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EP 0 631 341 A1

An electric device having a circuit wiring in a band.

@ A watch-type electric device having circuit
wiring like an antenna in a band, which com-
prises a containing portion (1a) in a band, a
piling portion (1b) extending to the circumfer-
ence where a case (3) overlaps with a case back
(4), and a connecting portion (1c) disposed
inwardly from the piling portion, which are
formed on a wiring substrate (1) having plas-
ticity. Thus the connection of the antenna in the
band is achieved with no mechanical connec-
tions and hence the band can rotate on the
case.
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FIG. 1

CIRCUIT SUBSTRATE 8

Jouve, 18, rue Saint-Denis, 75001 PARIS
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The present invention relates to a watch-type
electric device having circuit wiring, like an antenna,
in a band.

As shown in Fig. 4, a band antenna convention-
ally has a construction such that a connecting termi-
nal 14 is inserted into synthetic rubber so as to ex-
pose one end thereof toward a case 11 in a band body
12.

In order to connect electrically the connecting ter-
minal 14 with a circuit substrate on which an electron-
ic circuit is provided, one end of the connecting termi-
nal 14 projects from the band body 12 and is connect-
ed electrically and mechanically with a connector 15
by calking. The connector 15 is inserted into a through
hole 11a formed at the side of the case 11. The edge
of the connector 15 is connected electrically with an
elastically deformed contact spring 17 which is con-
ductive with the electronic circuit provided in the in-
side of the case. Furthermore, in order to enable the
case to be waterproof, a connector gasket 16 is pro-
vided so as to fit into the through hole 11a. The con-
struction, as shown in Fig. 5, has been known such
that the band body 12 is fixed to the case 11 with a
band fixing screw 19 in order that any external force
doesn’t affect the calking portion between the con-
nector 15 and the connecting terminal 14. The above
conventional construction is disclosed for example in
Japanese laid-open patent JP-A-4-25224 (1992).

However, a conventional watch-type electric de-
vice having circuit wiring like an antennain a band has
the following problem.

As shown in Fig. 5, the band body 12 is fastened
to the case 11 with a screw. This disables the band
body 12 from rotating on the case 11. Therefore, when
the band body 12 is put on the arm, there appears an
opening between the arm and the band. That means
the fit between the two is inferior.

When wiring is provided to both sides of the band,
the connecting parts should be disposed at both sides
thereof on the constitution of the electronic circuit
even if both sides share the same wiring.

An aim of the present invention is to improve the
fit of a band and to reduce the number of parts, there-
by improving the waterproof characteristics of the
watch.

According to the present invention, there is provided
an electronic device having circuit wiring in a board
comprising:

awiring substrate having a portion in the band;

a case having a piling portion of the wiring sub-
strate and a connecting portion sandwiched by two
gaskets; and

whereby said portion of the wiring sub-

strate is coupled to the piling portion by the connect-
ing portion which is disposed inward from the piling
portion.

In order to solve the above problem, the present
invention is constituted of a containing portion in a
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band for containing circuit wiring, a piling portion ex-
tending to the circumference where a case overlaps
with a case back, and a connected portion disposed
inward than the piling portion, which are formed on a
wiring substrate having plasticity. A circuit substrate
is provided in a case, on which an electric circuit is
provided. The circuit wiring plate is stored in the case
and has a connecting means for connecting a circuit
substrate with the connecting portion of the wiring
substrate electrically. It further includes a case gas-
ket between the case and the piling portion of the wir-
ing substrate, and a case back gasket between the
case back and the piling portion of the wiring sub-
state.

In the foregoing device having circuit wiring in a
band, the wiring substrate is sufficient to lead wiring
in the band into the inside of the case. Therefore it
doesn’t need to provide any connecting means to the
outside of the case. Thus a connecting portion
doesn’t need to be fastened mechanically, which en-
ables the band to be fastened so as to be rotatable on
the case, as is of an ordinary watch, and not by fas-
tening a band body to the case with a screw.

Additionally, the piling of the wiring substrate
connects wiring portions in the band on both sides,
and wiring is provided in the piling portion of the wiring
substrate. Thus, providing a connecting means for
connecting the circuit substrate in the case to either
side of the band is enough to enable the connection
of the wiring on both sides of the band. Since the case
gasket and the case back gasket are mounted be-
tween the case and the piling portion of the wiring
substrate and between the case back and the piling
portion of the wiring substrate respectively, the case
can be kept waterproof, as is conventional.

Embodiments of the present invention will now
be described with reference to the accompanying
drawings, of which:

Fig. 1 is a cross section showing the inventive

watch-type electric device;

Fig. 2 is an exploded view showing the inventive

watch-type electric device;

Fig. 3 is a cross section showing another embodi-

ment of the inventive watch-type electric device;

Fig. 4 is a cross section showing a conventional

watch-type electric device; and

Fig. 5 is another cross section showing a conven-

tional watch-type electric device.

Hereinafter, embodiments of the present inven-
tion will be explained referring to the drawings. In Figs
1, and 2 a wiring substrate 1 is inserted into or formed
with a wiring substrate containing portion 2a formed
in a band body 2, so that it works as a band antenna.
The wiring substrate has pattern wiring for forming an
antenna therein and is constituted such that contain-
ing portions 1a are formed on both sides. A through
hole 2b is formed at the side of the band body 2. A
band fixing pin is passed through a band fixing pin
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guide hole 3a and the through hole 2b of a case 3,
which bears the band body 2 so as to be rotatable on
the case 3.

As shown in Fig. 2, a case back 4 is fastened to
the case 3 with a set screw 5. A case back gasket 6
and a case gasket 7 are each elastically deformed.
The case gasket 7 provides waterproof security for a
piling portion Ib of the wiring substrate 1 and the case
3. The case back gasket 6 provides waterproof secur-
ity for the piling portion 1b of the wiring substrate 1
and the case back 4.

A connecting portion 1c¢ of the wiring substrate 1
is disposed so as to overlap with a contacting portion
8a of a circuit substrate 8 on which an electronic cir-
cuit is provided, and is fixed to the case with a set
screw 9 to provide an electrical connection.

Fig. 3 is an embodiment of the present invention
used for a band switch. The containing portion la in
the band of the wiring substrate 1 is bent and then is
inserted into the band. A spacer 10 is disposed in the
wiring substrate 1 for making a space. A pattern of a
switch input terminal and a pattern of a power source
voltage terminal are formed in the wiring substrate 1
s0 as to overlap with each other. When pressed from
the surface of the band, the patterns short-circuit in
order to switch on. On the other hand, when they are
not pressed together the patterns separate to switch
off.

As explained above, according to the present in-
vention, the following effects are obtained;

(1) It is not necessary to fix the band to the case

with a screw, which enables the band to rotate on

the case. Thus, the fit of the band to an arm is im-

proved.

(2) When the connecting parts are provided on

one side, the wiring can be connected with both

sides of the band.

The aforegoing description has been given by
way of example only and it will be appreciated by a
person skilled in the art that modifications can be
made without departing from the scope of the present
invention.

Claims

1. An electronic device having circuit wiring in a
board comprising:
awiring substrate (1) having a portion (1a)
in the band; and
a case (3,4) having a piling portion (1b) of
the wiring substrate and a connecting portion (1¢)
sandwiched by two gaskets (6,7);
whereby said portion (1a) of the wir-
ing substrate (1) is coupled to the piling portion
(1b) by the connecting portion (1¢) which is dis-
posed inward from the piling portion.
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2. Awatch-type electric device having circuit wiring
in a band comprising:
a wiring substrate (1) having plasti-
city comprising a containing portion (1a) in a
band for containing in the band, a piling portion
(1b) extending to circumference where a case
(3,4) overlaps with a case back (4), and a con-
necting portion (1c¢) disposed inward than the pil-
ing portion;

a case gasket (7) converging whole cir-
cumference between the case and the piling por-
tion of the wiring substrate;

a circuit substrate in a case, on
which an electric circuit is provided;

connecting means (1c) for connect-
ing the circuit substrate with the connecting por-
tion of the wiring substrate electrically; and

a case back gasket (6) covering
whole circumference between the case back and
the piling portion of the wiring substrate.

3. Adevice as claimed in claim 1 or 2, wherein the
wiring to be an antenna is formed in the wiring
substrate.

4. A device as claimed in Claim 1 or 2, wherein the
wiring to be a switch is formed in the wiring sub-
strate.
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FIG. 2
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FIG. 4 PROR ART
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