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Title of the Invention 

PORTABLE TELEPHONE 

Field of the Invention 

This invention relates to a portable telephone which 

can be used together with a.hands-free accessory. 

Background of the Invention 

One accessory for using a portable telephone inside a 

car is known as a hands-free accessory. When a hands-free 

accessory is provided in a car and·a portable telephone is 

connected to thi's hands-free accessory, it is possible to 

switch between a microphone and a speaker built into the 

portable telephone and a microphone and a speaker mounted 

inside .the car and it is pos.sible to have hands-free 

telephone conversations. 

Also, when a portable telephone is used inside a car 

and the antenna of the portable telephone consequently 

becomes shielded by the bqdy of the car, if the portable 

telephone is connected to a hands-free accessory the antenna 

of the portable telephone is connected to an external 

antenna mounted £or example above the trunk of the car and 

as a result there is no loss of sensitivity of reception due 

to the shielding effect of the car body. Furthermore, 

because when a portable telephone is connected to a hands­

free accessory power is supplied to the portable telephone 

from a car battery, the portable ~elephone ·can be used for 
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long periods. 

However, when a hands-free accessory is used to conduct 

a hands-free telephone conversation, the voice of the other 

party comes out of the speaker mounted inside the car. If 

there is another person in the car, this is sometimes 

inconvenient. 

To solve this probl~, actual hands-free accessories 

are designed so that even when the portable telephone is 

connected to the hands-free accessory it is still possible 

to have a telephone conversation using the microphone and 

the speaker built into the portable telephone. That is, it 

is possible to selectively use either a hands-free mode 

wherein the speaker and microphone of the hands-free 

accessory are used or a normal mode wherein the speaker and 

microphone·of the portable telephone are used. 

For switching between the hands-free mode and the 

normal mode there are mainly the following three methods: 

[1] Providing the hands-free accessory with a mode 

changeover switch. 

[ 2] Providing the portable telephone · with a mode 

changeover switch. 

[3] Performing mode changeover using a function key of 

the portable telephone. 

However, in case [1] it is necessary for the hands-free 

accessory to inform the portable telephone of which is the 
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current mode, and because for this an extra connection line 

between the hands-free accessory and the portable telep~one 

is needed and a mode changeover switch is necessary, the 

cost of the equipment increases. 

In case [2] the portable telephone must be provided 

with .an .extra operating key, and because portable telephones 

are small and have small panel areas, this method causes key 

layout problems,. and other keys have to be made smaller, 

which creates operatability problems. Furthermore, to a 

user who does not use a hands-free accessory a mode 

changeover key is useless. . 
In case [ 3] , because a function key and another 

operating key have to be pressed in order a key operation-of 

two or more .steps is necessary, and this is troublesome and 

operat~ility is impaired. 

Summacy of the invention 

Accordingly, an object of the invention is to solve 

these kinds of problem. 

Brief Description of tbe Drawings 

Fig. 1 is a perspective view of a pref erred embodiment 

of the invention; 

Fig. 2 is a system diagram of the pref erred embodiment 

of the invention; and 

Fig. 3 is a system diagram of an example of a hands-

free accessory. 



Detailed Description.of the Preferred Embodiments 

Fig. 1 shows the exterior of a portable telephone 100 

and a hands-free accessory 200 according to the invention. 

A flat, rectangular. boxlike plastic case 141 

constitutes the main body of the portable telephone 100; an 

antenna 105 for transmission and reception is mounted on the 

top of the case 141 and a speaker 102 and operating keys 112 

such as dialing keys are provided on the front of the case 

141. 

A pull-out microphone 101 is mou:i;ited on for example the 

right side surface of the case 141. That is, a tubular 

microphone arm 151 made of a plastic having some elasticity 

has a lower end pivotally attached by means of a pivot 

mechanism 152 to the lower end of the right side surface of 

the case 141 and the microphone 101 is disposed, inside the 

other end of this microphone arm 151. 
• 

In this pref erred 

embodi~ent, the microphone arm 151 is pivotable in a plane 

including the right side surface of the case 141 and also in 

front of the case 141, as shown by the arrow 159: 

Thus in a first· state the microphone arm 151 is 

retracted to along the right side surface o.f the case 141 as 

shown with broken lines in Fig. 1 (the closed state of the 

microphone arm 151} and in a second state the microphone arm 

151 is pivotally pulled out to a position substantially 180" 

from the front surface of the case 141 (the open state of 
• 
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the microphone arm 151). The length of the microphone arm 

151 and its point of attachment to the case 141 are so set 

that when the microphone arm 151 has been pulled out to its 

open position the distance between the microphone 101 and 

the speaker 102 is about the same as that between the 

microphone and speaker of an ordinary telephone. 

A permanent magnet 153 is mounted inside the central 

portion of the microphone arm 151, and a Hall effect device 

121 serving as a magnetic field sensing device is disposed 

inside.the case 141 in a position such that it faces the 

permanent magnet 153 when the microphone arm 151 is in its 

closed position (shown by the broken lines) . 

A connector jack 113 for connecting a hands-free 

accessory 200 or the like to the portable telephone 100 is 

provided in the bottom of the case 141, and although not 

shown in the drawings this connector jack 113 is covered by 

a cover when not·being used. 

The size · of this portable: telephone 100 when the 

microphone arm 151 is in its closed state is for example 

about 8~mm (height) x 64mm (width) x 24mm (depth) . 

A main unit 210 of the hands-free accessory 200 is 

disposed for example in a vehicle between a driver's seat. 

and ~ passenger seat or under a dashboard. A connector plug 

213 for being connected to the conne~tor jack 113 of the 

portable telephone 100 ~s connected to the main unit 210 by 
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a curl cord 212. 

A microphone 201 and a ·speaker 202 for hands-free use 

are connected to the main unit 210 by cords. The microphone 

201 and the speaker 2 0 2 may be mounted anywhere in the 

vehicle the user likes. 

Also, an external antenna 205 is connected to the main 

unit 210 by a coaxial cable 206. In this preferred 

embodiment, the external antenna 205 is for example mounted 

above the trunk of the vehicle. 

Fig. 2 and Fig. 3 respectively show examples of 

circuits of the portable telephone 1"00 and the hands-free 

accessory 200. 

In the portable telephone 100 circuit shown in Fig. 2, 

a base band signal processor 103 processes for transmission 

or reception bas~ band signals such as. voice or data signals 

and an RF signal processor 104 transmits or receives these 

bass band signals. Switching circuits 106 to 108 are for 

switchi~g the portable telephone 100 between a normal mode 

and a hands-free mode. 

A controller 111 for system control controls the 

channels used by the RF signal processor 104 and 

transmission and reception thereof and carries out control 

·of the base band signal processor 103 and accessing of data 

through the base band signal processor 103. The controller 

111 also controls the switching c1rcuits 106 to 108. Output 
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of the operating keys 112 is fed to the controller 111. 

The connector jack 113 has contacts A to F, and these 

contacts A to F are severally connected to the circuits. 

The output signal of the Hall effect device 121 is fed to 

the controller 111 through a rectifying circuit 122. The 

output voltage of an internal rechargeable batte~y 131 is 

supplied to each of .the various circuits. 

As will be discussed in detail later, when this 

portable telephone 100 is connected to the hands-free 

accessory 200., a voltage· VAcc of a predetermined level is 

supplied to the contact C of the connector jack 113, and the 

controller 111 qetermines whether or not the portable 

telephone 100 is connected to the hands-free accessory 200 

·by means of this voltage VAcc· 

In the hands-free accessory 200 circuit shown in Fig. 

3, VOX switching circuits 214, 215, detector circuits .221, 

222. and a voltage comparator circuit 223 are connected to 

voice signal lines of the main unit.210. 

In this preferred embodiment, the detector circuit 221 

detects the level of" a voice signal from the microphone 201 

and outputs a direct .current vo~ta~e of a level 

corresponding to the level of this voice signal. The 

detector. circuit 222 similarly detects the level of a· voice 

signal supplied to the speaker 202 and outputs a direct 

current voltage of a lev~l corresponding to the level of 
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that voice signal. 

The output voltages of these detector circuits 221, 222 

are compared by the voltage comparator circuit 223. Outputs 

of the voltage comparator circuit 223 of opposite phase are 

supplied ·to the switching circuits 214, 215 as control 

signals thereof. 

A voltage regulator 231 is also provided in the main 

unit 210. An output vol.tage of a car battery 209 is 

supplied to the voltage. regulator 231 and a stabilized 

outp~t voltage of the voltage regulator· 231 is supplied as 

an operating ·voltage to the circuits of the main unit 210 

and is outputted through the curl cord 212 to the connector 

plug 213. Althoug~ not shown in the drawi~gs, the connector 

plug 213 has contacts which are severally connected to the 

contacts A to F of the connector jack 113. · 

The predetermined voltage VAcc is produced by resistors 

232, 233 and outputted through the curl cord 212 to the 

connector plug 213. 

With this construction, when the microphone arm 151 is 

in its closed position as shown by the broken line in Fig. 1 

the permanent magnet 153 faces the Hall effect device 121 

and when the microphone arm 151 is in its open position a~ 

shown with solid lines in Fig. 1 the permanent magnet 153 

does not face the Hall effect device 121. As a result, by 

checking the output signal of the rectifying circuit 122, 
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the controller 111 can detect whether the microphone arm 151 

is in its closed position or in its open position·. 

When the connector plug 213 is connected to the 

connector jack 113, the voltage VAcc from the.resistors 232, 

233 is fed through the connector plug 213 to the contact C 

of the connector jack 113. However, when the connector plug 

213 is not connected to the connector jack 113, no voltage 

is fed to the contact C of· the connector jack 113. As a 

result, by checking the voltage level of the contact C of 

the connector jack 113, the controller 111 can detect 

whether or ·not the hands-free accessory 200 is connected to 

the portable telephone 100 or whether the portable telephone. 

100 is on its own. 

The following kinds of operation are performed with 

respect to the above detection r·esults. These operations 

are shown in· the flow chart of Fig. 5. ·The following 

description is divided into a description of a case wherein 
. . 

the ·portable telephone 100 is used on its own and a 

description of a case wherein the hands-free accessory 200 

is used; however, the actual operation of the device is as 

shown in the flow chart. 

1 When the Portable Telephone 100 is Used On Its Own 

1-1 When the Microphone Arm 151 is in its Closed Position 

In this case, the switching circuits 106 to 108 are put 

by the controller 111 into for example. the states in which 
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they are shown in Fig. 2. 

When a power switch of the portable telephone 100 is 

turned ON, the portable telephone 100 goes into a waiting 

mode. That is, in this case, the RF signal processor 104, 

the base band signal processor 103 and part of the 

controller 111 are activated and the portable telephone 100 

is able to respond to an incoming call request or the like 

from a portable telephone base station. 

However, if an operating key 112 is depressed, the. key 

output is ignored. As a result, when the portable telephone 

100 is in a. bag or.a pocket or the like, even if a key 112 

is accidently depressed, that key operation is ineffective; 

in other words, a failsafe function is in operation. 

1-2 When the Microphone Arm 151 is in its Open Position 

In this case also the switching circuits 106 to 108 are 

put by the controller 111 into the states in which.they are 

shown in Fig. 2. 

By the microphone arm 151 being opened, the portable 

telephone 100 is rendered usable. That is, when from the 

waiting mode the microphone arm 151 is opened, operation of 

the keys 112 becomes effective and it is possible for 

example to make a call. 

When the microphone arm 151 is opened because there is 

an inco~ing call while the portable telephone 100 is in the 

waiting mode, a connection protocol is executed with respect 
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to the incoming call and the portable telephone 100 is 

connected to the caller via the base sta.tion. 

During an··outgoing or incoming call, a user's voice 

signal is fed from the microphone 101 through the switching 

circuit 106 to the base band signal processor 103 where it 

undergoes transmission processing. Th·is pr9cessed voice 

signal is then fed to the RF signal processo:;- 104 and turned 

into an outward channel transmission signal, and this 

transmission signal is fed through t:he switching circuit 108 

to the antenna 105 and transmitted to the base station. 

A signal transmitted from the base station on an inward 

channel is received by the antenna 105, this received signal 

is fed through the switching circuit 108 to the RF signal 

processor 104 where a voice signal of the other party is 
. . 

extracted from it, and this voice signal is .fed to the base 

band signal processor 103 where it undergoes reception 

processing. This processed voice signal is then fed through 

·the switching circuit 107 to the speaker 102. 

Thus, when the portable telephone 100 is on its own, it 

can be used in the same way as an ordinary portable 

telephone. Furthe.rmore, it has a failsafe function with 

respect to the· operating keys 112. 

2 When th~ Portable Telephone 100 is Connected to the Hands­

free Accessory 200 

· 2-1 When the Microphone Arm 151 is in its Closed Position 
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In this case, the switching circuits 106.to 108 are put 

by the controller 111 into states the reverse of those in 

which they are shown in Fig. 2. 

The output voltage of the car battery 209 is fed 

through the voltage regulator 231, the curl cord 212, the 

connector plug 213 and the contact D of the connector jack 

113 to the portable telephone 100 and to t~e circuits of the 

portable telephone 100 as an operating voltage thereof, and 

the rechargeable battery 131 is charged. 

During a_ c'all, a voice signal. of the user is fed 

through the microphone 201, the switching circuit 214, the 

connector plug 213, the contact A of the connector jack 113 

and the switching circuit 106 to the base band signal 

processor 103, whereafter in the same way as. when the 

portable telephone 100 is on its own this voice signal is. 

turned into an outward channel transmission signal and 

outputted by the RF signal processor 104. 

The transmission signal from the RF signal processor 

104 then passes through the switching circuit 108, the 

contact E of the connector jack 113, the connector plug 213, · 

the curl cord 212, an internal wire of the main unit 210 and 

the coaxial cable 206 to the external antenna 205 and is· 

transmitted to the base station. 

A signal transmitted from the base station on an inward 

channel is received by the external antenna 205, and in the 
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reverse of the above is fed through the coaxial cable 206, 

an internal wire of the main unit 210, the curl cord 212, 

the connector plug ~13, the contact E of the connector jack 

113 and the switching circuit 108 to the RF signal processor 

104, wherea.fter a voice signal of the other party is 

outputted by the base band signal processor 103. This voice 

signal is then fed through the switching circuit 107, the 

contact B of the connector jack 113, the connector plug 21~, 

the curl cord 212 and the switching circuit 215 to the 

speaker 202. 

However, in this case, when both the microphone 201 and 

the speaker 202 are simultaneously active, howling.and echo 

·occur. To avoid this, in this example, the level of the 

user's voice signal and the-level of the other party's voice 
- . 

signal are compared by the voltage comparator circui~ 223, 

the switching circuits 214, 215 are mutually oppositely 

ON/OFF controlled by the compariso~ output of the voltage 

comparator circuit 223, and of the switching circuits· 214, 

215 the switching circuit in the signal line of the voice 

signal which of the voice signals of the user and the other 

party is ·at the higher level is switched ON and the other 

switching circuit is switched OFF. 

In this way_, hands-free dialogue is made possible. 

2-2 When the Microphone Arm 151 is in its Open Position 

For example when the user does not want the content of 
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a conversation to be heard, the user pulls down the 

microphone arm 151 to its open position. When this is done, 

the switching circuits 106 and 107 are put by the controller 

111 into the states in which t~ey are shown in Fig. 2. and 

the switching circuit 108 is p~t into the opposite state to 

that in which it is shown in Fig. 2. 

As a result, in this case, as described above under 

heading 1-2, the microphone 101 and the speaker 102 can be 

used and the content of the conversation, and particularly 

the voice of the other party, is riot heard by other people 

in the vehicle. 

In this case, because the switching circuit 108 is· in 

the opposite state to that in which it is shown in Fig. 2, 

transmission of waves to·the base station is carried out 

using the external antenna 205 as described under heading 2-

1. 

The flow chart of Fig. 5 will now be explained. 

First, in step 301, it is determined whether or not the 

microphone arm 151 has been pulled out. If it has not been 

pulled out, processing.proceeds to step 302. In step 302, 

it is determined whether or not the hands-free accessory 200 

has been connected to the portable telephone· 100. If it has 

not been connected, processing proceeds to step 303. Step 

303 is the waiting mode wherein key inputs. are ignored, as 

shown in steps 304, 305. 
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When in step 302 it is determined that the hands-free 

accessory 200 is connected to the portable telephone 100, 

processing proceeds to step 3 07. In step 3 07, the 

microphone 201 and the speaker 202 are selected. In steps 

308, 309 the portable telephone 100 goes into the normal 

mode and calling and receiving are carried out. 

When on the other hand in step 301 it is determined 

that the microphone arm 151 has been pulled out, processing 

proceeds immediately to step 306 and the microphone 101 and 

the speaker 102 built into the portable telephone 100 itself 

are used . The portable telephone 100 then goes into the 

. normal mode in steps 308, 309 in the same way as described 

above. 

When this is.finished processing proceeds to step 310 

and it is determined whether or not the power switch is OFF. 

When it is OFF, all processing is halted and when. it is ON 

processing is repeated fro~ the beginning. 

As described above, this portable telephone 100 can be 

us~d on its own or connected to the hands-free accessory 

200, and even when the portable telephone 100 is connected 

to the hands-free accessory 200. it is possible· to change 

between the normal mode and the hands-free mode just by 

opening and closing the microphone arm 151. Furthermore, 

because this opening and closing of the microphone arm 151 

is the same operation as when the portable telephone 100· is 
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being used on its own, changing over between the normal mode 

and the hands-free mode can be carried out extremely 

naturally even when the portable· telephone 100 is connected 

to the hands-free accessory 200. 

Also, it is not necessary to provide the hands-free 

accessory 200 with a switch for changing between modes as it 

is in the case [1] mentioned above in connection with the 

background of the invention, and therefore there is the cost 

merit that there is no need to increase the number of 

connecting lines or the number of contacts of the connectors 

113 I 213 • 

Furthermore, because it is not necessary to increase 

the number o·f operating keys 112 of the portable telephone 

100 as it ts in the case [2] mentioned above, there is no 

need to impair the operatability of the portable ·telephone 

100 by changing the key layout or the·E,iizes of the keys. 

Therefore, no problems are .suffered by users who do not use 

a hands-free accessory 200. Also, because it is no"t 

necessary to push function keys or the like in two or more 

steps as it is in the case · (3] mentioned above, the 

operatability of the portable telephone. 100 is improved. 

In the preferred embodiment described above, a voltage 

VAcc from the hands-free accessory 200 is used to indicate 

whether or not the portable telephone 100 is connected.to 

the hands-free accessory 200; however, alternatively a 
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switch 199 mechanically switched ON ·and OFF when the 

connector plug 213 is plugged into and removed from the 

connector jack 113 may be provided, and whether or not the 

portable telephone 100 is connected to the hands-free 

accessory 200 may be detected from the output of this switch 

199. This is shown F~g. 4. 

According t·o the invention, even when the portable 

telephone 100 is connected to the hands-free accessory 200 

it is possible to change between the normal mode and the 

hands-free mode just by opening and closing the microphone 

arm 151. Furthermore, bec~use.this opening and closing of 

the microphone arm 151 is the same op~ration as when the 

portable telephone 100 is being used on its own, changing 

over between the normal mode ·and the hands-free mode can be 

carried out extremely naturally even when the portable 

telephone 100 is connected to the hands-free accessory 200. 

Also, it is not necessary to provide the hands-free 

accessory 200 with a switch for changing between modes as it 

is in the case [1] mentioned above in connection with the 

background of the invention, and therefore there is the cos~ 

benefit that there is no need to increase the number of 

connecting lines or the number·of contacts of the connectors 

113, 213. 

Furthermore, because it is not necessary to increase 

the number of operating keys 112 of the portable telephone 
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100 as it is iQ the case [2] mentioned above, there is no 

need to impair the operatability of the portable telephone 

100 by changing the key layout or the sizes of the keys. 

Therefore, no problems are suffered by users who do not use 

a hands-free accessory 200. Also, because it is not 

necessary to push function keys or the like in two or more 

steps as it is in the case [3] mentioned above, the 

operatability of the portable telephone 100 is improved. 



19 r I ~Ill~ 1111~ II~/ I/ml II /Im 
s * 

Wbat is" claimed is: 

1. A communication apP,aratus comprising: 

a first microphone activated· in a first mode; 

a. first speaker activated in a f~rst mode; 

a second microphone ~ceivated in a second mode; 

a second speaker activated in a second mode; and 

mode determining means determining whether the 

apparatus is in said first mode or said second mode. 

2. A communication apparatus compris~ng: 

a first microphone act~vated in a first mode; 

a first speaker act~vated in a first mode; 

an arm whose position is changeabie from a first 

positi~ to.a second position having said first mic~ophone; 

position detection mean~ for detecting a position of 

said arm; 

a second microphone activated in a second mode; 

a 1!5~cond s~~r activated in a second mode; 

switch means for changing said first microphone and 

speaker to said second microphone anQ. speaker according to 

·said first mode and said second mode; and 

control means for determining whether a status of the 

apparatus is said first mode or said second mode. 

3. A communication apparatus as claimed in claim . ·2 

wherein: 

said arm position is changeable by rotating around a 

:t····· 
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predetermined axis. 

4. A communication apparatus as claimed in claim 2 further 

comprising: 

a magnet located at a predetermined position of said 

arm, wherein said position detection means is a magnetic 

.field detection means located at a corresponding position to 

sai_d magnet in said first position. 

5. A communication apparatus as claimed in claim 2 further 

comprising: 

a telephone apparatus including said first microphone, 

said first speaker, said arm, a~d said position detection 

means; 

an accessory apparatus connected to ·said telephone 

apparatus, including said second microphon.e and said second 

speaker; and 

accessory connecting detection means for detecting 

whether said accessory apparatus is connected to said 

telephone apparatus. 

6. A communication apparatus as claimed in claim 5 

wherein: 

said accessory connecting detection means detects a 

pre~etermined vol:tage which is supplied from said accessory 

apparatus to said telephone apparatus. 

7. A communication apparatus as claimed in claim 5 

wherein: 
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said accessory connecting detection means detects 

mechanically a connecting status of a co~nector from said 

accessory apparatus to said telephone apparatus. 

8. A telephone apparatu~ comprising: 

a microphon~ activated in a first mode; 

a speaker activated in a first mo.de; 

an a.rm whose position is changeable ·from a first 

position to·a second position having said microPh.one; 

position detection means for detecting a position of 

said ar.m; 

switch means for switching a status of use or non-use 

of said microphone and speaker according to said first mode; 

and 

cont:i;ol means for determining whether a status of an 

·j!lppara,tus is ~aid· first mode· or not. . . .. 

9. A telephone apparatus as claimed in claim 8 wherein: . 
~aid arm positio~ is changeable by rotating around a 

predete:anined axis. 

10. A telephone apparatus as claimed in claim 8 wherein: 

a magnet is located at a predetermined position of said 

arm; and 

said position detection means is magnetic field 

detection means located at a corresponding position to said 

magnet in said first position. 

11. A telephone apparatus as claimed in claim 8 further 
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comprising: 

accessory connecting detection means for detecting 

whether an accessory ~pparatus is connected to said 

telephone apparatus, wherein said control means determines 

whether a status of said telephone apparatus is said first 

mode:: or not _by using an output signal of said accessory 

connecting detection means. 

12. An accessory apparatus comprising: 

a microphone activated in a predetermined mode; 

a speaker activated in a predetermined mode~ 

connector means for conneceing to a telephone apparatus 

for transmitting and receiving audio signais and supplying 

power~-

13. A method of co~C!ation comprising steps of: 

·a mode determining ·step which determines whether it 

uses a first set of ·a microphone and a speaker or a second 

set of a microphone and a speaker; 

a-selecting step.selecting said first or second set of 

a micrQphone and a speaker according to said determined 

mode; and 

a communicating step communicating predetermined 

manner. 

14. A method of communication as claimed in claim 13. 

wherein.: 

said mode deterroining step detects a status of a 
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microphone arm. 

15. A method of communication as claimed in claim 14 

further comprising steps of: 

after said step detecting a status of a. microphone arm, 

detecting .a coruiection status of an accessory apparatus to a 

telephone app&J;'atus. 

16. A method of communication as claimed in claim 15 

.further ccmprising steps o~: 

after said step ~etecting the connection status of an 

accessory apparatus, if it is not connected, the apparatus 

operating in a waiting.mode .. 


