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COMMONWEALTH OF AUSTRALIA
PATENTS ACT 1952

DECLARATION IN SUPPORT OF A CONVENTION APPLICATION FOR A PATENT

In support of the Convention Application made for a patent for an invention
entitled:

Steering Locking Apparatus

Aklo Numazawa - ’
TIe, T e e i eaee et edeseceearee e .

[full name of declarant(s)] ‘
of ...S/0 KABUSHIKI KAISHA TOKAI-RIKA-DENKI-SEISAKUSHO of 1, .
[full address of declarant(s) - not post office boxl
Aza-Noda, Ohaza-Toyota, Ohguchi-cho, lea, Aichi-ken,

..........................................................................

do solemnly and sincerely declare as follows:-

1. I am/We are authorised by Kabushiki Kaisha Tokai-Rika-Denki-Seisakusho,
the applicant for the patent to make this declaration on its behalf.

2. The basic application as defined by Section 141 of the Act was made in
Japan on 1 April 1988 by Kabushiki Kaisha Tokai-Rika-Denki-Seisakusho
and Toyota Jidosha Kabushiki Kaisha.

3. Minoru Morikawa c/- Kabushiki Kaisha Tokai-Rika-Denki-Seisakusho,
of 1, Aza-Noda, Ohaza-Toyota, Ohguchi-cho, Niwa, Aichi-ken Japan, and
Yonetsugu Umemoto and Toru Tanaka, both c/- Toyota Jidosha Kabushiki
Kaisha, of 1, Toyota-cho, Toyota-shi, Aichi-ken, Japan, are the actual
inventors of the invention and the facts upon which the applicant is
entitled to make the application are as follows:

Kabushiki Kaisha Tokai-Rika-Denki-Seisakusho was entitled to make the
basic application by Contract of Employment between the inventor Minoru
Morikawa as employee and Kabushiki Kaisha Tokai-Rika-Denki-Seisakusho as
employer, as a person who would be entitled to have the patent assigned
to it if a patent were granted upon an application made by the inventor.
Toyota Jidosha Kabushiki Kaisha was entitled to make the basic
application by Contract of Employment between the inventors Yonetsugu
Umemoto and Toru Tanaka as employees and Toyota Jidosha Kabushiki Kaisha
as employer, as a person who would be entitled to have the patent
assigned to it if a patent were granted upon an appllcatlon made by the
inventors. Kabushiki Kaisha Tokai-Rika-Denki-Seisakusho is the assignee
of Toyota Jidosha Kabushiki Kaisha of all rights in the invention
including the priority rights accruing from the basic appiication.
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. 4.  The basic application referred to in paragraph 2 of this Declaration was
the first application made in a Convention country in respect of the
invention the subject of the application,

i DECLARED at Aichi-ken, this 18th day of September 1990
i Japan
g ' KABUSHIKI KAISHA ‘IOKAI—R;IKA—D I-SELSAKUSHO
.... Bkio Numazawa, President
Signature of Declarant
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(54) Title
STEERING LOCKING APPARATUS

A International Patent Classification(s)
(51)¢ BGOR 025/02 E053 013/00 0SB 065/12

(21) Application No. : 82339/89 (22) Application Date : 31.03.89
(30) Priority Data

(31) Number (32) Date (33) Country
63-45169 01.04.88 JP JAPAN

(43) Publication Date : 05.10.89
(44) Publication Date of Accepted Application : 03.01.91

(71) Applicant(s)
KABUSHIKI KAISHA TOKAI-RIKA-DENKI-SEISAKUSHO

(72) Inventor(s) A
MINORU MORIKAWA; YONETSUGU UMEMOTO; TORU TANAKA
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SPRUSON & FERGUSON, GPO Box 3898, SYDNEY NSW 2001

(66) Prior Art Documents
AU 17805/70 94.9

AU 23650/70 94.9
AU 35120/71 94.8

{67y Claim
X, & steéering locking anparatug for a vehicle, comprising:

a key rotor that can be rotated from a first position

at which a key c¢an be inserted into and removed therefrom to

8 second paribion ot whilch said key inserted cannot be
temoved therefrom by means of the key inserted thereinto;

| first and second cam means rotated together with said
key rotor;

a locking member moved back and forth between a locking
positian ag which it loecks steering and gn unlocking
position at which it unlocks steering by retating said first
cam means;

a lever that can be moved between a third position

which is outside the locus of rotation of said second cam
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(11) AU-B-32339/89 2-
(10) 605033

means and at which said lever allows rotation Of said key
rotor and a fourth position which is inside the locus of
rotation of said second cam means and at which said lever
prevents said key rotor from rotating from said second
position to said first position, said leve. being located at
said third position when said key rotor is located at said
first position and being moved t.o said fourth position when
said key rotor is rotated from said first position to said
second positiony

a pressing button for moving said lever from said
fourth position to said third position by bieing pressed in a
state where said lever is at sald fourth position so as to
allow said key rotor to be rotated from said second position
t¢0 said first position; and

a pressing button locking means including an
electromagnetic solenoid operated under predetermined
conditions, and a stopper member supported by a plunger of
séid electromagnetic¢ solenold, said stopper member being
wovahle between a fifth position at which it preveants
the pressing of said pressing button and at which it
transmits the load applied to said pressing butten to a car
body of a vehicle and a sixth position at which it allows the
pressing of sald pressing button, sald stopper member being
moved from sald eixth position te sald fifth position by the

operation of sald electromagnetic solenoid.
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Complete Specification for the invention entitled:
Stzering Locking Apparatus

The following statement is a full description of this invention, including the
best method of performing it known to me/us
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ABSTRACT OF THE DISCLOSURE

A steering locking apparatus for a vehicle is designed in
such a way that the rotation of a key rotor located at an
unlocking position to a locked position by the rotation of a
key is prevented by a restricting lever and the preveatioa of
the ‘rotation. of the key rotor is removed by pressing a
préssing.bﬁtton so as to allow the key rotor to be rotated
to the locked position. In a state wherein the pressing of the
pressing button is prevented by operating an electromagnetic
solenoid under predetermined conditions and thereby engaging

a plunger supported by a plunger of the electromagnetic

solenoid with the pressing button, the load applied to the

pressing button is received by a car body through the

$topper plate. In consequence, no load is exerted on the

plunger.
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TITLE OF THE INVENTION

STEERING LOCKING APPARATUS
BACKGROUND OF THE INVENTION
Industrial Field of the Invention:

The present invention relates to a steering locking
apparatus in which the rotation of a key rotor located at an
unlocked position to a locked position is restricted by a
restricting lever. To remove the restriction of the
rotati;ﬁ of the key rotor a button should be pressed.
Deécription of the Related Art:

In conventional steering locking apparatuses of the type,
the rotatiorn of a key located at any of a plurality of
unlocked positions to a locked position is restricted by a
restricting lever. This restriction prevents the key from
beiny carelessly 'rotated to the locked position when the key
is .rotated between any combination of unlocked positioas,
e.y., between "ON" and "ACC". When a driver desires to
rotate the key rotor to the locked position when the wvehicle
is at a stop, he or she presses the pressing button. This
removes the restriction of the rotation of the key rotor.

In this apparatus, the key rotor can be rotaéed‘with the
key from any unlocked position to the locked position by

operating the pressiny buttoan either during the
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running of a vehicle or while the vehicle ié at a stop.
Accordingly, Japanese Pat&nt Application Laid-Open HNgs. 55-
102750 and 58-8443 disclose a steering locking apparatus in which
plunger of ‘an electromagnetic solenoid is engaged with a
locking cam so as to prevent the rotation of the key rotor to a
locked position during the running of the vehicle. ' However,
in these apparatuses, since the rotation force acting on the
lockiﬁé cam is received by the plunger of the
electromagnetic solenoid, the amount of load applied to the
plunger is large. For this reason a large electromagnetic
solenoid is required. Further, when an electromagnetic
solenoid is removed unfairly, an opening that leads to a
locking cam is formed. This allows a lockiny bar to he
readily operated from the outside through the opening.
SUMMARY OF THE INVENTION
Accordingly, an object of the preséent invention is to
provide a steering locking apparatus in which a pressing
button is restricted under predetermined conditions so as to .
reliably orevent the rotation of a key rotor to a locked
position duriay the running of a vehicle by employiag a
small electroitagnetic solenoid that is designed in such a
way as to insure that a lockiny bar cannot be operated
easily from the outside when the electromagnetic solenoid
is unfairly removed.

¢

Furthérmore, Japanese Utility Model Application Laid-Open No.
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62-441 proposes a structure in which a key cannot be rotated to
a locked position unless a light is turned off. In order to
achieve this, the pressing of a manually operated member is
blocked by a plunger. In that case, the pressing force of
the manually operated member is directly received by the
side surface of the plungyer. As a plunger is a component
manufactured with a high degree of accuracy the application
of the lateral load to the plungyer causes deformatioa or
backlash thereof leading to malfunction. To prevent this, a
plunger large enough so as to not be affected by the lateral
load .is required.

To this end, the present invention provides a steering
locking apparatus for a vehicle which comprises: a key
rotor ‘ato which a key can be inserted into that can be
rotated from a first position at to a second position at
which the key onace inserted cannot be removed
therefrom by means of the key inserted thereinto; first and
second cam means that can be rotated together with the key
rotor; a locking member moved back and forth .between a
locking position at which it locks steering and an unlocking
position at which it unlocks steering by rotating the first
cam means; a lever that can be moved between a thixzd
position which is outside the locus of rotation of the
second cam means and at which it allows?rotation of the key

rotor and a fourth position which is inside the locus of
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rotation of the second cam means and at which it prevents
the key rotor from rotating from the second position to the
first position. The lever is located at the third position
when %he key rotor is located at the first position and 1is
moved to the fourth position when the key rotor is rotated
from the first position to the second position; a pressing
button for moving the lever from the fourth positioﬁ to the
third position by pressing operation in a state

where the lever is at the fourth position so as to allow the
key rotor to be ;étated from the second position to the
first position; and a pressing button locking means
including. an electromagnetic sOlehoid operated under
predetermined conditions, and a stopper‘member supported by
a plunyer of the electromagaetic solenoid. The stopper

meinber is movable between a fifth pcsition, at which it

prevents the pressing of the pressing button aand transmits
‘the load applied to the pressing button to a car body of a

~vehicle, and a sixth position at which it,alloﬁs the

pressing of the pressing button. The‘stquer‘member is
deed Fro‘m the sixth positioﬁ to the fifth‘position‘by the
operation of the electromagnetic solenoid. |

| Iﬁ consequence, even if the pressing button is pressed
when the stopper member 'is located at the fifth poSition)
the load applied to the pressing bﬁtton is received by the

car body through the stopper member, and thus does not &ct




“on the plunger, Further, the present invention provides -

a‘steering locking apparatus which comprises: a key rotor
which allows a key to be inserted thereinto and removed
theref:om‘when it is located at a locked position,-the key
rotor being capable of being rotateq from the lockéd

posit{bn to an unlocked position by rotating the key inserted
theréinto;_a cam shaft coupled to the key rotor so that it
cad be‘rotatedftogether with the key rotor, the cam shaft
having a‘locking cam and a restricting cam formed on the
outer periphery therecf; a locking member moved back and

forth between a locking position at which it locks steering

~and <n unlocking position at which it unlocks steering by

rotating the locking cam; a‘restricting lever that is

opposed to a convex portion‘of the restricting cam so that

it allows the rotation’ of the key rotor when the key rotor isg at
the locked position, the restricting lever béing moved in
6ne‘dir¢ction and opposed to a recessed portion of the
festricting cam so that it prevents the rotation of the key
gotor from the unlocked pobition to the locked position by
rotating the key rotor to the unlocked position; a pressing

button for moving the restricting lever in the other

direction and thereby disengaging it from the recessed

portion of the restricting cam so as to allow the key rotor
to be rdtated from the unlocked position to the locked

position'when‘it is pressed; and an electromagnetic solenoid
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operated under predetermined conditions so as to restrict
the movement of the pressing button.

In the present invention, since the movement of the
pressing button is restricted by the operation of the
electromagnetic solenoid under predetermined c¢onditions,
careless operation of the pressing button can be reliably
prevented. Further, the above-described structure requires
a small nlectromagnetic solenoid. It also makes operation
of a loc¢king bar from outside difficult, preventing unfair
unlocking of the locking bar.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross-sectional view of a steering locking
apparatug, showing a first embodiment of the present
invention;

Fig, 2 is a side elevational view of the apparatus of
Fig 1;

Fig, 3 is a front view of a key cylinder employed in
the apparatus of Fig. 1;

Fig. 4 is a cross-sectional view oflghe essential parts
of the apparatus of Fig, 1;

Fig. 5 is a sectional view taken alony line V - V of
Fig. 4;

Fiy. 6 is a sectional view taken alony line VI - VI of
Fig. 1; .

"Fig. 7 is a cross-sectional view of the essential parts
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which corresponds to those shown in Fig., 4, showing a second
embodiment of the present invention;

Fig. 8 is a sectional) view taken along line IIX - IIX
of Fig. 7, which is similarvto Fig. 5;

Fig. 9 is a cross-sectional view of the essential parts
which corresponds to ihose shown in fig. 4, showing a third
embodiment of the present invention; and

;Fig. 10 is a sectional view taken alony line X - X of
Fig. 9, which is similar to Fig. 5.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

A first embodiment of the present invention will be
described below with reference to Figs. 1 to 4, A housing 1
is fixed to a steering column (not shown), and a key
cylinder 3 is inserted into a cylindrical portion 2 of the
housing 1. The key cylinder 3 has a cylinder casing 4 and a
key rotor 7 disposed in the casing 4., The key rotor 7 has a
plurality of tumblers 6, When a key 5 is inserted into
the key rotor 7, the tumblers 6 are retracted inte

the key rotor 7, and the key rotor 7 can be rotated by

the key 5. A cam shaft 8 is coupled to the rear end

portion (the inner end portion) of the key rotor 7, and aﬂ
ignition switch (not shown) is coupled to the axially rear
end (the inner end) of the cam shaft 8, that is, to the left
end as viewed in Fig. 1, A locking cam 9 is formed on the
outer periphery of the axially intermediate portion of the
cam shaft 8, and a restricting cam 10 is formed on the outer

periphery of the right end of the cam shaft 8. A movable
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frame 11, which is a locking member driven by the locking
cam 9, is disposed in the housing 1 in such a manner as to
be movable back and forth in the direction indicated by
arrow A. ‘The movable frame 11 is normally urged by a coil
spring 12 in the direction indicated by arrow A. A

locking bar 13, which is a locking member coupled to this
movable frame 11, is supported by the inner perilpheral
poréion of a supporting portion la of the housing 1 in such
a manner as to be slidable therealong, When the locking bar
13 is moved in the direction indicated‘by arrow A, the
forward end thereof fits in a locking groove in a steering
shaft (not shown) and thereby locks the steering shaft., In
the outer periphery of fhe cylinder casing 4 of the key
cylinder 3 is formed a groove portion 14 which is extended
in the axial direction of the cylinder casing 4. A
restricting lever 16 is pivotably supported in this groove
portion 14 by means of a shaft 15 which is extended
perpendicular to the axis of the ¢ylinder casing 4, The
restricting lever 16 is urged in the direction indicated by
arrow B (counterclockwise as viewed in Fig. 1) by a leaf
spriny 17 that is caulked to the vicinity of the riyht ead of the
restricting lever 16. The left end of the restxicting lever
16 is located in an opposed relation with the outer peripheral
portion of the restricting cam 10. A pressing button

supporting portion 18 is integrally formed on the outeér




periphery of the housing 1. In the pressing button
supporting portion 18 there is formed & cylindrical hole 18a which
dommunicates with the interior of the cylindrical portion 2.
A cylindrical pressing button 19 is disposed in this:
s cylindrical hole 18a in such a manner as to be slidable in
the direction indicated by arrow D (in the direction ia
which'ic is pressed) , The inner end portion of the pressing
button 19 is in contact with the right end as viewed in Fig.
1 of the restricting lever 16, 1In the axially intermediate
portica of the pressinyg buttoa 19 there are formed a hole 20
elongated along the axis of the pressing button 19, an ‘
engaging recessed portion 21 that continues from the
elongated hole 20, and an escaping recessed portion 22 that
continues from the recessed portion 21, An electromagnetic
E solenoid 24 is fixed by screws to a mounting portion 23

which is mounted on the housing ! together with the pressing

button supporting portion 18, A plunger 25 of the

electromagnetic solenoid 24 passes through a hole 18b formed

in the pressing button supporting portion 18.in such a

LT manner that it communicateg with the elongated hole 20 the
engaying recessed portion 21, and then the escaping recessed

portion 22, A stopper plate 26 is fixed to the forward end portion

A of the plunger 25 by a stopper ring 27. The stopper plate 26 has
a substantially rectanyular form; and is supported by the
\
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plunger 25 in such a manneér that the longi’..*inal direction
thereof is substantially perpendicular to the axis of the
pressing button 19, Since the longitudinal sides of the
stopper plate 26 are made larger than the diameter of the
pressing button 19, as shown in Fig, 5, the vicinities of
the two longitudinal end portions of the stopper plate 26
are located outside of the pressing button 19, as viewed
from above. As shown in Fig. 4, The pressing button
supporting portion 18 has two recessed portions 28 formed at
positions where they face the vicinities of the longitudinal
end portions of the stopper plate 26, The recessed portions
28 respectively receive compress.on coil springs 29 that
urge the stopper plate 26 in the direction in which it is
disengaged from the engaging recessed portion 21, The
electromagnetic solenoid 24, the stopper plate 26 and the
compression coil sprinys 29 combine to form a

pressing button locking means, In consequence, the stopper
plate 26 is located within the escapling recessed poriinn 22
by the urging force of the compression coil springs 29 whin
the electromagnetic solenoid 24 is deenergized. This
enables the pressing button 19 to be pressed. When the
electromagnetic solenoid 24 is energized, the stopper plate
26 is moved into the engaging recessed portion 21 against
the urging force of the compression coll spring 29 and

thereby engages with the engaging recessed portion 21,
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preventing cperation of the pressing button 165,

Further, the entirety of the stopper plate 26 is
accommodated in an accommodating portion 18c formed in the
pressing button sugporting portion 18. The end surface
26a of the stopper plate 26 is in contact with a surface 18d
of .the accommodating portion 18c which faces this end
surface 26a, In consequence, the end surface 26a of the
stopper plate 26 slides along the surface 18d during the
movement of the stopper plate 26, and when the pressing
button 19 is pressed in a state where the stopper plate 26
is located within the engaging recessed portion 21, the load
applied to the pressing button acts on the housing 1 throuyh
the end surface 26a of the stopper plate 26 and the surface
18d of the accommodating portion 18c but does not act on the
plunger 25.

The electromagnatic solenoid 24 is operated, i.e., it
is energized under prec¢léetermined conditions, i.e., when a
sensor (Aot shown) senses that a vehicle is running. It is
deeneryized when the sensor senses that the vehicle is at a
stops.

Further, in the state where the key rotor 7 is located
at a locked position which corresponds to the indication of
"LOCK", the key 5 tan be inserted into and re¢moved from the
key rotor 7. With the key 5 is inserted, the key rotor 7 can

be rotated to unlocked pogitions which are represented by
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“ACC", "ON" and “START". The key 5 cannot be removed from
the key rotor at these unlocked positidns. |

The operation of the thus-arranged steering locking
apparatus will now be described.. In the State where the key
5, which is inserted into the key rotor 7, is located at any

of the unlocked positions represented by "ACC", "ON" and

“START", the locking cam 9 provided in the cam shaft 8 is in

a State shown in Fig, 1. In this state, the movable frame
11 is located at an unlocking position against the urging

force of the coil spring 12, and the forward end of the

locking bar 13 is disengaged from the engaging groove in the

steering shaft (nog showﬁ), which means that the steering
loék%nq apparatus is unlocked. In this state, when the
sensor (not Sho@ﬂ):Sensgs that the vehicle is running, the
plunger 24 is attracted by the energization of the
electromaynetic solernoid 24. The stopper plate 26 ayainst

the uryginyg force of the compression coil spring 28, is

thereby movéd in a direction opposite to that indicated by

¢

arrow C and engages the stopper plate 26 with the eayaging

‘recessed portion 21 of the pressing button 19 and thereby

- prevents the operation of the pressing buttoan 19.

Further, in this state, since the left end'of the
restricting lever 16 faces a recessed portion 19a in the

iestricting cam 19 (see Fig. 6), even if attempts are made

torotatethe key rotor 7 from "ACG" to "LOCK", the left end
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of the restricting lever 16 is in contact with the side
surface of a convex portion 19b of the restricting cam 10.
The pivotiny of the restricting lever 16 is thereby
prevented. As stated above, since the insertion of the
pressing button 19 is prevented during the running of the
vehicle, the restricting lever 16 cannot be pivoted in the
direction opposite to that indicated by the arrow B. 1In
addition, the key rotor 7 cannot be rotated to its locker
position by the combination of the restricting lever 16 and
the restricting cam 10.

Once the vehicle is stoppe¢? and the electromagnetic
$olenoid 24 is thereby deenergized. The plunger 25 and the
stopper ‘plate 26 are returned in the direction indicated by
arrow C by the urging force of the compression coil spring
29, thereby unlockinyg the pressing button 19. If the
pressing button in this state 19 is pressed in the direction
indicated by arrow D the restrictiny lever 16 is pivoted in
the direction opposite to that indicated by the arrow B.

The left end thereof is there™y disenyayed from the recessed
portio& 10a in the restricting ¢am 10. This allows the
restricting lever 16 to release the cam shaft 8, thus
enabliny the key rotor 7 to be erated'from "acc" to "pLock"
through the operation of the key 5. When the key rotor 7 is
rotated to "LOCK", the lockiny cam 9 on the cam shaft 8 is

rendered to the state shown by the dot-dot-dash line in

-13 -
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Fig. 1. - This movés the movable frame 11 and the lockin§ bar
13 in the direction indicated by arrow A, engages the
forward énd of the locking bar 13 with the engaging groové
.iq the Steering-shaﬁt (not shown) and thereby locks' the

. steering shaft.

With the above-described arrangement, since the
electromagnetic solenoid:24:is energized so that the stopper
plate 26 prevents the pressing bufton 19 from being pressed
during the running of tﬁe vehicle, the pressing of the
pressing butson by carelesS operation can be prevented.

This action prevents the key wotor 7 from being rotated to the
locked position during the ruhningiof the vehicle. Further,
‘the load applied to the stopper plate'26'by.pressing the
‘pressing button 19 when the pressing of the pressing button
19 is prevented, that is, when the.sgépper_plate-ZG is
_'fitted in the eagayiny reécegsed portion 21, the load is received
by tﬁe surface 18d of the accommodating portion 18c with which
the $topper plate 26 is in contact. As a result, no lécera;
load is applied to the plunger725 of the giectromagnetic.
solenoid 24,'and the size of the elecﬁrohagnétic solenoid 24
employed can be reduced. Furthermore, even if the |

electromagnetic solenoid 24 is unfairly removed, no opening

that leads to the movable frame 11 or the locking bar 13 is ' \
formed in the housing 1. This prevents the locking bar 13 '

‘from being operatédvunfairly'from outside, thus preventing the

N +
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unfair unlocking of the steering shaft.

A second embodiment of the present invention will be
described below with reference to Figs. 7 and 8. This
second embodiment differs f£rom the first embodiment in the
following points: this embodiment employs a stopper plate 30
formed of an arcuate leaf spring in place of the stopper
platé 26 and the compressioén coil spring 29 employec in the
first embodiment. The stopper plate 30 is fixed to the
forward end portion of the plunger through a stopper ring
27.. Further, this modification makes the stricture of a
button supporting portion 118 different from that of the
button supporting portion 18 in the first embodiment.
Howeverﬂ both' button supporting portions 118 and 18
function in the same manner. In consequence, in this
embodiment, an end surface 30a (the side of the stopper
plate 30 which is pressed by the pressing button 19) of the
stopper plate 30 accommodated in an accommodating portion
118¢ is in contact with a surface 118d of the accommodating
portion 118c, as in the first embodimentz,'As a result, when
the pressing button 19 is pressed in the state where the
stopper plate 30 is fitted in the engaging recessed portion
21, the pressing load acts on the pressing button supporting
portion 118 through the stopper plate 39 and the surface
118d but does not act on the plunger 25.

A third embodiment of the present embodiment will be

- 15 -
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described below with reference to Figs., 9 and 10. This
embodiment differs from the above-described first embodiment
in that the bar-shaped plunger 25 émployed in the first
embodiment is replaced by a bifurcatéd plunger 125, and in
that the elongated hole 20 formed in the pressing button 19
is sqbstiﬁutcd by a pair of gréovesv120 which are formed in
opposed relation to the bifurcated portions 125a of the
plunger 125 so that they movably accommodate.the bifurcated

- portions 125a. These modifications make the configuration

E‘J:t of a pressing button supporting portion 218 slightly

E‘”:‘ different from that of the pressing button supporting

':gﬂ portion 18 in the first embodiment, as shown in Fig. 9.

EQ‘\ Further, a stopper plate 126 is fixed to the forward ends of
the bifurcated portions 125a of the plunger 125 through sﬁop

. rings 127. In the vicinity of the two end portions of the

i .

fate stopper plate 126 are disposed compression coil springs 129

E'tf for urgi?g the stopper plate 126 in the direction indicated
by arrow C in the same maiuier as that of the compression

onenet coil springs 29 employed in the first em@gdiment. |

g:.ut In consequence, in this embodiment, an énd surface 126a

I

(the side of the stopper plate 126 which is pressed by a

pressing button 119) of the stopuer plate 126 accommodated

i

o in an accommodating portion 218¢ is in contact with a
surface 218d of the accommodating portion 218c, as in the

firstlembodiment. As a result, when the pressing button 119
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is pressed in the state where the stopper plate 126 is
fitted in the engaging recessed portion 121, the pressing
load acts on the pressing button supporting portion 218
through the stopper plate 126 and the surface 218d but does
not act on the plung=r 125. An escaping recessed portion
122 in this embodiment has the same function as that of the
escaping recessed portion 22 in the first embodiment.

As stated above, in the present invention, since
the pressing force applied to the pressing button is
recéived not by the plunger but by the stopper plate, no
force acts on the plunger. Further, since the stopper plate
is fitted in and disengaged from the engaging portions
formed in the pressing button, the stroke of the pluanger can
be inade small, thereby enabling the reduction in the size of
the plunger employed.

As will be understood from the foregoing description, a
steering locking apparatus includes: a key rotor which
allows a key to be inserted thereinto and removed therefrom
when it is located at a locked position,/@he key rotor being
capablé of being rotated from the locked‘position to the
unlocked position by the key inserted thereinto; a cam shaft
coupled to the key rotor so that it is rotated together with
the key rotor, the cam shaft having a locking cam and a
restricting cam formed on the outer periphery thereof; a

locking member which is moved back ard forth between a

= 17 =
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loéking position at which it locks steering and'ad unleoecking
position at which it unlocks steering by rotating thé

lo¢king cam; a restricting lever that is opéosed to a convex
portion of the restricting cam so that it ailon ropatihg-of

the key:rotor when the key rotor is at the locked position,

the restriéting lever being moved in one direction and
opposed to a recessed portion of the restricting cam so that
it pfevents thé_roéacion of the key rotor from the unlocked
:F'; position to the loéked positioﬁ by rotating the key rotor to
'§°‘§:' the unlocked position} a p;eSSing button for moving the
gt restricting lever in.thé other direction and thereby
v:"f disengaging.it from the recessed portion of the restricting
29 &
O cam so as to allow the key rotor t¢ be rotated from the
_ unlocked position to the lbckéd position when it is pressed;
exe
f:(_ L and an.electromagnetic solenoid operated under predetermined
et  conditions so as to restrict the mévement of the pressing
it button. In consequence, since the movement of the pressing
button is restricted under predetermined conditioas, the
couns erbtacion of the key rotor to the locked.Pgsition during the
':t&ﬁ, running of the vehicle can be reliably prevented. Further,
g S _
the above-described structure requires a small
electromagnetic solenoid. It also makes opefation of a
A .

5 - locking bar from outside difficult, which would occur when

the electromagnetic solenoid is unfairly removed.

- 18 -
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The claims defining the Invention are as follows:

1. A steering locking appératus for a vehicle, comprising:

a key rotor that can be rotated from a first position
& whiéh a key can be inserted iﬁto and removed therefrom to
a second position at which said key inserted cannot be
removed thefefrom by means of the key‘inSerted‘thereinto;

' first and second cam‘means‘rotatéd togéthér with said
Key rotor;

a locking member moved back and forth‘between a locking
position at which it locks steering and an unlocking
position aﬁ which it unlocks steering by rotating said first
cam means;‘ | |

| a lever that can be moved between a third ﬁosition
which is outside the locus éﬁ rotation of said second cam
means and at which said lever‘allows rocaﬁion of said‘key
rotor apnd a‘foarth position which is inside the locus of
rotation‘Of said SeC¢nd‘cam means and at which said lever

prevents said key rotor from rotating from said second

position to said first position, said lever being located at

~said third position when s#id key :otér is located at said

first position and being movéd to said fourth position when
said key rotor is rOtated“f:bm‘éaid first position to said
second position; |

a préssing-button fér moving said lever from said

fourth position to said third position by being pressed in a
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state where said lever is at said fourth position so as to
allow said key rotor to be rotated from said second position
to said first position; and

a pressing button locking means including an
electromagnetic solenoid operated under predetermined
conditions, and a stopper member supported by a plunger of
séid electromagnetic solenoid, said stopper member being
movahle between a fifth positicn at which it prevents
the pressing of said pressing button and at which it
transmits the load applied to said pressing button to a car
body of a vehicle and a sixth position at which it allows the
pressing of said pressing button, said stopper meémber being
moved from said sixth position to said fifth position by the
operation of said'electromagnetic solenoid.
2, A steering locking apparatus for a vehicle according to
claim 1, wherein said pressing button locking means includes
an urging means for moving said stopper member to said sixth
position when said electromagnetic solenoid 1is not operated,
3, A steering locking apparatus for a thicle according to
¢laim 2, wherein said stopper member itself serves as said
urging means.,
4, A steering locking apparatus for a vehicle according to
claim 1, wherein said pressing button is a substantially
columnar ‘body which is elongated in the direction in which

it is pressed.



5. ;A éteering‘locking apparatus for a vehicle accordin§ to
claim 4, whereih séid‘plunger passes through a hol¢ fdrméd
in said pressing button in such a maﬁner‘as to be elongated
along the axis of said pfessing button, and whereiﬁ said
Stogper member is suppotted by the forward end of said
‘pluﬁger.

6.‘ A steering locking apparatus for a vehicle accofding to
¢laim 5, wherein an engaging recessed portion is formed in
sald pressing button in such a manner that it communiCateé
with said elongated hoie,’and wheréin said stopper member is
fitted in said engaging recessed portion when it is located
at said fifth position and is disengaged from said engaging
recessed portion when it is at said sixth position,

7. A steering locking apparatus for a véhiéle according to
claim 4, wherein said plunger has‘bifurcated‘paftions, which
are located at the two sides of said p#essing button,

‘8.‘ A Steefing locking apparatus for a vehicle according to
‘CLéim 1, including a cam shaft couplid to said key rotor so
that it is rotated together witﬁ said ke%.rocor, said first
and secdnd‘qam.means being formed on the outer periphe:al
portion of said cam shaft. | ‘

9. A steering locking apparatus for a vehicle according to
claim 1, including a housing for supporting said key rotor,
said pressing force being transmitted through sald housing

to said car body.
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10. A steering locking apparatus for =~ vehicle, comprising:

A housiny fixed to a car body;

A key rotor supported by said housing, sald key rotor
allowing a key to be inserted thereinto and removed
therefrom when it is loc¢ated at a locked position, said key
rotor being capable of being rotated from said locked
position to an unlocked position by inserting said key;

a cam shaft coupled to said key rotor so that it can be
rotated together with said key rotor, the outer peripheral
portion of said cam shaft being provided with a locking cam
and a restricting cam with recessed and convex portions
formed thereony

a locking member moved back and forth between a first
position where it locks steering and a second position where
it unlocks steering by the rotation of said locking cam;

a restricting lever that is opposed to sald convex
portion of said restricting cam so that it allows rotating
of sald key rotor when sald key rotor is at said locked
position, sald restricting lever being mqygd in one
direction and opposed to said zecessed portion of sald
restricting cam so that it prevents rotating of said key
rotor from said unlocked position to said locked position by
rotating said key rotor to saild unlocked position:

a pressing button for moving said restricting lever in

the other direction and thereby disengaging it from saild
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recessed portion of said restricting cam so as to allow said
key rotor to be rotated from said unlocked position to said
locked position when it is pressed; and

a pressing button locking means including an
elgctromagnetic solenoid operated under predetermined
conditions, a stopper plate supported by a plunger of said
electromagnetic solenoid, said stopper plate being capable
to be moved between a pressing preventing position at +hich
it prevents pressing of said pressing button and at which it
transmits the load applied to said pressing button to said
housing so that the load can bhe supported by said housing
and a pressing permitting position at which it permits
pressing of said pressing button, sald stopper member being
moved from said pressing permitting position to said
pressing preventing position by the operation of said
electromagnetic solenoid,
11, A steering locking apparatus according to claim 10,
wherein said pressing button locking means includeés an urginy
means for moving sald stopper plate to sa{§ pregysing
permitting position whan said‘eleccromagnztic solenoid is
not. deenergized.
12. A steering locking apparatus according to claim 11,
wherein said urging means includes a spring supported at one
end portion thereof by said housing and at the other end
portion by sald stopper plate for urging sald stopper plate
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to said pressing permitting position.

13. A steering locking apparatus according to claim 11,
whérein said stopper plate is a spring member, and wherein
said urging means is a stopper plate.

14. A steering locking apparatus according to claim 10,
wherein said pressing button is a substantially columnar
body which is elongated in the direction in which it is
pressed.

15, A steering locking apparatus according to c¢laim 14,
wherein said plunger passes through a hole formed in said
pressing butiton in such a manner that it elongated along the
axis of said pressing button, and wherein said stoupper plate
is fixed to the fU vard end of said plunger.

16. A steering locking apparatus according to claim 15,
wherein an engaging recessed portion is formed in said
pressing button in such a manner that it communicates with
said elongated hole, and wherein said stopper plate is
fitted in said engaging recessed portion when it is located
at said pressing preventing position and %g disengaged from
sald engaging recessed portion when it is at said pressing
permifiting position,

17. A steering locking apparatus according to claim 14,
wherein said plunger has bifurcated portions, which are
locatéd qt the two sides of said pressing button.

18, A stesring locking apparatus according to claim 10,

- 24 ~

P

e e e Gy "

J



wherein the end surface of said stopper plate which is
located on the pressed side thereof ig in contact with a
portion of said housing when said stopper plate is at said

pressing preventing position..

DATED this THIRTY FIRST day of MARCH 1989

Kabushiki Kaisha Tokai-Rika-Denki-Seisakusho

Patent Attorneys for the Applicant
SPRUSON & FERGUSON
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