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Description

This invention relates to a lock with a lock plug
capable of idling, comprising a housing, a lock
sleeve rotatably fitted in the housing, a lock plug
rotatably fitted in the lock sleeve and having an
axially key insertion hole, one or more juxtaposed
main pin holes extending radially and communicat-
ing with an inner edge of that key insertion hole
and one or more follower pins each slidably re-
ceived in each said main pin hole and biased by a
spring toward the center of said lock plug.

Japanese Patent Disclosure 63-312,477 dis-
closes a lock with a lock plug capable of idling. In
this lock, an interlock portion of a lock sleeve and
an interlock portion of the lock plug are coupled
together by inserting a key in the plug and then
pushing the key to cause retreat of the plug by a
predetermined stroke with respect to a housing.
Further, it is necessary to turn the key while hold-
ing the plug urged to the retreated position, so that
the lock plug and the lock sleeve are never dis-
engaged.

With the ordinary lock, however, it is only nec-
essary to turn the key after insertion thereof if the
plug, but it is not necessary to push the key at all.
Therefore, the peculiar operation of the lock as
noted above, i.e., turning the key while holding it
urged in a retreated position, gives the user extra
burden and puzzlement in operation. Further, when
a user can not unlock the lock with the regular key
because of turning the key without holding the key
sufficiently urged in the retreated position in the
plug , the user may misunderstand an erroneous
operation to be a trouble in the lock, and then he
may claim inspection, repair or replacement of the
lock.

An object of the invention is to provide a lock
with a lock plug capable of idling, which can be
unlocked by merely turning the key in the inserted
position such as in the ordinary lock so long as the
regular key is used, so that it never gives the user
any burden or puzzlement in operation and elimi-
nates any claim due fo misunderstanding of an
erroneous operation as a frouble.

According to invention, there is provided a lock
with a lock plug capable of idling, which comprises
a housing; a lock sleeve rotatably fitted in the
housing; a lock plug rotatably fitted in the lock
sleeve and having an axial key insertion hole, and
one or more juxtaposed main pin holes extending
radially and communicating with an inner edge of
the key insertion hole; one or more auxiliary pin
holes each crossing an intermediate portion of
each main pin hole; one or more follower pins each
slidably received in each main pin hole and biased
by a spring toward the center of the lock plug; one
or more pairs of driver pins each pair slidably
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received in each auxiliary pin hole such that each
has its outer end found on a shear line or a contact
surface between an outer periphery of the lock
plug and an inner periphery of the lock sleeve
when its inner end is in contact with a correspond-
ing side of the associated follower pin; one or more
axial grooves formed in the inner periphery of the
lock sleeve and communicating with the auxiliary
pin hole or holes; one or more pairs of stoppers
each pair received in the axial grooves and biased
by a spring toward the lock plug, each stopper
having a lock projection with an inner end thereof
in contact with the outer end of the associated
driver pin; said follower pin being moved along the
associated main pin hole by a recessed portion,
which is formed on an edge of a lock key and
engages with the inner end of the follower pin;
locking grooves formed in the inner periphery of
the housing for detachably receiving the rear end
of the stopper; each follower pin having a pair of
opposite side recesses, the stoppers being en-
gaged in both the axial grooves of the lock sleeve
and the auxiliary pin hole or holes of the look plug
while their rear ends are detached from the locking
grooves when the ends of the driver pins are
engaged in the opposite side recesses of the fol-
lower pin or pins.

The above and other objects, features and ad-
vantages of the invention will become more appar-
ent from the following description when the same is
read with reference to the accompanying drawing.

Fig. 1 is a front view showing an embodiment of
the lock lock with lock plug capable of idling
according to the invention in a locked state;

Fig. 2 is a back view showing the same lock;
Fig. 3 is a sectional view taken along line A-A in
Fig. 1;

Fig. 4 is a sectional view, fo an enlarged scale,
taken along line B-B in Fig. 3;

Fig. 5 is a front view showing a housing of the
same lock;

Fig. 6 is sectional view taken along line C-C in
Fig. 5;

Fig. 7 is a back view showing the housing;

Fig. 8 is a front view showing a lock sleeve of
the same lock;

Fig. 9 is a sectional view taken along line D-D in
Fig. 8;

Fig. 10 is a back view showing the lock sleeve;
Fig. 11 is a right side view showing the lock
sleeve;

Fig. 12 is a front view showing a lock plug of the
same lock;

Fig. 13 is a sectional view taken along line E-E
in Fig. 12;

Fig. 14 is a plan view showing the lock plug;

Fig. 15 is a bottom view showing the lock plug;
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Fig. 16 is a sectional view, to an enlarged scale,
taken along line F-F in Fig. 13;

Fig. 17 is a view similar to Fig. 4 but showing
the lock when a lock key is inserted;

Fig. 18 is a view similar to Fig. 4 but showing
the lock when a picking tool is inserted therein;
and

Fig. 19 is a sectional view taken along line G-G
in Fig. 3.

A preferred embodiment of the lock with lock
plug capable of idling will now be described with
reference to the drawings. The illustrated lock com-
prises a housing 1, a lock sleeve 2 rotatably fitted
therein and a lock plug 3 rotatably fitted therein.
The plug 3 has an axial key insertion hole 4,
juxtaposed main pin holes 5 extending radially and
communicating with an inner edge the key insertion
hole 4, and auxiliary pin holes 6 each crossing an
intermediate portion of each main pin hole 5.

Follower pins 8 are each slidably received in
each main main pin hole 5 and biased by a spring
7 toward the center of the lock plug 3. Pairs of
driver pins 9 are each slidably received in the
auxiliary pin hole 6 such that each driver pin 9 has
its outer end found on a shear line or a contact
surface between the outer periphery 3a of the lock
plug 3 and inner periphery 2b of the lock sleeve 2
when its inner end is in contact with a correspond-
ing side of the associated follower pin 8. The
sleeve 3 has axial grooves 10 formed in the inner
periphery and communicating with the auxiliary pin
holes 6.

Pairs of stoppers 11 are each received in the
axial grooves 10 and biased by a spring 12 toward
the lock plug 3. The stoppers 11 each have a lock
projection 13 with an inner end thereof in contact
with the outer end of the associated driver pin 9.
The follower pins 8 are movable along the main pin
holes 5 by a recessed portion 15 formed on an
edge of the key 14, when the key 14 is inserted in
the key insertion hole 4 and engages with the inner
end of the follower pins 8.

The housing 1 has locking grooves 17 formed
in the inner periphery for detachably receiving the
rear end of the stoppers 11. The follower pins 8
each have a pair of opposite side recesses 6. The
stoppers 11 are engaged in both the axial grooves
10 of the sleeve 2 and the auxiliary pin holes 6 of
the plug 3 while their rear ends are detached from
the locking grooves 17 when the inner ends of the
driver pins 9 are engaged in the opposite side
recesses 16 of the follower pins 8.

Fig. 4 shows the lock in a locked state with the
key 14 removed from the key insertion hole 4 of
the lock plug 3. In this state, the opposite sides of
the outer end of each follower pin 8 are blocking
the associated auxiliary pin hole 6 of the lock plug
3, and the inner ends of the driver pins 9 are in
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contact with the opposite sides of the follower pin 8
noted above. Further, the inner ends of the locking
projections 13 of the stoppers 11 received in the
axial grooves 10 of the lock sleeve 2 and the outer
ends of the driver pins 9 are in engagement with
one another along the shear line between the outer
periphery 3a of the plug 3 and the inner periphery
2b of the sleeve 2. This means that the sleeve 2
and plug 3 are not coupled to each other.

Hence, even when the plug 3 is turned by a
picking tool such as a wire or a screw driver
inserted in its key insertion hole 4, the torgue is
never transmitted to the lock sleeve 2, but the lock
plug 3 only idles.

Further, in this state the stoppers 11 engaged
in the axial grooves 10 of the sleeve 2 are also
received in the locking grooves 17 of the housing 1
on its rear end, so that the sleeve 2 is locked fo the
housing 1 via the stoppers 11 and can not be
turned with respect to the housing 1. Thus, the
sleeve 2 is never operated when any force is given
to the plug 3, and a lock portion 18 at the rear end
of the sleeve 2 is held at the lock position.

Fig. 17 shows the lock in a state attained by
inserting the regular lock key 14 in the key inser-
tion hole 4 of the plug 3. When the key 14 is
inserted, its recessed portion 15 causes movement
of each follower pin 8 against the biasing force of
the associated spring 7. When the follower pin 8 is
moved to a position, at which the opposite side
recesses 16 faces the associated auxiliary pin hole
6 of the plug 3, the locking projections 13 of the
stoppers 11 are brought into the auxiliary pin hole
6 by the spring force of the spring 12, thus causing
engagement of the inner ends of the driver pins 9
in the opposite side recesses 16 of the follower pin
8.

In this state, the stoppers 11 each have the
body portion 11a engaged in the associated axial
groove 10 of the sleeve 2 and the locking projec-
tion 13 engaged in the corresponding auxiliary pin
hole 6 of the plug 3, that is o say, the stoppers 11
are engaged in both the plug 2 and the sleeve 3,
and the plug 3 and sleeve 2 are coupled together.
Further, the sleeve 2 is unlocked from the housing
1 with detachment of the rear ends of the stoppers
11 from the locking grooves 17 of the housing 1.

Thus, by turning the key 14 in a predetermined
direction, the plug 2 is rotated in unison with the
plug 3. The lock portion 18 is moved to an un-
locked or locked position with forward or reverse
rotation of the lock sleeve 2.

Fig. 18 shows the lock in a state with a picking
tool 19, other than the regular key 14, inserted in
the key insertion hole 4 of the plug 3. In this case,
the follower pin 8 is never moved to the position, at
which the opposite side recesses 16 correctly face
the auxiliary pin hole 6. Therefore, the driver pins 9
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are still in contact with the opposite side surfaces
of the follower pin 8, that is, the outer ends of the
driver pins 9 and inner ends of the locking projec-
tions 13 are in contact with one another along the
shear line or contact surface between the outer
periphery 3a of the plug 3 and inner periphery 2b
of the sleeve 2. Hence, the sleeve 2 and plug 3 are
not coupled together. Further, the sleeve 2 is
locked to the housing 1 due to engagement of the
rear ends of the stoppers 11 in the locking grooves
17 of the housing 1.

Turning the plug 3 in any way with the picking
tool 19 produces mere idling of the plug 3, and the
lock sleeve 2 is never operated, so that the lock
portion 18 is held at the locked position.

In the illustrated embodiment, a shoulder 41 is
formed between the inner end of each main pin
hole 5 of the plug 3 and key insertion hole 4, and
the inner end of the follower pin 8 urged by the
spring 7, which is a compression coil spring, is in
contact with the shoulder 41. A spring retainer 21 is
received in an axial groove 20 crossing and com-
municating with the outer ends of three main pin
holes 5 and is secured by rivetting or pressing to
the plug 3. Each follower pin 8 has an annular
recess, which is formed in the periphery of its
intermediate portion and serves as the opposite
side recesses 16.

As the auxiliary pin holes 6, three pairs of
holes are provided symmetrically on the opposite
sides of the main pin holes 5. In correspondence to
these holes, two axial grooves 10 are formed in the
sleeve 2. The outer periphery of the sleeve 2 is
provided with two semi-annular narrow grooves 22,
in each of which a bias spring 12 consisting of a U-
shaped wire is received. The stoppers 11 each
have a body portion 11a having a semi-circular
sectional profile and a locking projection 13 projec-
ting from a semi-arcular inner side of the body
portion 11a.

Each spring 12 providing inward restoring force
has its opposite ends each urged against the outer
side of the body portion 11a of each stopper 11.
The follower pins 8 each have a semi-spherical
inner end, and the driver pins 9 each have semi-
spherical inner and outer ends. The locking projec-
tion 13 has an inner side surface of an arcuate
sectional profile.

The housing 1 is secured o a door panel 24
by inserting its reduced-diameter rear end portion
23 having flat opposite sides in an opening 25
having like shape and formed in the panel 24, and
by screwing a nut 26 on the reduced-diameter
portion 23. The plug 3 is mounted against detach-
ment in the sleeve 2 by inserting its reduced-
diameter rear end portion 27 in a central hole 29 in
an intermediate radial wall 28 of the sleeve 2, and
by fitting a set ring 31 in an annular groove 30 of
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the reduced-diameter end portion 27.

The sleeve 2 is mounted against detachment in
the housing 1 by inserting its reduced-diameter
rear end portion 32 in the reduced-diameter end
portion 23 of the housing 1, and by fitting a set ring
34 in an annular groove 33 formed in the reduced-
diameter end portion 32. On the reduced-diameter
end portion 32 of the sleeve 2 with the flat opposite
sides noted above is fitted a flat lock portion 18
having a hole 35 having a shape like that of the
reduced-diameter end portion 32. The lock portion
18 is secured to the sleeve 2 by a bolt 36 screwed
in the reduced-diameter end portion 32. The shape
of the lock portion 18 as well as the status of
mounting of the portion 18 with respect to the
sleeve 2 is not limited to the illustrated one.

The plug 3 has a radial blind bore 37, in which
a detent ball 39 is accommodated such that it is
biased outwardly by a compression coil spring 38.
The ball 39 is received in and detached from a
recess 40 formed in the inner periphery of the
sleeve 2 with rotation of the plug 3.

As has been described in the foregoing, in the
case of the lock with lock plug capable of idling
according to the invention, insertion of the regular
key 14 in the key hole 4 of the plug 3 causes each
follower pin 8 to be moved outwardly by the re-
cessed portion 15 of the key 14 to cause engage-
ment of the inner ends of the driver pins 9 in the
opposite side recesses 16 of the follower pin 8,
and thus cause the stoppers 11 to be engaged in
both the axial grooves 10 of the sleeve 2 and
auxiliary pin holes 6 of the plug 3, while causing
detachment of the rear ends of the stoppers 11
from the locking grooves 17 of the housing 1.
Thus, by merely turning the key 14 in a predeter-
mined direction in this state, the lock sleeve 2 is
rotated in unison with the plug 3 to the locked
position.

Thus, there is no need of pushing the key 14
to a retreated position. The lock thus is operable in
the same way as the ordinary locks, and never
gives the user any burdun or puzzlement in opera-
tion. It permits any user to reliably unlock it without
possibility of occurrence of any operation failure
state which might be erroneously regarded to be a
trouble. Hence it is free from any claim for inspec-
tion or repair due to misunderstanding.

Claims

1. A lock with lock plug capable of idling, com-
prising
- a housing (1);
- a lock sleeve (2) rotatably fitted in the
housing (1);
- a lock plug (3) rotatably fitted in the lock
sleeve (2) and having an axial key inser-
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tion hole (4);

one or more juxtaposed main pin holes
(5) extending radially and communicating
with an inner edge of said key insertion
hole (4), and

one or more follower pins (8) each
slidably received in each said main pin
hole (5) and biased by a spring (7) to-
ward the center of said lock plug (3);
characterized in

that the lock furthermore comprises

one or more auxiliary pin holes (6) each
crossing an intermediate portion of each
said main pin hole (5);

one or more pairs of driver pins (9) each
pair slidably received in each said auxil-
iary pin hole (6) such that each has its
outer end found on a shear line or a
contact surface between an outer periph-
ery (3a) of said lock plug (3) and an inner
periphery (2b) of said lock sleeve (2)
when its inner end is in contact with a
corresponding side of the associated fol-
lower pin (8);

one or more axial grooves (10) formed in
the inner periphery (2b) of said lock
sleeve (2) and communicating with said
auxiliary pin hole (6) or holes;

one or more pairs of stoppers (11) each
pair received in said axial grooves (10)
and biased by a spring (12) toward the
lock plug (3), each said stopper (11) hav-
ing a lock projection (13) with an inner
end thereof in contact with the outer end
of the associated driver pin (8);

wherein each said follower pin (8) is
moved along the associated main pin
hole (5) by a recessed portion (15),
which is formed on an edge of a lock key
(14) and engages with the inner end of
said follower pin (8);

wherein said housing (1) has locking
grooves (17) formed in the inner periph-
ery for detachably receiving the rear end
of the stoppers (11);

wherein each said follower pin (8) has a
pair of opposite side recesses (16); and
wherein said stoppers (11) are engaged
in both said axial grooves (10) of said
lock sleeve (12) and said auxiliary pin
hole (6) or holes of said lock plug (3)
while their rear ends are detached from
said locking grooves (17) when the ends
of the said driver pins (9) are engaged in
said opposite side recesses (16) of said
follower pin (8) or pins.
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Patentanspriiche

1.

SchioB mit Kern mit Leerlaufmd&glichkeit, um-
fassend

ein Gehduse 1;

eine drehbar in das Geh3use 1 eingesetzte
SchioBbuchse 2;

einen drehbar in die SchloBbuchse 2 einge-
setzten SchloBkern 3, der eine axiale Schlis-
seleinflhrdffnung 4 aufweist;

eine oder mehrere nebeneinandergesetzie
Hauptstiftbohrungen 5, die radial verlaufen und
mit einem Innenrand der Schlisseleinfihroff-
nung 4 in Verbindung stehen; und

einen oder mehrere Zuhaltungsstife 8, die je-
weils verschieblich in jeder der Hauptstiftboh-
rungen 5 aufgenommen und durch eine Feder
7 zur Mitte des SchloBkernes 3 hin vorge-
spannt sind;

dadurch gekennzeichnet,

daB das SchioB weiterhin

eine oder mehrere Hilfsstiftbohrungen 6, die
jeweils einen Mittelabschnitt der jeweiligen
Hauptstiftbohrungen 5 schneiden;

ein Paar oder mehrere Paare von Antriebsstif-
ten 9, die jeweils verschieblich in jeder der
Hilfsstiftbohrungen 6 in der Weise aufgenom-
men sind, daB sich ihr jeweiliges duBeres Ende
an einer Scherlinie oder einer Kontaktoberfl3-
che zwischen einem duBeren Umfang 3a des
SchioBkernes 3 und einem inneren Umfang 2b
der SchloBbuchse 2 griindet, wenn sein inne-
res Ende mit einer entsprechenden Seite des
zugehdrigen Zuhaltungsstiftes 8 in Berlihrung
steht;

eine oder mehrere axiale, im inneren Umfang
2b der SchloBbuchse 2 ausgebildete und mit
der Hilfsstiftbohrung 6 bzw. den Bohrungen 6
in Verbindung stehende Nuten 10;

ein Paar oder mehrere Paare von Stoppern 11
umfaBt, die jeweils in den axialen Nuten 10
aufgenommen sind und durch eine Feder 12
zum SchloBkern 3 hin vorgespannt sind, wobei
jeder Stopper 11 einen Rastvorsprung 13 auf-
weist, dessen inneres Ende mit dem &AuBeren
Ende des zugehdrigen Antriebsstiftes 9 in Be-
rlhrung steht;

wobei jeder Zuhaltungsstift 8 durch einen ver-
tieften Abschnitt 15, der an einer Kante eines
Schilissels 14 ausgebildet ist und mit dem
inneren Ende des Zuhaltungsstiftes 8 in Ein-
griff kommt, entlang der zugeh&rigen Haupt-
stiftbohrung 5 bewegt wird;

wobei das Geh3use 1 in seinem inneren Um-
fang ausgebildete Sperrnuten 17 zum I8sbaren
Aufnehmen des hinteren Endes der Stopper 11
aufweist;

wobei jeder Zuhaltungsstift 8 zwei einander
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gegeniberliegende seitliche Ausnehmungen
16 aufweist; und

wobei die Stopper 11 mit beiden axialen Nuten
10 der SchloBbuchse 2 und der Hilfsstiftboh-
rung oder den Bohrungen 6 des SchloBkernes
3 in Eingriff stehen, wdhrend ihre hinteren En-
den von den Sperrnuten 17 geldst sind, wenn
die Enden der Antriebsstifte 9 mit den einan-
der gegeniberliegend seitlich angeordneten
Ausnehmungen 16 des Zuhaltungsstiftes oder
der -stifte 8 in Eingriff stehen.

Revendications

Serrure & canon pouvant tourner fou, compre-
nant :

- un boftier (1) ;

- un cylindre (2) de serrure monté de fa-
gon tournante dans le boftier (1) ;

- un canon (3) de serrure monté de fagon
tournante dans le cylindre (2) de serrure
et comportant un trou axial (4) d'insertion
de clef ;

- un ou plusieurs trous principaux juxtapo-
sés (5) pour goupilles s'étendant radiale-
ment et communiquant avec le bord inté-
rieur du trou (4) d'insertion de clef, et -
une ou plusieurs goupilles asservies (8)
logées de fagon coulissante chacune
dans chaque trou principal (5) pour gou-
pille et sollicitées par un ressort (7) en
direction du centre du canon (3),
caractérisée en ce que ladite serrure
comprend, en outre :

- un ou plusieurs trous auxiliaires (6) pour
goupilles coupant une partie intermédiai-
re de chaque trou principal (5) pour gou-
pille ;

- une ou plusieurs paires de goupilles
d'entralnement (9) dont chaque paire est
regcue de fagon coulissante dans chaque
trou auxiliaire (6) pour goupille de telle
sorte que l'extrémité extérieure de cha-
que trou se trouve sur une ligne de ci-
saillement ou surface de contact entre la
périphérie extérieure (3a) du canon (3)
de serrure et la périphérie intérieure (2b)
du cylindre (2) de serrure lorsque son
extrémité intérieure est en contact avec
un cbté correspondant de la goupille as-
servie associée (8) ;

- une ou plusieurs gorges axiales (10) for-
mées dans la périphérie intérieure (2b)
du cylindre (2) de serrure et communi-
quant avec le ou les trous (6) auxiliaires
pour goupilles ;

- une ou plusieurs paires de butées (11),
chaque paire éiant regue dans lesdites
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10

gorges axiales (10) et étant sollicitée par
un ressort (12) en direction du canon (3)
de serrure, chaque butée (11) compor-
tant une saillie (13) dont I'extrémité inté-
rieure est en contact avec I'extrémité ex-
térieure de la goupille d'entrainement as-
sociée (8) ;

chaque goupille asservie (8) étant dépla-
cée le long du trou principal associé (5)
pour goupille par une partie évidée (15),
qui est formée sur un bord d'une clef
(14) de serrure et qui porte contre I'ex-
trémité intérieure de la goupille asservie
8);

le boftier (1) comportant des gorges de
verrouillage (17) formées dans la péri-
phérie intérieure pour recevoir de fagon
amovible I'exirémité arriere des buiées
(11);

chaque goupille asservie (8) comportant
une paire d'évidements latéraux opposés
(16) ; et

lesdites butées (11) étant engagées dans
les deux gorges axiales (10) du cylindre
(12) de serrure et dans le ou les trous
auxiliaires (6) pour goupilles du canon (3)
de serrure tandis que leurs extrémités
arriere sont sorties des gorges de ver-
rouillage (17) quand les extrémités des
goupilles d'entrainement (9) sont enga-
gées dans les évidements latéraux oppo-
sés (16) de la goupille ou des goupilles
(8) asservies.
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