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The invention Is to provide a remote key capable of preventing the malfunction of a keyless engine starting system. A remote key
100 conducts communication with a vehicle in the verification area of the vehicle and transmits identification information to the

vehicle to unlock the lock of an engine starting

switch 10 on the vehicle, thereby bringing an engine to a state in which it is ready to

start. A push button 22 brings a function of conducting communication with the vehicle to an inoperable state (a state of stop) or to

an active state (a standby state of recelver) . L

—Ds 23, 24 Indicate the switching operation being performed by the push button 22

or the present state of the communication function. The push button 22 indicates a state In response to a short-time operation and

switches from the present state to the other In
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ABSTRACT

The invention is to provide a remote key capable of preventing
the malfunction of a keyless engine starting system. A remote key
100 conducts communication with a vehicle in the verification area
of the vehicle and transmits identification information to the
vehicle to unlock the lock of an engine starting switch 10 on the
vehicle, thereby bringing an engine to a state in which it 1s ready
to start. A push button 22 brings a function of conducting
communication with the vehicle to an inoperable state (a state of
stop) or to an active state (a standby state of receliver) . LEDs
23, 24 indicate the switching operation being performed by the push
button 22 or the present state of the communication function. The
push button 22 indicates a state in response toa short-time operation

and switches from the present state to the other in response a long

push.
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SPECIFICATION

REMOTE CONTROLLING KEY FOR VEHICLE

TECHNICAL FIELD

The invention relates toa remote controlling key (hereinafter
referred to as “remote key”) for a vehicle and in particular, to
a remote key suitable for a vehicle starting system capable of
unlocking the 1lock of a wvehicle by short-—dist:ance wilreless
communication.

BACKGROUND ART

A kevyless entry system for a four-wheel automobile has been
known in which when a person who has an exclusively designed remote
key (for example, acardkeyhavingawlireless communication function)
comes near toa lockedvehicleandenters apredeterminedverification
area, a door is unlocked and an engline 18 brought to a state ot
being ready to start. 1In this keyless entry system, when the person
goes away from the vehicle with the card key, the door 1is locked
and the engine cannot be started. This keyless entry system 1is

disclosed in, for example, Japanese Unexamined Patent Publication

No. 10-317754.

A keyless entry system that has a normal mode of transmitting
a remote control signal to a vehicle side to prevent a malfunction
in the control of the system or to reduce the consumption of a battery
and a transmission output stop mode of stopping the output of the
remote control signal has been known (Japanese Unexamined Patent

Publication No. 2003-64918) .
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[Patent document 1] JP 10-317754 A
[Patent document 2] JP 2003-64918 A
DISCLUSURE OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION
In a four-wheel automobile having doors, even if an engine
is brought to a state of being ready to start by the function of
a remote key, an engine startup operating procedure including steps
of opening the door first and then, for example, of pushing a knob
needs to be performed. Hence, even if an operation of unlockilng
a lock and an operation of bringing the engine to a state of being
ready to start are performed on the vehicle side by conducting
communication with the remote key, a preparatory operation for
starting the engine can not be performed without the intentional
operation of a remote key possessor, that is, a driver.
However, in a motorcycle having no door, an engine startup
operation can be performed only by a driver coming near to the vehicle
with a remote key. Hence, even if the driver does not intend to
start the engine, a preparatory operation for starting the engine
can be performed immediately when the remote key comes near to the

vehicle. For example, when the driver comes near to the vehicle
to wash or maintain the vehicle, a preparation for starting the

engine is started. To be specific, an engine start operating knob

1s unlocked.

The 1nvention provides, 1n a keyless engine

starting system, a remote key for a vehicle that can prevent a

preparation of starting an engine from being started unless a driver
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performs an operation of starting the engine.
MEANS FOR SOLVING PROBLEM

The first feature of the present invention that a remote

controlling key for a vehicle of the type in which identification

information is transmitted in response to a startup signal from
the vehicle in a verification area set for the vehicle to bring

an engine starting switch provided in the vehicle to an operable

state, the remote controlling key comprising: switching means IOY

information.

The second feature of the present invention that further
comprising indicating means for indicating a state where the

function of the transmission/recelver means is stopped and a

state where the function of the transmission/receiver means 1S

activated.

The third feature of the present invention that wherein the

F
—

indicating means 18 SO constructed as to indicate a state of the

transmission/receiver means when the switching means is operated
continuously for a first time period, and wherein the switching
means 1s so constructed as CO switch the function of the
transmission/receiver means when it is operated continuously for
2 second time period longer than the first time period.

According to another aspect, the invention provides for a

remote controlling key for a motorcycle of the type in which
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identification information 1s transmitted 1n response tO a
startup signal that is transmitted by pushing an engine starting
switch provided in the motorcycle in a verification area set IOr

the motorcycle to enable an engine start operation by the engine

starting switch, the remote controlling key comprising:

a transmission/receiver  means for transmitting the

identification information when receiving the startup signal;

a single manual operation switching means for stopping or
activating a function of the transmission/receiver means; and

an indicating means for indicating when a function of the
transmission/receiver means is stopped or activated,

wherein:

the function of the transmission/receiver means 1s switched

-

when the manual switching means is continuously operated for a
predetermined time period, and the indicating means 1ndicates a
current status of the transmission/receiver means, and

the predetermined time period 1s set toO include more shorter
time period domain, and the operation of the manual operation
switch shorter than the shorter time period 1s judged as an error

operation, thus the current operation of the manual operation

switch is treated as invalid.

In the above aspect of the invention, the motorcycle may be
2 scooter. Also, the indicating means may comprise a couple of
LED lamps, where one of the lamps illuminates in one color to

indicate function stopping state of the transmission/receilver

3a
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means and the other lamp illuminates in another color to indicate

function activate state of the transmission/receiver means.

EFFECT OF THE INVENTION

According to the invention having the above features, it 18
possible to stop the function of the transmission/recelver means

of the remote key or to activate the function, that is, to bring

3b



10

15

20

25

CA 02540192 2006-03-24

PCT/JP2004/012254

the transmission/receiver means into a state capable of conducting
communication, by means of the switching means. With this, in a
case where a driver does not intend to start the engine, even 1if
the driver comes into a verification area with a remote key, the
keyless engine starting system does not operate. When the driver
does not drive the vehicle for a long time, the driver can stop
the function of the transmission/receiver means to prevent the
electricity consumption of the power source within the remote key.
It is possible to recognize, by means of indicating means, whether
or not the transmission/receiver function of the remote key 1s
stopped.

According to the third feature, if the switching means 1s not
pushed for relatively a 1long time, the function of the
transmission/receiver means of the remote key is not switched, so
that it is possible to switch the state of the transmission/receiver
means on the basis of a intentional operation.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a general block diagram of a keyless engine starting
system in accordance with one embodiment of the invention.

Fig. 2 is a block diagram to show the construction of a remote
key.

Fig. 3 is a flow chart to show a processing in the remote key
based on the operation of a push button.

Fig. 4 is a schematic view to show the outline of a processing

of the remote key.

Fig. 5 is an external view of a knob switch.
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Fig. 6 is an operating timing chart of the keyless engine

starting system.

Fig. 7 is a perspective viewof amotorcycle towhich the remote
key of the invention is applied.
EXPLANATION OF LETTERS OR NUMERALS
9- handle lock module, 10- engine starting switch (knob switch),
15- controlpart, 22- pushbutton, 23, 24- indicator lamp, 26 - receliver
circuit, 100- remote key
BEST MODE FOR CARRYING OUT THE INVENTION

One embodiment of the invention will be described with
reference to the drawings. Fig. 7 is an external perspective view
of a scooter type motorcycle to which a keyless engine starting
system in accordance with one embodiment of the invention is applied.
In the drawing, a steering handle, that 1s, a handlebar 2 turnably
supported by a vehicle frame (not shown) 1s arranged on the front
portion of the scooter type motorcycle 1. The periphery of the base
of the handlebar 2 is covered with a panel 4 in which instruments
3 are arranged. The panel 4 is connected to a floor part 6 via a
longitudinal panel 5. The front portion of the panel 4 (front side
of a vehicle) is covered with a front cowl 8 having a headlamp (not
shown) and turn signal lamps 7. A steering lock module 9 1is housed
in a space coveredwith the panel 4 and the front cowl 8. The steering
lock module 9 has an engine starting switch (hereinafter referred
to as "knob switch") 10 whose operating portion, that is, knob 1is

exposed tothepanel 4. Thesteeringlockmodule9alsohasamechanism

that engages a lock bar driven by the operation of this knob switch
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10 with a lock hole formed in the shaft of the handlebar 2 to make
the handlebar 2 unable to turn, and a seat unlocking switch 11.
As the concrete structure of the steering lock can be adopted, for
example, a structure disclosed in Japanese Unexamined Patent
Publication No. 9-301239.

The floor part 6 is further connected to a rear cowl 12. A
seat 13 is disposed on the top of the rear cowl 12. The seat 13
also serves as a 1lid for covering a storage box of a helmet and
the like and a fuel tank (both not shown) that are covered with
the rear cowl 12. The seat 13 is freely opened or closed so as to
perform a function as a 1id and has an electrically operated locking
device 14 operated by a solenoid.

Fig. 1 is the general system construction view of a keyless
engine starting system including the steering lock module 9. The
steering lock module 9 is composed of a control part 15 including
a microcomputer, the knob switch 10, the seat unlocking switch 11,
and a solenoid 16 for unlocking a lock to prevent the knob switch
10 from turning. A transmitting antenna 17 and a receiving unit
18 for conducting communicationwitharemotekey 100, a fuel injection
control unit (hereinafter referred to as "ECU") 19, and an actuator
20 for unlocking the seat locking device 14 are connected to the
control part 15. Further, an LED 21 for indicating the unlocking
of the steering lock can be connected to the control part 15. The
indicator LED 21 can be provided, for example, on the panel 4.

The remote key 100 has a push button 22, an indicator lamp

23, and an indicator lamp 24. It is recommended that the indicator
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lamp 23 and the indicator lamp 24 be constructed of LEDs. The
functions of the indicator lamp 23 and the indicator lamp 24 will
be later described.

Fig. 2 is a block diagram to show the construction of the remote
key 100. The remote key 100 has a communication function of
conducting communication with the steering lock module 9 to transmit
ID information to the steering lock module 9. The remote key 100
includes a receiver circuit 26 to which a plurality of antennas
25-1, 25-2, 25-3 for allowing non-directional transmission and
receiver are connected, a transmission circuit 27, and an indicator
lamp drive circuit 28 for driving the indictor lamp (green LED)
23 and the indicator lamp (red LED) 24, an EEPROM 29 as a storage
device for storing various kinds of data, and a CPU 30 for controlling
these constituent elements. The remote key 100 1s driven by a
built-in power source 31. The power source 31 1s, for example, a
lithiumbattery. Signals correspond to the state of the push button
22 are inputted to the CPU 30.

The CPU 30 has a function of allowing or not-allowing receiver
from the steering module 9 in response to the state of the push
button 22. In other words, by operating the push button 22 in a
predetermined manner, the CPU 30 can be made to respond to or neglect
a transmission signal from the steering lock module 9.

Fig. 3 1is a flow chart to show the processing of the CPU 30
based on the operation of the push button 22. In Fig. 3, 1t 1is

determined at step S1 whether or not the push button 22 1s pushed

and 1f this determination result is affirmative, the sequence
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proceeds to step S2. It is determined at step S2 whether or not
the push button 22 is pushed continuously for a first predetermined
time T (for example, 0.1 second) or more. If this determination
result is affirmative, it is determined that the operation of the
push button 22 is an instantaneous operation, that is, a short time
period push operation, and the sequence proceeds to step S3. It
is determined that an operation performed for a time shorter than
the time T is an error and the segquence passes this flow of process.
It is determined at step S3 whether or not the push button 22 1is
pushed continuously for a second predetermined time T1 (T1 > T: for
example, 1 second) or more. If this determination result 1s
affirmative, it is determined that the operation of the push button
22 is a long-time operation (a long push) and the sequence proceeds

to step S4.

It is determined at step S4 whether or not the present state
of the receiver circuit 26 of the remote key 100 is active, that
is, in a standby state of receiver. If the state of the receiver
circuit 26 is active, the sequence proceeds to step S5 where the
receiver circuit 26 is brought to a state of stop, that 1s, a state
in which function is stopped. To show that the receiver circuit
26 is brought to the state in which function is stopped, the sequence
proceeds to step S6 where the red LED 24 is 1lit. Here, the state
of illumination of this red LED 24 is finished in a predetermined

short time, that is, the red LED 24 is 1lit only instantaneously.
On theotherhand, if thedeterminedresultatstepS4 isnegative,

the sequence proceeds to step S7 where the receiver circuit 26 1is
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brought to an active state, that is, a standby state of receiver.
To show that the receiver circuit 26 is brought to the standby state
of receiver, the sequence proceeds to step S8 where the green LED
23 is 1it. Here, the state of illumination of this green LED 23
is finished in a predetermined short time, that 1s, the green LED
23 is 1lit only 1nstantaneously.

If the determination result at step S3 is negative, that 1is,
if the operation of the push button 22 is a short-time operation
that is not elongated to a long push, the sequence proceeds to step
S9 where it is determined whether or not the receiver circuit 26
is in the standby state of receiver. If the determination result
at step S9 is affirmative, the sequence proceeds to step S10 where
the green LED 23 is blinked to show that the receiver circuit 26
is in the standby state of receiver. The number of blinks is set
at, for example, four. If the determination result at step S9 1is
negative, the sequence proceeds to step S11 where the red LED 24
is blinked to show that the receiver circuit 26 1s 1n the state
in which function is stopped. The number of blinks 1s set at, for
example, four.

Fig. 4 is a block diagram to summarize the processings in Fig.
3. As shown in the drawing, in a case where the push button 22 1s

operated only instantaneously (for example, less than 0.1 second)

by mistake, the operation is neglected and regarded as an error

and if the push button 22 is operated for a short time, the operation

is regarded as an intentional operation, which can be recognized

by the indicator lamp showing the present state of the receiver
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circuit 26. Further, if the push button 22 1s pushed for a long
time, the receiver circuit 26 is switched between the state 1n which
function is stopped and the standby state of receiver, and this
switching of the receiver circuit 26 1s 1ndicated.

If any one of the following processings 1s performed, the
receiver circuit 26 can be brought to the state of stop: firstly,
the power of the receiver circuit 26 1s turned off; secondly, even
if receiver is conducted, the CPU 30 is not started, that 1is, 1s
not brought to a run mode; and thirdly, even if the CPU 30 1s started,
the CPU 30 is not made to perform a processing of checking ID
information.

In the keyless engine starting system shown in Fig. 1, when
the push button 22 is operated to make the receiver circult 26 of
the remote key 100 active and a driver comes 1nto a verification
area with the remote key 100, the entire system operates. When the
receiver circuit 26 is in the state of stop, the system does not
operate. Hence, when the driver goes out of the verification area
with the remote key 100, the keyless engine starting system 1s 1n
an initial state in which each lock device 1s locked.

Fig. 5 shows one example of the knob switch 10. In Fig. 5,
in the initial state, the knob switch 10 is at a lock position.
In this state, the knob switch 10 1s locked and can be pushed but
can not be turned. When the knob switch 10 is pushed, communication

with the remote key 100 is started and ID information is checked
and if the ID information is verified, the knob switch 10 can be

turned. When the knob switch 10 is turned to an ON position,

10
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comrﬁunication is conducted with the ECU 19 and the ID information
is checked between the ECU 19 and the handle lock module 9. 1If the
ID information is verified, the steering lock is unlocked and the
engine is brought to a state in which it is allowed to start and
a function of the switch 11 for unlocking the seat lock device 14
is also made active. When the knob switch 10 is turned to a starting
position (ignition), operations of starting the engine, that is,
the driving of a motor for starting the engine, the injecting of
fuel, and igniting operation are started. 1In place of setting the
knob switch 10 at the starting position, it is also recommended
that another starting switch be provided. For example, another
starting switch can be provided near the grip of the handlebar 2.

Fig. 6 is a timing chart to show the operation of the keyless
engine starting system. The general operation of the keyless engine
starting system will be described with reference to Fig. 1 and Fig.
6. First, when the knob switch 10 is pushed at a timing t0O, the
control part 15 starts. Then, the control part 15 outputs a startup
signal at a timing tl and transmits ID information at a timing t2.

The receiver circuit 26 of the remote key 100 starts in response
to the startup signal of the control part 15 and the CPU 30 also
starts at the same time. The remote key 100 receiving the ID

information before a timing t3 transmits the ID information at a

timing t4. The control part 15 checks the transmittedID information
against the received ID information and if the ID information 1s
verified, thesolenoidl6 isoperatedatatimingtb tostoppreventing

the knob switch 10 from turning. When preventing the knob switch

11
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10 from turning is stopped, the seat unlocking switch 11 1is brought
to an operable state and when this seat unlocking switch 11 is pushed,
the solenoid 20 for unlocking the seat locking device 14 is operated.

In this embodiment, the push button 22 is used to switch the
state of the receiver circuit 26 of the remote key 100, but in place
of this push button 22, for example, a switch for sliding a knob
between an ON position and an OFF position can beused. This sliding
switch can be easily recognized from the front and the side.

In a case where the receiver circuit 26 receives the ID
information after the push button 22 is pushed for a long time when
the receiver circuit is active, in place of stopping the function
of the receiver circuit, data different from the predetermined ID
information can be transmitted back. This is because even 1f the
vehicle-mounted unit 1 receives the data different from the
predetermined ID information, the vehicle-mounted unit 1 does not

bring the knob switch 10 to an operable state.

The invention can be used not only for the above-described
motorcycle but also for a wide variety of vehicles in which knob
switches are not covered such as four-wheel vehicle, agriculture
machine, and construction machine. The knob switch is not limited
to this embodiment. | In short, any switch can be used if i1t can be

used as a switch for a keyless engine starting device.

12
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CLATMS

1. A remote controlling key for a motorcycle of the type in which

identification information is transmitted 1in response to a startup
signal that is transmitted by pushing an engine starting switch
provided in the motorcycle in a verification area set TIor the

motorcycle to enable an engine start operation by the engine starting

switch, the remote controlling key comprising:

a transmission/receiver means for transmitting the

identification information when receiving the startup signal;

a single manual operation switching means for stopping or

activating a function of the transmission/receiver means; and

|

an indicating means for indicating when a function of the

transmission/receiver means is stopped or activated,

wherein:

rhe function of the transmission/receiver means 1s switched
when the manual switching means 1is continuously operated for a
predetermined time period, and the indicating means 1indicates a
current status of the transmission/receiver means, and

the predetermined time period is set to include more shorter

time period domain, and the operation of the manual operation switch

<horter than the shorter time period 1s judged as an error operation,

thus the current operation of the manual operation switch 1s treated

as 1nvalid.

2 . The remote control key for a motorcycle as claimed in claim 1,

wherein:
the predetermined time period is provided so as tO include a

first time period and a second time period longer than the first time

period,
the indicating means is configured to 1ndicate a status of the

fransmission/receiver means when the manual switching means

continuously operates for the first time period, and

the manual switching means is configured to switch the function

of the transmission/receiver means when the manual switching means

continuously operates for the second time periocd.

3. The remote control key for a motorcycle as claimed in claim 1,

13
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wherein the motorcycle is a scooter type.

4. The remote control key for a motorcycle as claimed in claim 1,

wherein the indicating means is comprised of a couple of LED lamp,

where one of the lamps illuminates in one color to indicate function

stopping state of the transmission/receiver means and the other lamp

11luminates in another color to indicate function activate state of

the transmission/receiver means.

14
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