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1. In a power source control system for a telephone mounted to 
an automobile and supplied with power from a power source of said 
automobile, a method of controlling the supply of power from said power 
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ABSTRACT OF THE DISCLOSURE 

A power source control system for an automobile telephone.

The system allows the telephone to be used even when the engine 

of an automobile carrying it thereon is in a halt, with no regard

5 to the kind of the ignition sw’tch, i. e. , whether the ignition 

switch has an accessory position or not.

e · *
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BACKGROUND OF THE INVENTION

The present invention relates to a power source control

system for an on-board telephone for automobile use and, more

particularly, to a power source control system which allows such

an on-board telephone to be used even when the engine of an 

sVo

automobile carrying it therewith is^in^—h&it, with no regard to 

the configuration of an ignition switch.

A telephone mounted on an automobile and powered by a

power source, or battery, of the automobile belongs to a family

of mobile radio telephones which are extensively used today. An

automobile has an ignition switch which is operated by a key

inserted in a key slot. Ignition switches may generally classified

into two types, i. e. , a four-position type ignition switch having

engine OFF, accessory, engine ON and engine start positions,

and a three-position type ignition switch having engine OFF,

engine ON and engine start positions. When the ignition switch

is brought to the engine start position, the engine of the

V“u.vav\\v-\Q
automobile starts. The accessory position allows an 

on-board stereo, telephone and other accessories to be used 

while the engine is^m^a—The accessory position has to be
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used with care since it causes the accessories to consume fefaa 

power fed from the power source, or battery, of the vehicle.

Assume that a conventional automobile telephone is mounted

on an automobile of the type having the four-position ignition

5 switch which includes the accessory position. Then, to use the 

rrwAsC.

on-board telephone, the key^ rgsag- be operated to actuate the 

ignition switch to the accessory position or to the engine ON 

position or to actuate it to the engine start position to start the

're'c.'-AW
engine and then^to the engine ON position. When the power

10 switch of the telephone is turned on or is held in an ON state, 

power is fed from the battery to the telephone. When the power 

switch of the telephone is turned off or when the key is operated 

to bring the ignition switch to the engine OFF position, the 

supply of power to the telephone is interrupted.

15 On the other hand, assunre^that the automobile on which the

conventional vehicle telephone is mounted has the three-position 

ignition switch which lacks the accessory position. In this case, 

the telephone is usable only when the key is operated to bring the 

ignition switch to the engine start position to start the engine

20 and then to the engine ON position. In this condition, when the

„ power switch of the telephone is turned on or held in an ON

state, power is fed from the battery to the telephone. When the 

power switch is turned off or when the key of the automobile is

operated to bring the ignition switch to the engine OFF position, 

the power supply to the telephone is interrupted.
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As stated above, the drawback with the conventional power source 
control system for an automobile telephone is that when the vehicle 

carrying the telephone therewith has the three-position ignition 

switch, power cannot be fed to the telephone when the ignition of the
5 automobile is in an OFF state. Stated another way, the on-board

telephone cannot be used unless the ignition switch is brought to the 
engine start position to start the engine each time.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide a
10 power source control system for an automobile telephone which, whether 

the ignition switch of an automobile carrying the telephone therewith 

has an accessory position or not, allows the telephone to be used even 

when the engine of the automobile is not running.

It is another preferred object of the present invention to

15 provide a generally improved power source control system for an 
automobile telephone.

The invention discloses, in a power source control system for a 
telephone mounted to an automobile and supplied with power from a power 

source of said automobile, a method of controlling the supply of power

20 from said power source to said telephone by switch means comprising the 

steps of: controlling the switch means by control means to supply or 

remove the supply of power to the telephone on the basis of an ON or 

OFF state respectively of a power switch of uaid telephone, and, for a 

change to the OFF state of the power switch, also subject to whether or

25 not a conversation is under way on said telephone, and with no regard 

to an ON/OFF state of an ignition of said automobile.
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BRIEF DESCRIPTION OF THE DRAWINGS 

A preferred embodiment of the invention will now be described
with reference to the accompanying drawings, in which:

Fig. 1 is a block diagram schematically showing a power source
5 control section of an automobile vehicle telephone and devices

associated therewith to which a power source control system embodying 
the present invention is applied; and

Fig. 2 is a flowchart demonstrating a specific operation of a CPU 

included in the power source control section.
10 DESCRIPTION CF THE PREFERRED EMBODIMENT

Referring to Fig. 1 of the drawings, a power source control
section included in an automobile telephone and implemented with a 

preferred embodiment of the present invention is shown together with 

devices associated therewith. The power source control section,
15 generally 10, is connected to an ignition line 12, a power switch 14, 

and a relay 16. The state of an ignition of a vehicle to which the 

telephone is mounted is represented by a signal which is fed to the 

control section 10 over the ignition line 12. The relay 16 connects a 

power source or battery (not shown) mounted on the vehicle to the

20 telephone via terminals 18 and 20 which are connected to the battery 

and the telephone, respectively. The control section 10 sends a 

control signal CONT to the relay 16 to instruct it whether or not to 

connect the power source and battery terminals 18 and 20, as will be 
described later specifically. When the control signal CONT is in a

25 high level, the relay 16 closes the contact to connect the terminals 18 

and 20 to feed power to the on-board telephone. As the control
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signal CONT goes low, the relay 16 opens the contact to disconnect the 

terminals 18 and 20 from each other. The ignition line 12 is connected 

to the ignition key of the vehicle. Usually, when the ignition key is 

brought to the accessory position or the engine start position, a

5 voltage is applied to the ignition line 12; in the ignition OFF 

position, the line 12 becomes open. The power switch 14 is a push 

switch to be manipulated by the operator and which toggles between an 
ON and OFF state every time it is pressed. For example, the power 

switch 14 supplies power when pressed once in the power OFF state or

10 interrupts power supply when pressed once in the power ON state. It 

should be noted that the ON/OFF state of the power supply as selected 

by the power switch 14 is limited by whether or not a conversation is 

under way, as will be described specifically later.
The power source control section 10 has a CPU or similar

15 processor 22 and peripheral circuitry associated therewith. The CPU 22 
may be Implemented by μΡϋ70008 or μΡϋ70108 available

• · · ·
• · « ·

• ···

• ·

• ·

• · · · • » · ·
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from NEC. The peripheral circuitry is constantly powered by the 

automobile power source 18 while the CPU 22 is powered through 

the terminal 20. More specifically, the CPU 22 starts operating 

on the connection of the telephone power source terminal 20 to

5 the battery terminal 18.

The peripheral circuitry includes an inverter gate 24 whose 

input is connected to the ignition line 12. A NAND gate 26 is 

connected at one input thereof to the output of the inverter gate 

24. An inverter gate 28 is connected to the output of the NAND

10 gate 26. An inverter gate 30 is connected at the input thereof 

to the power switch 14 and at the output thereof to a clock input 

CK of a D flip-flop 32. The D flip-flop 32 has an inverting 

output Q thereof connected to one input of a NAND gate 34. The 

NAND gate 34 feeds an output thereof to the relay 16 as a

15 control signal CONT. The inverting output Q of the flip-flop 32 

is also connected to a data input D of the flip-flop 32. An n-p-n 

transistor 36 has a base connected to the output of the inverter 

gate 24, a collector connector to the CPU 22, and an emitter 

connected to ground. An n-p-n transistor 38 has a base

20 connected to the non-inverting output Q of the D flip-flop 32, a 

collector connected to the CPU 22, and an emitter connected to 

ground. Further, an n-p-n transistor 40 has a base connected 

to the CPU 22, a collector connected to the other inputs of the 

NAND gates 26 and 34, and emitter connected to ground. The

25 input of the inverter gate 30 is connected to the automobile
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battery terminal 18 via a pull-up resistor 42. The reset input R 

of the D flip-flop 32 is connected to ground via a resistor 44 and 

to the output of the inverter gate 28 via a capacitor 46. The set 

input S of the D flip-flop 32 is connected to ground via a resistor 

48 and to the output of the NAND gate 26 via a capacitor 50. 

The collector of the transistor 40 is also connected to the 

automobile power source 18 via a pull-up resistor 52. The 

collectors of the transistors 3 6 and 38 are connected to the 

telephone power source terminal 20 via pull-up resistors 54 and 

56, respectively.

The CPU 22 feeds a signal to the base of the transistor 40 on 

the basis of the states of the collectors of the transistors 36 and 

38 and whether or not the telephone is in use, according to a 

specific procedure shown in Fig. 2.

The operation of the power source control circuit 10 will be 

described with reference also made to Fig. 2.

First, how the telephone is turned on and off by the power 

switch 14 with no regard to the state of the ignition will be 

described. Assume that the telephone is in an OFF state, i. e. , 

the terminal 20 is|rnrrrTrrfrnd=frr> the battery terminal 18, and the 

ignition line 12 is in a high level. Then, as the power switch 14 

is pushed once, one high-level pulse is fed to the clock input CK 

of the D flip-flop 32 via the inverter gate 30. In response, the 

inverting output Q"of the D flip-flop 32 goes low despite that the 

data input D of the flip-flop 32 is in a high level. The low level
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on the inverting output Q of the flip-flop 32 causes the NAND

gate 34 to feed a high-level signal to the relay 16 as a control

signal CONT, whereby the telephone power source terminal 20 is

connected to the battery terminal 18 and, therefore, the CPU 22 

\s

aasej activated. In response, the CPU 22 executes steps SI to S4 

shown in Fig. 2 and then an iterative loop of steps S5 to S7. In 

the step S4, the CPU 22 feeds a low-level signal to the base of 

the transistor 40.

When the power switch 14 is pushed again, the inverting 

output Q of the D flip-flop 32 is inverted to a high level. As a 

result, the NAND gate 34 delivers a low-level signal to the relay 

16 as a control signal CONT and thereby turns off the telephone.

Assume that the telephone is in an OFF state, and the 

ignition line 12 is in a low level. When the power switch 14 is 

pushed once, a high-level control signal CONT is fed to the relay 

16 to thereby turn on the telephone. This in turn causes the CPU 

22 to start operating, In this case, the CPU 22 executes the 

steps SI to S3 and then an iterative loop of steps SI 3 to SI 5 by 

way of a step Si 2. In the step SI 2, the CPU 22 feeds a 

high-level signal to the base of the transistor 40 with the result 

that the collector of the transistor 40 goes low. Consequently, 

the output of the NAND gate 26 turns from low to high to 

thereby charge the capacitor 50 via the resistor 48. At this 

instant, one high-level pulse is fed to the set input S of the D 

flip-flop 32. However, the state of the D flip-flop 32 does not

I
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change because the inverting output Q of the flip-flop 32 has 

already gone low.

When the power switch 14 is pushed again, the inverting 

output Q of the flip-flop is inverted to a high level. However,

5 since the collector of the transistor 40 is in a low level, the 

output of the NAND gate 34 remains in a high level. In the step 

Si 4, the CPU 22 detects the change of the collector of the 

transistor 38 from a low level to a high level. Then, in a step 

S23, the CPU 22 causes the base of the transistor 40 into a low

10 level and thereby the output of the NAND gate 34 into a low 

level. As a result, the telephone is turned off.

The telephone is also turned on and off in response to the 

change of the ignition from OFF to ON and from ON to OFF, as 

follows.

15 Assume that the ignition line 12 has gone high while the

telephone remains in an OFF state. Then, the output of the 

inverter gate 28 goes low with the result that one high-level 

pulse is fed to the reset input R of the D flip-flop 32. This pulse 

causes the inverting output Q of the D flip-flop 32 into a low

20 level and thereby connects the telephone power source terminal 

20 to the battery terminal 18, whereby the CPU 22 is powered. 

In response, the CPU 22 executes the loop of steps S5 to 37 by 

way of the steps SI to S4. A low level is fed to the base of the 

transistor 40, so that the state of the D flip-flop 32 does not

25 change. On the change of the ignition line 12 from a high level
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to a low level, the output of the NAND gate 26 goes low. This 

causes the output of the inverter gate 28 to turn from low to 

high to thereby charge the capacitor 46 via the resistor 44. At 

this instant, one high-level pulse is fed to the reset input R of

5 the D flip-flop 32. In' response, the inverting output O’ of the D 

flip-flop 32 goes high to turn off the telephone.

When the state of the ignition changes from ON to OFF while 

a conversation is under way on the on-board telephone, the 

embodiment holds the telephone in the ON state until the

1θ conversation ends, as follows.

Assume that the ignition line 12 is in a high level with the 

telephone being held in an ON state. Then, since a conversation 

is held, the CPU 22 has already entered an iterative loop of steps 

S9 to Sil by way of a step S8. The inverting output Q of the D

15 flip-flop 32 is in a low level. In the step S3, the CPU 22 feeds a 

high-level signal to the base of the transistor 40. In this 

condition, when the ignition line 12 goes low, the output of the 

NAND gate 26 remains in a high level since the collector of the 

transistor 40 is in a low level. On the other hand, the collector

20 of the transistor 36 goes low with the result that the CPU 22 

executes a step S25 on the basis of the result of decision in the 

step S9 and then enters a loop of steps SI 6 to SI 8. This loop is 

repetitively executed so long as the power switch 14 is not 

pushed during conversation. When the conversation is ended,

25 the CPU 22 advances to a step S26 by way of the step SI 8 and a
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step SI 9, i. e. , it feeds a low level signal to the base of the 

transistor 40. As a result, the output of the NAND gate 26 goes 

low to turn the output of the inverter gate 28 from low to high 

to thereby feed one high-level pulse to the reset input R of the D

5 flip-flop 32, whereby the telephone is turned off.

When it is desired to turn off the telephone by the power

switch 14 while a conversation is under way, the telephone is 

turned off after end-of-conversation processing, as follows.

Assume that the telephone is in an ON state, and that the 

ignition line 12 is in a high level. In such a condition, the CPU 

22 is executing the iterative loop of steps S9 to Sil. When the 

power switch 14 is pushed once, the inverting output <5 of the D 

flip-flop 32 goes high. However, since the collector of the 

transistor 40 is in a low level, the CPU 22 executes a step S20,

15 i. e. , end-of-conversation processing on the basis of the result 

of decision in the step S10. Subsequently, the CPU 22 changes 

the base of the transistor 40 from a high level to a low level, 

step S20. As a result, the output of the NAND gate 34 goes low 

to turn off the telephone. On the other hand, assume that the

20 ignition line 12 is in a low level and, therefore, the CPU 12 is 

executing the loop of steps 16 to 18. When the power switch 14 

is pushed once, the inverting output Q of the D flip-flop 32 goes 

high. However, since the collector of the transistor 40 is in a 

low level, the output of the NAND gate 34 remains in a high

25 level. Since the collector of the transistor 38 goes high, the CPU
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22 executes the end-of-conversation processing, step 520, and then 

causes the base of the transistor 40 into a low level. As a result, 
the output of the NAND gate 34 goes low and thereby turns off the 

telephone.
5 In summary, it will be seen that the present invention provides a

power source control system for an automobile telephone which controls 

the supply of power to the telephone by a power switch with no regard 

to the state of an ignition of an automobile on which the telephone is 
mounted. Therefore, whether the ignition switch has an accessory

10 position or not, the telephone can be used even when the engine of the 

automobile is stopped and, therefore, achieves unprecedented freedom. 

Further, the supply of power to the telephone Is automatically sat up 
on the change of the ignition from OFF to ON and is automatically 

interrupted on the change thereof from ON to OFF if there is no
15 conversation underway. The user of the telephone, therefore, does not 

have to turn the power switch on and off each time.

Various modifications, as will be apparent to those skilled in 

the art, are to be considered within the scope of the present invention.

• · · ·

« · · · u · ·

• · ·• · ·• · · ·• · · ·

• · · • · ·• ·
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The claims defining the invention are as follows:
1. In a power source control system for a telephone mounted to 

an automobile and supplied with power from a power source of said 
automobile, a method of controlling the supply of power from said power 
source to said telephone by switch means comprising the steps of: 
controlling the switch means by control means to supply or remove the 
supply of power to the telephone on the basis of an ON or OFF s.tate 
respectively of a power switch of said telephone, and, for a change to 
the OFF state of the power switch, also subject to whether or not a 
conversation is under way on said telephone, and with no regard to an 
ON/OFF state of an ignition of said automobile.

2. A method as claimed in claim 1, wherein, when said ignition 
changes from an ON state to an OFF state while a conversation is under 
way on said telephone, performing the further step of continuously 
connecting said power source and said telephone whereby the supply of 
power to said telephone is continued until the conversation ends.

3. A method as claimed in claim 1, wherein, when said ignition 
is in either an ON state or an OFF state while a conversation is under 
way on said telephon£, performing the further step of interrupting the 
supply of power to said telephone as soon as said power switch is 
operated to end the conversation.

4. A method as claimed in claim 1, wherein, when said ignition 
changes from an OFF state to an ON state, performing the further step 
of connecting said power source of said automobile to said telephone to 
effect the supply of power.

5. A power supply control system for a telephone which is 
mounted to an automobile and having a power switch to which power is 
supplied from a power source of said automobile, comprising:

switch means for electrically connecting said telephone with said 
power source of said automobile; and '

control means for controlling the supply or removal of power from 
said automobile to said power source by driving said switch means on 
l:lie basis of an ON/OFF state of said power switch, and for the OFF 
state of the power switch, dependant whether or not a conversation is 
under way on said telephone, and with no regard to an ON/OFF state of 
said ignition.
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6. A system as claimed in claim 5, wherein said control means 

controls said switch means such that said ignition changes from an ON 

state to an OFF state while a conversation is under way on said 

telephone, said power source of said automobile is continuously 
supplied to said telephone until the conversation ends.

7. A system as claimed in claim 5, wherein said control means 
controls said switch means such that, when said ignition is in an ON 

state or an OFF state while a conversation is under way on said 

telephone, the supply of power to said telephone is interrupted as soon 
as said power switch is operated to end the conversation.
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Fig. 2B
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