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Vehicle mounted adaptor for a portable radio 
transceiver 
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The prese:!t invention relates to a vehicle mounted 
adaptor to which a portable racio· tra~sceiver, such as a 
~and-held mobile telephone or the like, is attached when 
used within a passenger compartment of a vehicle, and 

10 more specifically to such an adaptor which features an 

arrangement for recharging a backup battery provided in 
the transceiver. 

, -_::J 

!n order to realize wide= usage of a portable radio 
t=ansceiver, it i·s a current tende!'lcy to design the 

transceiver in a manner ~o be ettac~a.bl~ to a vehicle 
mounted adaptor ~hen used in a passenger compartment o: a 
vehLcle. Tnus, a·portable transceiver subscriber is ~ble 
to utilize his or her transceiver using power obtained 

20 from e car battery instead of a b~~tery which has bsen 

inst~lled in tha transcei~ar. This is very ~dv~ntageous 

from the batte=-f power saving point of vie~ in thet the 
battery in the transceiv~r is of relatively limited power 
capac~ty. Further, tha ba~tery provided in the 

25 transceiver can ba =echaroed while the transceiver is 
attached to the adapter. 

Before tu~ning to tha present i~vention it is deeraed 
cdvantageous to discuss, with reference to fig. l, a 

known adaptor of the nature men~ioned above. 
30 :ig. 1 ia a block diagram schemetically showing a 

vehic~lar adap~or lO and a portable radio transce!ver 11. 
Th~s transceive= ll is cperatively a~tached to the 

adapter lO when used withi~ a passenger co~pertmen~ o! a 

vah~c:e. As shown, the adaptor 10 inc~udes a power 
35 sw!tch 12, a ~oltege regulator 14, a battery charger 16, 
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and ·a hands free (viz., apeakerphone) circuit 18. A.car 
battery 20 has a minus terminal grounded end a plus 
terminal coupled to a conunon terminal l2a of the power 
switch 12 via a terminal 22a. The hands free circuit 18 

5 is coupled to a loudspeaker 24 and a microphone 26 by way 
of termir.als 2ea·, 28b, respectively. A terminal 22b of 
the adaptor lO is grou."lde.d. 

The power switch 12 is switched over from OFF 
position to O~ position when a control signal Cl is 

10 applied thereto from the transceiver 11. The control 
signal Cl will be mentioned later. The voltage regulator 
14 serves to lower a car battery voltage (12 volts for 
example} to a potential suitable for use in the 
transceiver 11. The voltage appear!ng at the output cf 

15 the reguletor 14 is meintained constant as ~s well known 
in the art. Each of the battery charger 16 and the hands 
fre~ :ircuit 18, is configured in a manner well known to 
those skilled !n the art and thus further descriptions 

20 
thersof will be omitted for the sake _of brevity. 

The vehicular a~aotor 10 is further crovided with - .. 
interface terminals 30a, 32a, 34a, 36a, 38a and ~Oa which 
ar~ respective!y coupled to counte:parts 30b, 32b, 34b, 
35b, 38b and 40b of the po=table radio transceiver ll. 

The transceiver 11 is further comprised o~ a powe:: 
25 circuit 50, a main ba~tery 52, a backup battery 54, a 

diode 55, e ca.~tral processing unit (CPU) SS, a power 
switch circuit 60, a transmitter/racaiver (TX/RX} section· 
62, and an anten.~a 64, all of which are coupled as 
illustrated. 

30 ~he d!ode 56 is for preventing a direct current in 
"the direction from the backup battery 54 to the main 
battery 52. The power switch circuit 60 includes a 
rna~ually opara~ed power switch 60a by whieh the 
opera~ions of the transceiver 11 is initieted or 

35 terminated. 
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.· 
The ·ground or earth potential lines within the 

blocks 10, 11 ere omitted merely for the sake of 
simplifying the drawing. 

A portable mode of the transceiver 14 (viz., the 
5 transceiver l~ is used outside of a vehicle), will be 

lC 

15 

desc=ibed in brief. When the power switch 60a is turned 
on, 

and 
the 

tha 

the 

!t ganerates the above mentioned control signal Cl 
another co~trol signal C2. The CPU 58 responds to 
control signal C2 and applies a control signal C3 to 
power circuit 50 which, in response thereto, supplies 
CPU 58 and the transmitter/receiver 62 with DC 

(direct current) power from the main battery 52. Thus, 
the portable transcei~er 11 enters into an operation 
mode. 

dn the other hand, whe·n the t:cwer ewi tch 60a remains 
cpen in tr.e portable mode, the main battery 52 continues 
to supply the CPU 38 and the powar switch circuit 60 with 
DC power. Further, the main battery 52 serves to cha~ge 
the tackup battery 54. The power switch circuit 50 is 

20 ready to generate the control signals Cl, C2. In the 
evan~ that the main bat~ery 52 is rendered inoperative 
due to ove~-discharging, the backup ba~tery 54 initiates 
the DC power eupp!y to the power switch circuit 60 and 
the CPU 58 in place of the main battery. 52. This 

25 ope:ation is not clear from Fig. l, but, the instant 
invention is not directly concern~d therewith and hence 
the detailed arrangements thereof are omitted for the 
sake of brevity. 

On the contrary, in the event that the portable 
30 radio transceiver ll i.s used within a vehicle compartment 

of a vehicle (viz., in-car mode), the transceiver 11- is 
coupled to the adaptor 10 as schematically illustrated in 
Fig. l. The pcwar switch 12 is switched ove: from OFF 
~ositicn to ON position in response to the control signal 

35 Cl which is ge~erated upon the power switch 60a being 
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turned on. Thus, the powar circuit 50 receives DC power 
from the voltage regulator 14 a~d energizes the CPU 58 
and the transmitter/receiver section 62. The transceiver 
11 is usually designed such that the main battery 52 is 

3 ~revented from supplying the power circuit 50 with DC 
powe= while the power circuit 50 is coupled to the 
vcl tage :regula-cor 14. However, ·the present invention is 
not lim-ited to such a transceiver design. 

It is assumed that the main and backup batteries 52,· 
I 

10 S4 are both rendered inoperative due to over-discharging 
at tha time when transceiver 11 is attached to the 
adaptor 10. In such-a case, the power switch circuit 60 
f aila to issue the control signal Cl when the power 
switch 60a is turned on. This means that the ~ower 

15 switch 12 is nc longer switched over to the ON position 
even if the power switch 60a is turned en. As a result, 
the above mentioned prior art has er.countered the problem 
in that the main battery 52,is undesirably required to be 
recharged using another suitable bat~ery charger {not 

2C shown) in place c: the vehicle ~ounted adaptor 10. 

It is an object of the prasent invention to provide 
a vehicle mounted adaptor which includes a battery 
charger which is able to constantly recharge a backup 

25 memory in a portable radio transceiver when the 
transceiver is coupled to the adaptor. 

I-n general terms, the prese.~t invention provides e. 
vehicle mounted adaptor is arranged to be coupled to a 
portable transceiver when the portable transceiver is . 

30 usad within the passenger compartment of the vehicle. 
The portable transceiver !ncludes a main battery, a 
backup battery and a power switch circuit. The power 
switch circuit 1s supplied with power from either one of 
the main and backup batteries and generates a control 

35 signal when turr.ed on for operating the portable~~.:.____~~~~~~~-
/ 

i1111ii1"r 
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transceiver. The adaptor includes a power switch which 
is coupled to a car battery mounted on the vehicle. The 

power switch of the adaptor is switched ovar from OFF 
position to ON position when the control signal is 

s generated 3nd switched over from the ON position to the 
OFF ~osit!on when the control signal is terminated. The 

acap~or fur~her ir.cludes a back~p battery charger which 
is coupled to the power swi~ch. The backup battery 
charger serves to charge the backup battery when the 

10 first means is in the OFF position. Therefore, the 

backup battery charger is able to charge the backup 

memory even if the portable transceiver fails to generate 
the control signal due to a poor condition of both the 

main and backup batteries. 
15 One asp.ec~ of the p::-esent invsntion takes the form 

. . 
o: an adap~or w~ich is mounted on a vehicle such as to be 
coupled to e ~ortable transceiver when the portable 
transceiver is used within the vehicle, the portable 

transceiver including a main battery, a backup battery 
20 and switch means, the switch means being energized by the 

me!n and backup batteries and generating a control signal 
when turnad on for ope=ating the portable trcr.sceiver. 
The adaptor co~prises: first maans which is coupled to a 
car battery which is mounted on the vehicle, the first 

25 means being switched over from QFF position to ON 

position for charging the main and backup batteries when 
the con.trol signal is gensrat~d and being switched over 

from the ON position to the OFF. position when the control 
signal is terminated; and second means coupled to the 

30 fi=st means, the second means charging the backup batte::r:y 
when the first means is in the OFF position, whereby the 

second means is able.to charge the backup memory even if 
' 

the portable transceiver f ~ils to generate the control 
signal due to a cond~tion where both the main and backup 

35 batteries have ~ischarged to an extent to be unable to 
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induce the switch means to generate the control signal. 

Another espect cf the present invention takes the 

form of an eda~tor which is mounted on a vehicle such as 

~o be coupled to a portable transceiver when the portable 

5 transceiver is used within the vehicle, the portable 
~ransceiver ir.clud!ng a main battery, a backup battery 

a~d switch meens, the switch means being energized by the 

cair. and cackup batteries and generating a control signal 

when turned on for operating the portable tr~nsceiver. 

10 The edaptor comprises: first meens which is coupled to a 

car battery ~hich is mounted on the vehicle, the first 
means being· switched over from OFF position to ON 

position when the control signal is generated and being 

switched over from the ON pcsi~ion to the OFF position 

15 when the control signal is ·terminated; second mea~s 

coupled to the first means, the second means supplying 

the portable transceiver with a constant vo!tage ~hen ~he 

!irst means is switched to the ON position; third means 

coupled to the first means, the third means charging the 

20 main and backup batteries when the first means is 
switched to tha O~ position; and fourth means coupled to 

the first means, the fourth means charging the bac~up 

battery when the first means is in the OFF position 
whereby the tourth means is able to charge the backup 

25 me.~ory even if the portable transceiver !ails to generate 

the control signal due to a condition where both the main 
and backup batteries have discharged to an extent to be 
unable to induce the sw~tch means to generate the control 
signal. 

30 

The f eat~res and advantages of the present invention 

will become mo~e clearly appreciated from the ~allowing 

desc=iptic~· take~ in conjunction with the accompanying 

drawir.gs in which like elements are denoted by like 
35 re:erance r.ume=~ls and in which: 
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Fig; l is a block diagram schematically showing a 
known vehicle mounted adaptor to which a known portable 
radio transceiver is coupled, this figure h~ving been 
referred to in the opening paragraphs of the ~nstant 

5 cisclosure; end 

10 

Fig. 2 is a block.d!ag=am schematically showing a 

vehicle mounted adaptor according to the present 

invention together which is coupled to a known 

trensce.!ver. 

One pref erred embodiment of the present invention 

will be discussed with reference to Fig. 2. 

The a~rangement o: Fig. 2 differs from that of Fig. 

15 1 in that the former arrangement further includes a 
batte:y charge~ 70, a diode 72, interface terminals 33a. 

33b. The :amainin; portions cf tha arrangement of-Fig. ·2 
have been referred to in the opening paragraphs ~nd hence 

will not be di~cussed except fo= the portions relevant to 

20 the present invention. The diode 72 is to prevent DC 
I 

ccrrent ~lowing from the transceiver ll to the battery· 
charger 70. 

~s shown in Fig. 2, the battery charger 70 is 
coupled to the OFF te.::m.ina1 of the power switch 12. 

25 Thus, the battery charoer 70 is able ~o charge, via the 

diode 72 and the terminals 33a, 33b, the backup battery 

54 even if the power switch 12 ie in the OFF position. 

As mentioned above, when each of the main and backup 

batteries has discharged to an extent that it is unable 

30 tc energize the power switch circuit 60, the control 

si~nal Cl is not generEted even if a subscriber ~urns on 

the s~itch 60a. How9ver, according to the present 

invention, if such an undesirable condition happens, the 

35 
backup.bet~ery 54 is effectively charged and thus, the 

power switch circuit 60 is able to generate the control 
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signal C°l when the power switch 60a is turned on. Once 
the power switch 12 is switched over to the ON position, 
the portable tra.~sceiver ll can normally operate using DC 
power obtained from the car battery 20 while the main and 

5 b~ckcp ba~teries 52, 54 a=e recharged in exactly the same 
ma~..ne= as mentioned with the prior art arrangement. 

Tha ~C current fo~ charging the backup battery 54 is 
set to the order of few micro amperes (for example). 
Therefore, thera exists no possibility which damages the 

10 car battery even if the power switch 12 remains in the 
OFF position without starting the engine of the vehicle 
on which the adaptor lO ia mounted. 

In the above d!seussion, the antenna 64 dedicated to 
the portable transceiver ll is used in the case where the 

15 t=~nsceiver l! is used when coupled to the adepter 10. 
However, a vehic1e mo~nted·anten.~a (not shown) can be 
available with the arrangement shown in the instant 
disclosure being slightly modified. 

Furtr.er, the present invention resides in the 
20 prov~sion o! t~e battery charger 70 arranged between the 

OFF position a=· the power switch 12 and the backup 
battery 54 end ~hus, the instant invention is not limited 
to the errange~ant of the transceiver 11 shown in Figs. l 
and 2; 

25 
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l. An adaptor which is mounted on a vehicle such as 

to be coupled to a portable transceiver when said 

pcrtable transceiver is used within said vehicle, said 

portable transceiver including a main battery, a backup 

batte~~ ~nd switch means, said switch means being 

energized by said main and backup batteries and 

generating a control signal when turned on for operating 

said portable transceiver, said adaptor comprising: 

first means which is coupled to a car battery which 

is mounted on said vehicle, said first means being 

switched over from OFF posit~on to ON position for 

charging said main and backup batteries. when said control 

signal is generated and being switched over from said ON 

position to seid OFF position when said control signal is 

terminated: and 

second means coupled to said firat means, said 

second means charging said backup batte~y when said first 

~aans is in said OFF position, whe:e~y said second means 

!s able to charge said backup me.mory even if said 

portable transceiver f ai!a to generate said control 

signal due to a condition where both said main and backup 

ba-t:te:rias have discharged to an extent to be unable to 

induce said switch means ~o genar~te said control signal. 

2. A..~ adaptor as claimed in claim l, further 

comprising: 

third means coupled to said first means, sa!d third 

mea~s supplying said portable transceiver with a constant 

voltage whan said first mear.s is switched to said ON 

:;;:>osition; and 

fourth means coupled to said fir9t ~eans, said 

f~urth means charging said main and backup batte=ies whe~ 
said first mea.~s is switched to said ON position. 

' 1111111111111 11111 1111111 1111 
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3.·An adaptor as claimed in -~laim l or 2, further 

comprising a diode which is provided between said fourth 

~eans and seid backup battery, said diode preventing a 

current flow from said b~ckup battery to said fourth 
means. 

4. An adaptor which is mounted on a vehicle such as 

to be coupled to a portable t_ransceiver when said 

portable transceiver is used within said vehicle, said 

portable transceiver !~c~uding a main battery, a backup 

battery end switch means, said switch means being 

energ~zed by said main and backup batteries and 

generating a control signal when turned on for operating 

eaid portable transceiver, said adaptor comprising: 

first means which is coupled to a car battery which 

is mounted on said vehicle, said first means being 

switched over from OFF position to ON position when said 

control signal is generated and being switched over from. 

said ON posi~ion to said OFF position when said control 

si~nal is terminated; 

second mea..~s coupled to said first mea..~s, said 

saccnd Means supplying said portable t=ansceiver with a 

const~t voltage when said first mea.~s is switchad to 

said ON position; 
third means coupled to aaid first means, said thira 

means charging said main and backup batteries when said 

first means is switched to said ON position; and 

fou~th means coupled to said first means, said 

fourth means charging said backup battery when said first 

means is in said OFF position whereby said fourth means 

is able to cha=ge said backup memory even if said 

portable ~ransce!ver fails to generate sai~ control 

signal ·due· to a condition where both s~id main and backup 

batte~ies have discharged to an exte~t to be unable to 

induce said switch means to generate said control signal. 

I 1111111111111 11111.1111111 1111 
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!5 •· An adaptor as claimed in claim 4, further 
comprising a diode which is provided between said fourth 
means enc said backup battery, said diode preventing a 
current flow from said backup battery to said fourth 
means. 
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