioned main cylinder (2; 102, 202, 302,
402) by means of a rotation of the intermediate
cylinder (3; 103, 203, 303, 403) causing the cam
following projection (111) of the movable member

(30, 41) to escape from the recessed part (12;
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112, 212, 312, 412) of the cam face, thereby
pushing the movable member (30, 41) in a
reversive direction so that the operational
member (4; 104, 204, 304, 404) is adapted to be

axially moved.

A cylinder lock as defined in claim 1, wherein
the afore-mentioned means of releasing the
connection includes the pushing pin (9, 209)
which is inserted into the pin hole (17) in the
disc plate (16; 216) interposed between the
afore-mentioned intermediate cylinder (3; 103,
203, 303, 403) and the afore-mentioned

operational member (4; 104, 204, 304, 404), the

cam face, possessing the recessed part (12; 112,

212, 312, 412), which is formed on the end face
of the intermediate cylinder (3; 103, 203, 303,

403) opposite to said disc plate (16; 216), and

the spring (10) which forces the pushing pin (9;

209) by way of the afore-mentioned operational

member (4; 104, 204, 304, 404) to be pressurized

to the side of the cam face, and releases the

connection between the operational member (4;

104, 204, 304, 404) and the afore-mentioned main

cylinder (2; 102, 202, 302, 402) by means of a

0212468
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rotation of the intermediate cylinder (3; 103,
203, 303, 403) causing one end of the pushing
pin (9; 209) to escape from the recessed part
(12; 112, 212, 312, 412) of the cam face, whereby
another end of the pushing pin (9; 209) pushes
axially the operational member (4; 104, 204, 304,

404) against the spring (10).

A cylinder lock as defined in claim 1, wherein
the afore-mentioned means of releasing the
connection includes the circularly-cylindrical
movable member (30, 41), approximately of C-shape
in section, which is axially movably supported
with respect to the intermediate cylinder (3;
103, 203, 303, 403) by means of having the
projection to be held of said intermediate
cylinder (3; 103, 203, 303, 403) held slidably in
the notch groove produced by notching axially
some part of the circumference at the full
length, the cam following projection (111)
provided on one end face of said movable member
(30, 41), the cam face of the casing equipped
with the recessed part (12; 112, 212, 312, 412)
into which said cam following projection (111) is
fitted, and the spring (10) which forces the

afore-mentioned movable member (30, 41) by way of

the operational
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member (4; 104, 204, 304, 404) to be pressurized
in a direction opposite to the afore-mentioned
cam face, and releases the connection between
said operational member (4; 104, 204, 304, 404)
and the main cylinder (2; 102, 202, 302, 402) by
means of a rotation of the afore-mentioned
intermediate cylinder (3; 103, 203, 303, 403)
causing the afore-mentioned cam following
projection (111l) to escape from the recessed part
(12; 112, 212, 312, 412) of the cam face, thereby
pushing the movable member (30, 41) in a
reversive direction so that the afore-mentioned
operational member (4; 104, 204, 304, 404) is
adapted to be moved against the afore-mentioned

spring (10).

A cylinder lock as defined in claims 1 to 5,
wherein the detecting sensor (22) is provided
which detects the actuation of the

afore-mentioned means of releasing the connection.
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