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157 ) - ABSTRACT

" A switch and an actuator therefore are arranged, re-

spectively, on the portable radio unit and the carrying
holder therefore in a manner such that, when the radio
unit is inserted in the carrying holder, the switch is
actuated to disconnect the microphone-speaker built in
the radio unit or left intact, depending upon whether the
radio unit is inserted with its grilled face directed back-
ward or forward. With such arrangement, any un-
wanted increase in power consumption of the speaker
circuit of the receiver or noise intrusion to the micro-
phone circuit of the transmitter can be avoided even

"when an external microphone-speaker is connected to

the radio unit. The built-in microphone-speaker can be
used even in cases where the radio is carried on a person

- as at his waist.

10 Claims, 7 Drawing Figures

Harman Ex. 1009
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PORTABLE RADIO SET WITH A CARRYING §
HOLDER

BACKGROUND OF THE INVENTION

1. Field of the Invention

‘This invention relates generally to portable radio sets
and, more particularly to those of the type having a
built-in microphone-speaker and capable of being car-
ried on a person as at his waist with the aid of a carrying
holder with a separate microphone-speaker connected
to the radio unit exteriorly thereof.

2. Description of the Prior Art

Generally, a portable radio set of the type concerned
can serve with its internal or built-in microphone-
speaker as a radio transmitter-receiver unit without
involving any trouble, even if no external microphone-
speaker is employed thereon. It-can also serve the func-
tion of radio transmission and reception with a small-
sized, external microphone-speaker connected by cable
means to the radio unit besides the internal microphone-
speaker. Use of such an external microphone-speaker is
particularly desirable in cases where the radio set is
used for an extended period of time or when the user’s
hands are full in some operation, since the radio set can
be carried on the person as at his waist with the aid of
a carrying device and the external microphone-speaker
be secured, for example, to the lapel of his coat.

On the other hand, it is critically important with
portable radio sets of the type concerned to minimize
the power consumption without impairing the perfor-
mance of the radio set. Heretofore, however, in cases
where the radio is used with an external microphone-
speaker connected thereto, the latter is connected in
parallel or in series with the internal microphone-
speaker. As the result, the total power consumption is
increased in the case of parallel connection and the
output sound level of each microphone-speaker is re-
duced in the case of series connection. Further, when
one of the microphone-speakers is used as a micro-
phone, noise from the other unused ones adversely
affects the sound to be transmitted because both micro-
phone-speakers are electrically connected to the trans-
mitter,

SUMMARY OF THE INVENTION

Under these circumstances, the present invention has
for its object the provision of a portable radio set of the
type described which is designed so that. its internal
microphone-speaker can be efficiently connected and
disconnected, as desired, in order to minimize the
power consumption without impairing the performance
of the radio unit.

Another object of the present invention is to provide
a portable radio set of the character described which is
highly waterproof.

According to the present invention, there is provided
a combination of a portable radio unit and a carrying
holder for the portable radio unit: the portable radio
unit comprising first speaker means; speaker circuit
means for supplying the first speaker means with an
audible sound signal; and first switch means for con-
necting and disconnecting the first speaker means to and
from the speaker circuit means by insertion into the
carrying holder and removal therefrom of the portable
radio unit. '

. The above and other objects, features and advantages
“of the present invention will become apparent from the
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2

following description when taken in conjunction with
the accompanying drawings, which illustrate preferred
embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 is an external oblique view of a preferred form
of portable radio set embodying the present invention,
which is comprised of a radio unit, an external micro-
phone-speaker and a carrying holder;

FIGS. 2A, 2B and 2C are front elevational views,
partly in cross section, of the portable radio set, explan-
atory of the manner in which the radio unit is inserted
into the carrying holder;

FIG. 2A showing the radio unit inserted halfway into
the holder with its grilled face directed backward to
face the holder plate; ’

FIG. 2B showing the radio unit fully inserted in the
holder; and

FIG. 2C showing the radio unit fully inserted with its
grilled face directed forward;

FIGS. 3A and 3B are views similar to FIGS. 2A,2B
and 2C, of another form of portable radio set embody-
ing the present invention, showing the radio unit in-
serted in the carrying holder with the grilled face di-
rected backward and forward, respectively; and

FIG. 4 is a schematic circuit diagram of the portable
radio set, explanatory of the operating principle thereof.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring first to FIG. 1, which illustrates a preferred
embodiment of the present invention, reference numeral
1 generally indicates the portable radio unit which in-
cludes an internal microphone-speaker 2 mounted inside
of the grilled front face 3 of the radio unit and a nonlock
type pushbutton switch 4 operative to connect and
disconnect the internal microphone-speaker 2. For the
controlling of the pushbutton switch 4 a projection 6 is
provided on the bottom inside of the carrying holder 5.
Reference numeral 9 indicates a handset including an
external microphoneé-speaker 11 to be used when the
internal microphone-speaker 2 is held off or discon-
nected and connectible to the radio unit 1 by means of
a coupling plug 14.

The radio unit 1 is formed on the opposite lateral
sides of its casing with grooves 7 for sliding engagement
with opposite flanges 8 formed on the carrying holder 5.
This enables the radio unit 1 to be inserted into the
carrying holder 5 and securely held therein under the
resilience of the flanges 8 and 8'. Reference numeral 13
indicates an antenna; and 10 and 12 indicate press-to-
talk switches provided, respectively, on the handset 9
and the body of radio unit 1 for press-to-talk communi-
cation.

When the radio unit 1 partly slid in the carrying
holder 5, as shown in FIG. 2A, is further slid to be
completely inserted therein, the pushbutton or plunger
41 of the pushbutton switch 4 is pushed up by the pro-
Jection 6, provided on the bottom inside of the carrying
holder 5, so as to be opened to disconnect the internal
microphone-speaker 2. In this instance, it is to be noted
that the radio unit 1 is inserted in the holder 5 with its
front speaker grille side 3 (FIG. 1) directed backward to
face the back plate of the holder 5 so as to be covered
thereby and that the projection 6 and pushbutton switch
4 are arranged in respective positions on the carrying
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holder 5 and the radio unit 1 for engagement with each
other only when the radio unit is so inserted. In this
positional relationship, it will be readily noted that,
when the radio unit 1 is inserted into the carrying
holder 5 with the speaker grille side 3 directed forward
or to the front side of the carrying holder 5, as shown in
FIG. 2C, the pushbutton switch 4 is left clear of the
projection 6, and the internal microphone-speaker 2
remains electrically connected. Such arrangement is
particularly advantageous in that it enables communica-
tion through the internal microphone-speaker 2 of the
radio unit with no external microphone-speaker con-
nected thereto even in cases where the radio unit 1 is
carried on a person as at his waist with the aid of the
carrying holder 5.

The above-described form of switch 4 is advanta-
geous in that, unlike any active-element switch, it does
not need any control current, but involves some prob-
lems particularly with respect to the mounting space
required and the waterproofness of the radio unit. Such
problems are overcome in another embodiment of the
present invention, which will be described below.

FIGS. 3A and 3B illustrate one form of such im-
proved embodiment of the present invention. In the
embodiment, a reed switch 15 is employed as a switch
means for connecting and disconnecting the internal
microphone-speaker and a magnet 16 is mounted on the
bottom inside of the carrying holder 5 to serve the
purpose of controlling the reed switch 15. When the
radio unit 1 is inserted into the carrying holder 5 with
the microphone-speaker grille 3 directed backward to
face the back plate of the holder 5, as shown in FIG.
3A, the reed switch 15 on the radio unit comes to be
operated by the magnet 16 to disconnect the internal
microphone-speaker. On the other hand, if the radio
unit is inserted with its grille side directed oppositely,
the reed switch 15 does not operate, leaving the internal
microphone-speaker connected. Such switch operation
or nonoperation is attainable by an appropriate combi-
nation of the operating polarity of reed switch 15 and
the polarity of magnet 16.

As is well known in the art, reed switches generally
include a pair of normally spaced opposite reeds of
ferromagnetic material which are held enclosed in a
glass tube and the free ends of which are attracted to
each other into contact when the switch is subjected to
a magnetic field directed axially thereof. In the embodi-
ment illustrated, the reed switch 15 is arranged in the
radio unit 1 and is controllable by the magnet 16
mounted on the carrying holder 5. As will be readily
recognized, the switch construction shown in FIGS. 3A
and 3B is highly waterproof, involves no extra current
consumption and is much reduced in space requirement.

Description will next be made of the electrical opera-
tion of the portable radio set of the present invention
with reference to FIG. 4. First, the operation of the
radio set when used for press-to-talk communication
with the handset 9 disconnected from the radio unit 1.

For reception, the press-to-talk switch 12 mounted on
the radio unit is left open, as shown, and the terminal
18¢ in the switch circuit 18 is held connected to the
terminal 186 so that the receiver section 21 is supplied
with the power of battery 22. At the same time, the
antenna switch circuit 19 is held in the state having the
terminals 196 and 19c¢ connected to each other, as
shown, to direct the signal input received at antenna 13
to the receiver section 21. The reed switch 15 is electri-
cally closed to connect the microphone-speaker 2 to the
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receiver section 21 and transmitter section 20 by taking
the magnet 16 apart from the radio unit or inserting the
radio unit into the carrying holder as shown in FIG. 3B.
The switch circuits 18 and 19 are schematically illus-
trated for showing their function described above,
which may be composed of a transistor and a diode,
respectively. The receiver section 21 is a receiver unit
generally used in a phase-modulation (PM), frequency-
modulation (FM) or other modulation system and end-
ing with a demodulated audio output circuit. In the
circuit state illustrated, when the radio signal is received
at the antenna 13, it is demodulated at the receiver sec-
tion 21 and is outputted through the internal micro-
phone-speaker 2 as an audible sound.

For transmission, the press-to-talk switch 12 is
pressed to bring its terminal 12¢ into contact with termi-
nal 12a so that, in the switch circuit 18, its terminals 182
and 18c¢ are connected to each other and, in the switch
circuit 19, its terminals 19¢ and 19¢ are connected to
each other. Accordingly, as long as the reed switch 15
is held closed, the audible sound signal inputted by way
of the internal microphone-speaker 2 is modulated at
the transmitter section 20 and then radiated outwardly
from the antenna 13. The transmitter section 20 may
take the form of a transmitter unit quite the same as that
commonly used in a PM or FM system and ending with
a power amplifier.

Further, when the handset 9 is connected to the radio
unit 1 by coupling plug 14, the external microphone-
speaker 11 is connected to the same junction as the
internal mircophone-speaker 2, that is, to the junction
between the voice-signal output end of receiver section
21 and the voice-signal input end of transmitter section
20. At the same time, the external press-to-talk switch
10 on the handset 9 is connected, like the press-to-talk
switch 12 on the radio unit 1, to the control terminal for
controlling the switch circuits 18 and 19. In this state,
when the reed switch 15 is brought closely enough to
the magnet 16 to be opened, as in the case of FIG. 3A,
the internal microphone-speaker 2 is disconnected or
made OFF. In this manner, the external microphone-
speaker 11 and the press-to-talk switch 10 on the hand-
set are substituted, respectively, for the internal micro-
phone-speaker 2 and the press-to-talk switch 12 on the
radio unit 1, enabling the radio set to operate, for press-
to-talk communication, in quite the same fashion as
when the reed switch 15 is held closed without use of
the handset 9.

To summarize, the portable radio set of the present
invention is so constructed and arranged that the micro-
phone-speaker built in the radio unit can be connected
or disconnected as it is inserted into the carrying holder
with the microphone-speaker grille side of the radio
unit directed backward or forward of the carrying
holder, as desired. The switch for connecting and dis-
connecting the internal microphone-speaker may take
the form of a pushbutton switch or a reed switch and
the radio unit is also usable with an external micro-
phone-speaker connected thereto. It will be recognized,
therefore, that, according to the present invention, a
portable radio set has been realized which is highly
efficient in use and materially reduced in power con-
sumption. Further, according to the present invention,
it will be appreciated that a portable radio set is obtain-
able which is highly waterproof with a reed switch and
a magnet employed for connection and disconnection of
the microphone-speaker built in the radio unit.
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Though a few preferred embodiments have been
shown and described herein, it is to be understood that
various changes and modifications may be made therein
without departing from the spirit or scope of the inven-
tion as defined in the appended claims.

What is claimed is:

1. A combination of a portable radio unit and a carry-
ing holder for said portable radio unit, said portable
radio unit having a grilled front face, first speaker
means mounted so that audible sound from said first
speaker means is radiated through said grilled front
face, speaker circuit means for supplying said first
speaker means with an audible sound signal, and first
switch means for connecting and disconnecting said
first speaker means to and from said speaker circuit

—_—

means, said carrying holder having a switch member

mounted thereon for activating said first switch means,
wherein said first switch means and said switch member
are respectively arranged, on said portable radio unit
and said carrying holder in positions which are such
that said first switch means is operated only when said
portable radio unit is inserted into said carrying holder
with said grilled front face oriented to be covered by
said carrying holder, said first switch means being un-
operated when said portable radio unit is inserted into
said carrying holder with said grilled front face directed
to be visible from outside.

2. A combination of a portable radio unit and a carry-
ing holder for said portable radio unit, said portable
radio unit having a grilled front face, first microphone
means mounted therein to receive audible sound
through said grilled front face, microphone circuit
means for receiving from said microphone means a
signal responsive to an audible sound, and first switch
means for connecting and disconnecting said first mi-
crophone means to and from said microphone circuit
means, said carrying holder having a switch member
mounted thereon for activating said first switch means,
wherein said first switch means and said switch member
are respectively arranged, on said portable radio unit
and said carrying holder in positions such that said first
switch means is operated only when said portable radio
unit is inserted into said carrying holder with said
grilled front face directed to be covered by said carry-
ing holder, said first switch means being unoperated
when said portable radio unit is inserted into said carry-

20

25

30

35

40

45

50

55

60

65

0"

6
ing holder with said grilled front face directed so as to
be visible from outside.

3. A combination of claim 1, wherein said portable

radio unit further comprises first microphone means
combined with said first speaker means; microphone
circuit means for receiving an audible sound signal from
said first microphone means; and second switch means
for selectively actuating said speaker and microphone
circuit means.
4. A combination of claim 2, wherein said portable
radio unit further comprises first speaker means com-
bined with said first microphone means; speaker circuit
means for supplying said first speaker means with an
audible sound signal; and second switch means for se-
lectively actuating said microphone and speaker circuit
means.

5. A combination of claim 1, wherein said portable
radio unit further comprises hand set means including
second speaker means connected to said speaker circuit
means.

6. A combination of claim 2, wherein said portable
radio unit further comprises hand set means including
second microphone means connected to said micro-
phone circuit means.

7. A combination of claim 3, wherein said portable
radio unit further comprises a third switch means and
hand set means including second speaker and micro-
phone means alternatively connected to said speaker
and microphone circuit means by said third switch
means, said third switch means being coupled to said
second switch means. '

8. A combination of claim 4, wherein said portable
radio. unit further comprises a third switch means and
hand set means including second speaker and micro-
phone means alternatively connected to said speaker
and microphone circuit means by said third switch
means, said third switch means being coupled to said
second switch means.

9. A combination of any one of the claims 1-8,
wherein said first switch means includes a reed switch
and said switch member includes a magnet.

10. A combination of any one of the claims 1-8,
wherein said first means includes a pushbutton type
switch and said switch member includes a switch-but-

ton to be engaged with said pushbutton type switch.
* * %k % *
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