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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
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j( Akio Numazawa
[full name of declarant(s)]

Of ... ?/° .?^.B.U.SH?K.T. KAISHA TOKAI-RIKA-DENKI-SEISAKUSHO of . 1Λ . 
[full address of declarant(s) - not post office box]
Aza-Noda, Ohaza-Toyota, Ohguchi-cho, Niwa, Aichi-ken,
Japan,.

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-Sei sakusho 
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 Torn 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 application 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 application,
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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.

DECLARED at Aichi-ken, 
Japan.

this 18th

KABUSHIKI KAISHA ΤΟΚΑΙ-ΕΙΚΑ-Π 
η

day of September 1990

__________ __ I -SEISAKUSHO

Akio. Numazawa, President
Signature of Declarant
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(12) PATENT ABRIDGMENT (11) Document NO. AU-B-32339/89
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance NO. 605033

(54) Title
STEERING LOCKING APPARATUS

International Patent Olassificatlon(s)
(51}4 B60R 025/02 E053 013/00 E05B 065/12

(21) Application No.: 32339/89 (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 TOKAHRIKA-DENKf-SEISAKUSHO

(72) Inventor(s)
MINORU MORIKAWA; YONETSUGU UMEMOTO; TORU TANAKA 

(74) Attorney or Agent
SPRUSON & FERGUSON, GPO Box 3898, SYDNEY NSW 2001

(56) Prior Art Documents
AU 17805/70 94.9
AU 23650/70 94.9
AU 35120/71 94.9

(57) Olaf»

c & «tasriag locking apparatus Sox a vehicle, comprising;

a key rotor that can be rotated from a first position

at Which a key can be inserted into and removed therefrom to 

a second petition at said key inserted cannot be

removed therefrom by means of the key inserted thereinto;

first and second cam means rotated together with said 

key rotor;
ft locking member moved back and forth between a locking 

position at which it locks steering and un unlocking 
position at which it unlocks steering by rotating 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

,,/2



(11) AU-B-32339/89 
(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 levo> 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 position;

a pressing button for moving said lever from said 

fourth position to said third position by being pressed in a 

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 

said electromagnetic solenoid, said stopper member being 
movable between a fifth position 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 posit ion at which if allows the 

pressing of said pressing button, said stopper member being 
moved from said sixth position to said fifth position by the 
operation of said electromagnetic solenoid.
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COMPLETE SPECIFICATIO
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Related Art:

Name and Address
of Applicant: Kabushiki Kaisha Tokai-Rika-Oenki-Seisakusho

I, Aza-Noda
Ohaza-Toyota, Qhguchi-cho
Niwa, Aichi-ken
JAPAN

o
Address for Service: Spruson & Ferguson, Patent Attorneys

Level 33 St Martins Tower, 31 Market Street 
Sydney, New South Wales, 2000, Australia

cΜ€ί
Complete Specification for the invention entitled:

Steering 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 prevention of 

the'rotation of the key rotor is removed by pressing a 

pressing button 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 

stopper 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 
rotation of the key rotor a button should be pressed. 

Description of the Related Art:
In, conventional steering locking apparatuses of the type, 

the rotation 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 
being carelessly rotated to the locked position when the key 
is rotated between any combination of unlocked positions, 
e.g., between "ON" and "ACC". When a driver desires to 
rotate the key rotor to the locked position when the vehicle 
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 rotated with the 
key from any unlocked position to the locked position by 
operating the pressing button either during the

1A
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running of a vehicle or while the vehicle is at a stop.

Accordingly, Japanese Patent Application Laid-Open ii®s, 55­
102750 and 58-8443 disclose a steering locking apparatus in which a 

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 

locking cam is re.ceived by the plunger of the

electromagnetic solenoid, the amount of load applied to the

plunger is larye. 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 locking bar to be 

readily operated from the outside through the opening.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is to 

provide a steering locking apparatus in which a pressing 

button is restricted under predetermined conditions so as to - 

reliably prevent the rotation of a key rotor to a locked 

position during the running of a vehicle by employing a 

small electroiiiagnetic 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.,

* Furthermore, Japanese Utility Model Application Laid-Open No.

2
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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 plunger. As a plunger is a component 

manufactured with a high degree of accuracy the application 

of the lateral load to the plunyer causes deformatioji 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 " ito which a key can be inserted into that can be 

rotated from a first position at to a second position at 

which the key once inserted cannot be removed

therefrom by means of the key inserted thereinto; first and 

second earn 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 third 

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

- 3 -
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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 the key rotor is located at the first position and is 

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 position to the 

third position by pressiny operation in a state

where the lever is at the fourth position so as to allow the 

key rotor to be rotated from the second position to the 

first position; and a pressing button locking means 

including an electromagnetic solenoid operated under 

predetermined conditions, and a stopper member supported by 

a plunyer of the electromagnetic solenoid. The stopper 

member is movable between a fifth position, at which it 

prevents the pressing of the pressing button and transmits 

the load applied to the pressing button to a car body of a 

vehicle, and a sixth position at which it allows the 

pressiny of the pressing button. The stopper member is 

moved from the sixth position to the fifth position by the 

operation of the electromagnetic solenoid. >

In consequence, even if the pressing button is pressed 

When the stopper member is located at the fifth position, 

the load applied to the pressing button is received by the 

car body through the stopper member, and thus does not 4ict

♦
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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 

therefrom when it is located at a locked position, the key 

rotor being capable of being rotated from the locked 

position to an unlocked position by 'rotating the key inserted 

thereinto; a cam shaft coupled to the key rotor so that it 

can be '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 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 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 is at 

the locked position, the restricting lever being moved in 

one direction and opposed to a recessed portion of the 

restricting cam so that it prevents the rotation of the key 

rotor from the unlocked position 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 rotated from the unlocked position to the locked 

position when it is pressed; and an electromagnetic solenoid

- 5 -
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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 conditions, 

careless operation of the pressing button can be reliably 

prevented. Further, the above-described structure requires 

a small electromagnetic solenoid. It also makes operation 

of a locking 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 

apparatus, showing a first embodiment of the present 

invention;

Fig. 2 is a side elevational view of the apparatus of 

Fig i;

Fig, 3 is a front view of a key cylinder employed in 

the apparatus of Fig. 1;

Fig. 4 is a cross-sectional view of the essential parts «* . *

of the apparatus of Fig, l;

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

Fig. 4;

Fig. 6 is a sectional view taken along line VI - VI of 

Fig. 1; .

Fig, 7 is a cross-sectional view of the essential parts

- 6 -
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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 IlX - IIX 

of Fig. 7, which is similar to Fig. 5;

Fig. 9 is a cross-sectional view of the essential parts 

which corresponds to those shown in fig. 4, showing a third 

embodiment of the present invention; and

Fig· 10 is a sectional view taken along 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 into 

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 an 

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 earn shaft 8. A movable

- 7 -
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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 peripheral 

portion 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 the 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 IS which is extended 

perpendicular to the axis of the cylinder casing 4 , Th,e 

restricting lever 16 is urged in the direction indicated by 
arrow b (counterclockwise as viewed in Fig. 1) by a leaf 

spring 17 that is caulked to the vicinity of the right end of the 

restricting lever 16. The left end of the restricting 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 cuter

- 8



3

periphery of the housing 1., In the pressing button
supporting portion 18 there is formed a cylindrical hole 18a which

communicates with the interior of the cylindrical portion 2.
A cylindrical pressing button 19 is disposed in this *

·> cylindrical hole 18a in such a manner as to be slidable in
the direction indicated by arrow D (in the direction in 

which it is pressed), The inner end portion of the pressing »
button 19 is in contact with the right end as viewed in Fig»

’'t 1 of the restricting lever 16, in the axially intermediate

’ portion of the pressing button 19 there are formed a hole 20

“ »e elongated along the axis of the pressing button 19, an
» engaging recessed portion 21 that continues from the■ ft» ’ ■ , >$ . ■ .

6 elongated hole 20, and an escaping recessed portion 22 that 
continues from the recessed portion 21. An electromagnetic

s solenoid 24 is fixed by screws to a mounting portion 23
A: ■ . '

which is mounted on the housing i together with the pressing 
e s button supporting portion 18, a plunger 25 of the

electromagnetic solenoid 24 passes through a hole 18b formed 
» in the pressing button supporting portion ΐθ.ίη such a

manner that it communicates with the elongated hole 20 the 
engaging recessed portion 21., and then the escaping recessed 
portion 22. λ stopper plate 26 is fixed to the forward end portion 
of the plunger 25 by a stopper ring 27. The stopper plate 26 has 
a substantially rectangular form, and is supported by the

I
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plunger 25 in such a manner that the lont'if-Hinal direction 

thereof is substantially perpendicular to the axis of the 

pressing button 19. Since the longitudinal sides of the 

stopper plate 2 6 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 Pig. 4, The pressing button 

supporting portion 18 has two recessed portions 28 formed at 

positions where they face the vicinities of the longitudinal

s end portions of the stopper plate 26. The recessed portions
28 respectively receive compression coil springs 29 that

* urge the stopper plate 28 in the direction in which it is

disengaged from the engaging recessed portion 21. The

• electromagnetic solenoid 24/ the stopped plate 26 and the#
* compression coil springs 29 combine to form a
*· pressing button locking means» In consequence, the stopper

plate 28 is located within the escaping recessed portion 22 

by the urging force of the compression coi,l springs 29 v'w*
% the electromagnetic solenoid 24 is deenergized. Thisa

enables the pressing button 19 to be pressed. When the 
electromagnetic solenoid 24 is energised, the stopper plate 
28 is moved into the engaging recessed podtion 21 against 
the urging force of the compression coil spring 29 and 
thereby engages with the engaging recessed portion 21,

** 10 «



Ο»*'*· 
β 9*β» 8
99• 9 ■ 9
9 *
β · ©«• · «* *

9 8 ί
• » » 

• ♦♦
·« 099 9 ■ *' « *

8 988 8 * «

. * *4 ♦##

Ο
99089 8

9 8

88 88
8 9 8β 9

9 8« *
«

preventing operation of the pressing button IS.

Further, the entirety of the stopper plate 26 is 

accommodated in an accommodating portion 18c formed in the 

pressing button supporting portion 18. The end surface 

2 6a of the stopper plate 2 6 is in contact with a surface 18d 

of.the accommodating portion 18c which faces this end 

surface 26a. In consequence, the end surface' 26a cf the 

stopper plate 26 slides along the surface 18d during the 

movement of the stopper plate 26, and when the pressing 

button IS 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 through 

the end surface 26a of the stopper plate 26 and the surface 

iSd of the accommodating portion 18c but does not act on the 

plunger 25,

The electromagnetic solenoid 24 is operated, i,e,, it 

is energized under predetermined conditions, i.e,, when a 

sensor (not shown) senses that a vehicle is running. It is 

deenergized when the sensor senses that th,e 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 Can be inserted into and removed from the 

key rotor 7, With the key 5 is inserted, the key rotor 7 can 

be rotated to unlocked positions which are represented by

η
-I
h
V

- 11
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"ACC", "ON" and "START". The*, key 5 cannot be removed from 

the key rotor at these unlocked positions.

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 (not shown), which means that the steering 

locking apparatus is unlocked. In this state, when the 

sensor (not shown) senses that the vehicle is running, the 

plunger 24 is attracted by the energization of the

electromagnetic solenoid 24. The stopper plate 26 against 

the urging force of the compression coil spring 28, is 

thereby moved in a direction opposite to that indicated by 

arrow C and engages the stopper plate 26 .with the engaging 

recessed portion 21 Of the pressing button 19 and thereby 

prevents the operation of the pressing button 19.

Further, in this state, since the left end of the 

restricting lever 16 faces a recessed portion 19a in the 

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

to rotate the key rotor 7 from "ACC" to "LOCK·', the left end

- i2 -
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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 pivoting 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. In 

addition, the key rotor 7 cannot be rotated to its locked 

position by the combination of the restricting lever 16 and 

the restricting cam 10.

Once the vehicle is stopped and the electromagnetic 

Solenoid 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 unlocking the pressiny button 19. If the 

pressing button in this state 19 is pressed in the direction 

indicated by arrow D the restricting lever 16 is pivoted in 

the direction opposite to that indicated by the arrow B.

The left end thereof is thereby disengaged from the recessed 

portion 10a in the restricting dam 10. This allows the 

restricting lever 16 to release the cam shaft 8, thus 

enabling the key rotor 7 to be rotated from '’ACC” to "LOCK" 

through the operation of the key 5. When the key rotor 7 is 

rotated to "LOCK", the locking cam 9 on the cam shaft 8 is 

rendered to the state shown by the dot-dot'-dash line in3

- 13



Fig. 1. This moves the movable frame 11 and the locking bar 

13 in the direction indicated by arrow A, engages the 

forward end of the locking bar 13 with the engaging groove 

in the steering .shaft (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 button 19 from being pressed 

during the running of the vehicle, the pressing of the 

pressing button by careless operation can be prevented.

This action prevents the key rotor 7 -From being rotated to the 

locked position during the running of 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 stopper plate 26 is 

fitted in the engayiny recessed portion 21 , the load is received 

by the surface 1 8d oF the accommodating portion 18c with which 

the stopper plate 26 is in contact. As a result, no lateral 

load is applied to the plunger 25 of the electromagnetic 

solenoid 24, and the size of the electromagnetic 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 operated unfairly from outside/ thus preventing the
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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 from 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 

plate 26 and the compression coil spring 29 employed 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 structure of a 

button supporting portion 118 different from that of the 

button supporting portion 18 in the first embodiment. 

However, 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 

118c is in contact with a surface 118d of the accommodating 

portion 118c, as in the first embodiment. , , 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 employed in the first 

embodiment is replaced by a bifurcated plunger 125, and in 

that the elongated hole 20 formed in the pressing button 19 

is substituted by a pair of grooves 120 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 

of a pressing button supporting portion 218 slightly 

different from that of the pressing button supporting 

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

Further, a stopper plate 126 is fixed to the forward ends of 

the bifurcated portions 125a of the plunger 125 through stop
• t F :
·» rings 127, In the vicinity of the two end portions of the

I ,
41 stopper plate 126 are disposed compression coil springs 129

·*<*' for urging the stopper plate 126 in the direction indicated

by arrow C in the same manner as that of the compression 

* Coil springs 29 employed in the first embodiment.e®ssis ‘Of
In consequence, in this embodiment, an end surface 126a

0 »
(the side of the stopper plate 126 which is pressed by a 

pressing button 119) of the stopper plate 126 accommodated 

in art accommodating portion 2l8e is in contact with a 

surface 218d of the accommodating portion 218c, as in the 

first embodiment. As a result, when the pressing button 119



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 plunger 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

«Λί,?*ί the pressing force applied to the pressing button is

received, not by the plunger but by the stopper plate, no
© 9 i t
| force acts on the plunger. Further, since the stopper plate
©4 f

*»» is fitted in and disengaged from the engaging portions

8 ' formed in the pressing button, the stroke ot the plunger can

be made small, thereby enabling the reduction in the size ot
9 · W «

the plunger employed.
< ■»
* ·' As will be understood from the foregoing description, a

··♦**■ steering locking apparatus includes: a key rotor which0 f ■
allows a key to be inserted thereinto and removed therefrom

, when it is located at a locked position, the key rotor being

·♦·»,. capable of being rotated from the locked position to the
0 8

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 atd forth between a

I)
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locking position at which it locks steering and an 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 rotating of

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

the restricting lever being moved in one direction and

opposed to a recessed portion of the restricting cam so that

it prevents the rotation of the key rotor from the unlocked
fy ϊ» »«9 « Ofta «3 »
ew «» a ft « a *
© ft ft ft ft 0 *0 ft

ftft *9 9ft * ·
«ft ft. ft ft 'ft ?

position 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 rotated from the

' 0 0« ·. ft 1ft t
■ ft ft

unlocked position to the locked position when it is pressed;

and an electromagnetic solenoid operated under predetermined
ft »■ ft t conditions so as to restrict the movement of the pressing
< ft i <ft t ft button, In consequence, since the movement of the pressing

button is restricted under predetermined conditions, the

«ft** 1 -*.
' M s-ft * 1

ft »

‘rotation of the key rotor to the locked p.osition during the

running of the vehicle can be reliably prevented. Further,

the above-described structure requires a small

electromagnetic solenoid. It also makes operation of a

locking bar from outside difficult, which would occur when

the electromagnetic solenoid is unfairly removed.

- 18 -



Xhe Plain)? defining the invention are as follows:
•WHAT --I-g-eLftiMED·· IS :
1. A steering locking apparatus for a vehicle,' comprising: 

a key rotor that can be rotated from a first position

at which a key can be inserted into and removed therefrom to 

a second position at which said key inserted cannot be 

removed 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 

position at which it locks steering and an unlocking 

position at which it unlocks steering by rotating 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 

means and at which said lever allows rotation of said key 

rotor anc. 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 lev.er being located at 

said third position when said key rotor is located at said 

first position and being moved to said fourth position when 

said key rotor is rotated’ from said first position to said 

second position;

a pressing button for moving said lever from said 

fourth position to said third position by being pressed in a

- 19 -
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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 

sai/d electromagnetic solenoid, said stopper member being 

movable between a fifth position 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 member 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 is not operated.

3, A steering locking apparatus for a vehicle according to 

claim 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.

u

- 20 -
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5. A steering locking apparatus for a vehicle according to 

claim 4, wherein said plunger passes through a hole formed 

in said pressing button in .«uch a manner as to be elongated 

along the axis of said pressing button, and wherein said

ι stopper member is supported by the forward end of said

plunger.

6. A steering locking apparatus for a vehicle according to 

claim 5, wherein an engaging recessed portion is formed in

<tc ·« said pressing button in such a manner that it communicates

I*’*/ with said elongated hole, and wherein said stopper member is
HP
I * , fitted in said engaging recessed portion when it is located

9 9 P
% *1' at said fifth position and is disengaged from said engaging
♦ iff*$ | r
a ' recessed portion when it is at said sixth position,

7. A steering locking apparatus for a vehicle according to
««* f1
**’ claim 4, wherein said plunger has bifurcated portions, which
< s '& $
* t,! are located at the two sides of said pressing button,

5*«*· 8, A steering locking apparatus for a vehicle according to

claim 1, including a cam shaft coupled to said key rotor so

t that it is rotated together with said key, rotor, said first+t*fi ί
»%*·,, and second cam means being formed on the outer peripheral
0 *

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 said housing 
to said car body,

- 21 -
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10. A steering locking apparatus for n vehicle, comprising:

A housing fixed to a car body;

A key rotor supported by said housing, said key rotor 

allowing a key to be inserted thereinto and removed 

therefrom when it is located 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 thereon;

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 qf said locking cam;

a restricting lever that is opposed to said convex 
portion of said restricting cam So that it allows rotating! 

of said key rotor when said key rotor is at said locked 
position/ said restricting lever being moved in one 
direction and opposed to said recessed portion Of said 
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 said unlocked position;

a pressing button for moving said restricting lever in 
the other direction and thereby disengaging it from said

22 -
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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 
electromagnetic 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 be supported by said housing 

and a pressing permitting position at which it permits 
pressing of said pressing button^ said stopper member being 
moved from said pressing permitting position to said 
pressing preventing position by the operation of said 
electromagnetid solenoid.
11* A steering looking apparatus according to claim 10, 

wherein said pressing button locking means includes an urging 

means for moving said stopper plate to said pressing
it4 + .

permitting position when said electromagnetic 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 said stopper plate for urging said stopper plate

f

23 -



to said pressing permitting position.

13. A steering locking apparatus according Co claim 11, 

wherein 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 ih which it is 

pressed.

15. A steering locking apparatus according to claim 14, 

wherein said plunger passes through a hole formed in said 

pressing button in such a manner that it elongated along the 

axis of said pressing button, and wherein said stopper plate 

is fixed to the f< 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 is disengaged from 

said engaging recessed portion when it is at said pressing 

permitting position,

17. A steering locking apparatus according to claim 14, 

wherein said plunger has bifurcated portions, which are 

located at the two sides of said pressing button, ’

18. A steering locking apparatus according to claim 10,

u·,,
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wherein the end surface of said stopper plate which is 

located on the pressed side thereof is in contact with a 

portion of said housing when said stopper plate is at said 

pressing preventing position.
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