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Disclosed Is a portable gas alarm device easy to be fabricated as a small-sized one handy to carry and high in convenience for
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a person's wear.
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ABSTRACT OF THE DISCLOSURE

Disclosed is a portable gas alarm device easy to
be fabricated as a small-sized one handy to carry and
high in convenience for use. The portable gas alarm
device comprises a gas alarm device body having a
casing flat in whole and a fitting member provided on
the casing to fit it to the human body. The gas alarm
device body has a control circuit board extending to
the direction of the flat plane of the casing, a
display mechanism is arranged in a central area on
the front surface side of the control circuit board,

a gas sensor and an alarm buzzer are arranged on the
right and left sides of the display mechanism, and a
battery.fitting chamber is provided on the back
surface side of the circuit board. A vibration
generator for alarm may be provided in the gas alarm
device body. The fitting member may be one suitable
for use in fitting the gas alarm device body to a

person’s wrist or a person’s wear.
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TITLE OF THE INVENTION:

PORTABLE GAS ALARM DEVICE

BACKGROUND OF THE INVENTION
5 Field of the Invention:
The present invention relates to a portable gas
alarm device.
Description of the Background Art:
There are generally frequent occasions when 1t
10 may be possible in, for example, underground job
sites or gateways, or other places where persons
enter, or working regiocons that air in an
environmental atmosphere is 1in a dangerous state, or
will become a dangerous state, such as occasions when
15 a harmful gas or gases such as carbon monoxide gas
and hydrogen sulfide gas may possibly be contained in
alr in such an environment, or when the oxygen gas
concentration in air may possibly be lowered.
When the air in the environmental atmosphere has
20 become a dangerous state to persons due to high
concentration of the harmful gases contained or low
oxXygen gas concentration, 1t 1s necessary to detect
the situation.
From such a demand, there have heretofore been
25 proposed various types of portable gas alarm devices.
Since the conventional portable gas alarm devices are

generally large 1n size, however, they are fabricated
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as, for example, shouldering type and involve
problems that they are considerably unhandy to carry
and are being a great obstacle to practice the

intended work or the like.

SUMMARY OF THE INVENTION

The present invention has been completed on the
basis of the foregoing circumstances and has as its
object the provision of a portable gas alarm device
which 1is easy to be fabricated as a small-sized one

handy to carry and high in convenience for use.

According to the present invention, there is
thus provided a portable gas alarm device comprising
a gas alarm device body having a casing flat in whole
and a fitting member provided on the casing to fit it
to a human body of a person, wherein the gas alarm
device body has a control circuit board provided so
as to extend to the direction of the flat plane of
the casing inside the casing, a display mechanism is
arranged 1in a central area on the front surface side
of the control circuit board, a gas sensor and an
alarm buzzer are arranged on the right and left sides
of thé display mechanism, and a battery fitting

chamber is provided on the back surface side of the

circulit board.

In the above-described construction, a gas
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sensor holding part for holding the gas sensor and an
alarm buzzer holding part for holding the alarm
buzzer may preferably be formed on surface portions
of the casing of the gas alarm device body in a state
projected upper than the surface of the central area
in which the display mechanism 1s arranged.

A light emitting part for alarm and at least one
operating button may preferably be provided on the
upper and lower sides of the display mechanism on the
front surface side of the control circuit board in
the gas alarm device body. A vibration generator for
alarm may preferably be provided 1n the gas alarm
device body.

The concentration of a gas detected, time and a
life of a battery fitted in the battery fitting
chamber may be displayed in the display mechanism of
the gas alarm device body.

The gas sensor may be held detachably in the gas
sensor holding part in the casing of the gas alarm
device body so as to be interchangeably.

The fitting member may preferably be one
suitable for use in fitting the gas alarm device body
to a person’s wrist or in fitting the gas alarm
device body to a person’s wear.

In the above construction, one selected from

among an oxygen gas sensor, hydrogen sulfide gas

sensor and a carbon monoxide gas sensor may
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preferably be used as the gas sensor.

According to the above-described construction,
the gas sensor and alarm buzzer are arranged
respectively 1n areas on both right and left sides of
the central area, 1n which the display mechanism is
arranged, on the front surface side of the control
clrcult board arranged in the casing, and the battery
fitting chamber is provided on the back surface side
of the control circuit board, whereby the parts
relatively great in area or volume among the
essential component parts for the gas alarm device
are rationally arranged, so that the gas alarm device
body can be constructed into a small-sized and thin-
walled one as a whole, and moreover the fitting
member 1s provided in the gas alarm device body, so
that a portable gas alarm device having actually high

convenience is provided.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and
advantages of the present invention will become
apparent from the following description and the
appended claims, taken in conjunction with the
accompanying drawlings, in which:

FIG. 1 1s a front elevation of a portable gas
alarm device according to the present invention

viewed from the front surface side thereof; and
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Fig. 2 is a sectional view 1llustrating the

portable gas alarm device in Fig. 1.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The embodiments of the present invention will
hereinafter be described 1in detail.

Fig. 1 is a front elevation of a portable gas
alarm device according to the present invention
viewed from the front surface side thereof, and
Fig. 2 1is a sectional view i1llustrating the portable
gas alarm device.

This portable gas alarm device is essentially
constructed by a gas alarm device body M and a
fitting member B provided on the gas alarm device
body M to fit it to a human body. In an embodiment
l1llustrated in Figqg. 1, the fitting member B 1s
composed of a wristwatch type fitting member,
specifically, the same belt as that for a wristwatch.

As 1llustrated in Fig. 2, the gas alarm device
body M 1s equipped with a casing flat in whole, which
1s composed of a back—-side casing member 10 and a
front-side casing member 12 joined and fixed to the
back—-side casing member 10 by a plurality of screws
(not 1llustrated) through a ring-like packing 11. A
control circuit board 16 in the form of a flat plate
1s provided in the casing in a state held by the

back-side casing member 10 and the front-side casing
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member 12 fixed to each other and in a state
extending to the direction of the flat plane of the
casing.

On the surface of the control circuit board 16,
a central processing unit 20 is mounted at a central
part thereof, and various necessary function elements
are mounted. A light guide plate 22 is provided so as
to cover an upper portion of a space i1ncluding the
central processing unit 20, and a panel-like display
mechanism 24 composed of a liquid crystal display
panel 1s arranged on the light guide plate 22. A
protective window plate 26 1s arranged above this
panel—-like display mechanism 24, and a back light
composed of light emitting diodes (not illustrated),
which emit light to the panel-like display mechanism
24 through the light guide plate 22, is provided.

The above-described light guide plate 22, panel-
like display mechanism 24 and window plate 26 are all

held and fixed by a holding part of the front-side

casing member 12.

As 1llustrated in Fig. 1, on the front surface
side of the control circuit board 16, a gas sensor 30
1s arranged in the right area of the central area, in
which the panel-like display mechanism 24 is arranged,
and moreover an alarm buzzer 32 is arranged in the

left area of the central area. These members are held

by thelr corresponding holding parts formed in the
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front-side casing member 12.

More specifically, a cylindrical sensor casing
part 12A opening at its upper end in Fig. 2 is formed
in the right area of the front-side casing membér 12,
and the columnar gas sensor 30 contained in this
casing part 1s held in a state fixed through a sensor
packing 34 by a sensor cap 12B detachably fitted on
the sensor casing part 12A, whereby the gas sensor 30
1s detachably fixed and may be interchanged without
separating the front-side casing member 12 from the
back-side casing member 10 in the casing. Reference
numeral 36 1ndicates a gas—-permeable waterproof sheet
composed of, for example, polytetrafluoroethylene.

As the gas sensor 30 in the present invention,
any gas sensor element may be used according to the
kind of the objective gas to be detected. As examples
thereof, may be mentioned a galvani type gas sensor
element for detecting oxygen gas, a controlled
potential electrolysis type gas sensor element for
detecting carbon monoxide gas, and a controlled
potential electrolysis type gas sensor element for
detecting hydrogen sulfide gas.

On the other hand, a cylindrical buzzer holding
part 12C having an inner circumferential flange F at
1ts upper end in Fig. 2 is formed in the left area of

the front-side casing member 12, and the alarm buzzer

32 1s arranged 1in a state contained in the buzzer
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holding part 12C so as to be located on the surface
of the control circuit board 16 in the state fixed to
the casing, and thereby held between the control
circuit board 16 and the inner circumferential flange
F. Reference numeral 38 designates a ring-like
packing.

In the front-side casing member 12, the gas
sensor holding part composed of the sensor casing
part 12A and the sensor cap 12B and the buzzer
holding part 12C are in the state projected upward
from the level of the window plate 26 of the panel-
like display mechanism 24 in Fig. 2.

On the front surface side of the control circuit
board 16, a light emitting part 40 for alarm composed
of a light source consisting of light emitting diodes
(not 1llustrated) provided at left and right
positions in an upper area of the panel-like display
mechanism 24 in Fig. 1 and a glass plate for light
emltting part held by the front-side casing member 12
sO as to cover light source is arranged, and
operating buttons are provided in a lower area of the
panel-like display mechanism 24. In the embodiment
illustrated in Fig. 1, a first operating button 42A
combining a main switch with a mode changing switch,
on which “POWER” and “MODE” are displayed on 2 lines,
and a second operating button 42B for controlling a

function to change an alarm generating standard
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according to the kind of the gas sensor 30, i.e., the
kind of the objective gas to be detected by the gas
sensor 30, on which “AIR” 1s displayed, are arranged
on left and right sides, respectively.

In an area between the light emitting part 40
for alarm and the panel-like display mechanism 24, a
vibration generator (not i1llustrated) for alarm
composed of a vibrating motor is provided on the
surface of the control circuit board 1l6. Reference
character 12D designates a part holding the wvibration
generator for alarm formed in the front-side casing
mempber 12, and a display "“0,” indicating the kind of
the objective gas to be detected is made at top
surface thereof by, for example, sticking a label.

On the back surface side of the control circuit
board 16 on the other hand, a battery fitting chamber
1s defined by the control circuit board 16 itself and
the back—-side casing member 10, and the so-called
button type battery 50 i1is fitted therein. A cover
plate 10A 1s detachably attached by fitting screws 52
to the back-side casing member 10 at an opening part
of the battery fitting chamber, whereby the battery
50 can be i1nterchanged.

Reference numerals 54 and 55 designate a plus
side contact plate and a minus side contact plate,
respectively, whereby a current from the battery is

supplied through the control circuit board 16 as
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operating current for each operating part. Reference
numeral 58 indicates a board for limiting resistor.

The control circuit board 16 1s provided with an
electronic circuit having a function of controlling
the operation in each operating part of the gas alarm
device body M, and the operations of the panel-like
display mechanism 24, gas sensor 30, alarm buzzer 32,
light emitting part 40 for alarm, vibration generator
for alarm and other operation mechanlisms are
conducted and controlled by this control circuit
board 16.

The operation of the portable gas alarm device
of the above-described construction will be described.

When the first operating button 42A 1s operated
under the state that the battery 50 has been fitted
in the battery fitting chamber, to make the gas alarm
device member M operate so that the gas sensor 30 and
the panel-like display mechanism 24 become an
operated state.

In this state, air in an environmental
atmosphere diffuses to reach the gas sensor 30, so
that the concentration of the intended gas is
detected, and the result thereof is displayed on the
panel—-like display mechanism 24.'

In the panel-like display mechanism 24 according
to the embodiment illustrated in Fig. 1, the residual

quantity of electricity in the battery 50 is
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displayed as an 1mage on the upper line, the
concentration (concentration of oxygen gas (0,) in
this embodiment) of the gas detected is displayed as
a numerical value on the medium line, and the present
time is displayed on the lower line according to a
signal from a timer circuit in the central processing
unit 20. However, 1t may not be necessary to make
these displays at the same time, and it is also
possible to construct the panel-like display
mechanism 24 in such a manner that these items are
successilvely displayed automatically or by a manual
operation, 1n the present invention. It is further
possible to construct the panel-like display
mechanism 24 in such a manner that other information
i1s displayed additionally.

The concentration of the gas detected by the gas
sensor 30 1s sent to the central processing unit 20
as a current signal or voltage signal to be processed,
whereby an alarm actuating signal is outputted when
the concentration of the objective gas to be detected
exceeds the preset reference value, and an alarm
annunciating mechanism 1s driven thereby to raise an
alarm.

For example, when the objective gas to be
detected 1s oxygen gas, the reference value is
determined to be 18% by way of example, and an alarm

actuating signal 1is outputted when the concentration
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becomes a value lower than this reference value. The
reference value 1s determined to be 10 ppm by way of
example when the objective gas to be detected is
hydrogen sulfide gas, while the reference value is
determined to be 50 ppm by way of example when the
objective gas to be detected is carbon monoxide gas.
An alarm actuating signal is outputted when the
concentration exceeds each reference value.

In the 1llustrated embodiment, the alarm buzzer
32, light emitting part 40 for alarm and vibration
generator for alarm are provided as alarm
annunclating mechanisms, and an alarm is raised by
buzzer sound, light emission and vibration,
respectively.

When plural kinds of alarm annunciating
mechanisms are provided as described above, it is not
necessary to drive all the alarm annunciating
mechanlisms at the same time, and it is preferable to
conduct a cyclic alarm operation that the respective
alarm annunciating mechanisms are successively driven
only for a predetermined period of time respectively.
According to such drive control, the consumption of
the battery 50 can be inhibited compared with the
case where the alarm annunciating mechanisms are
drive at the same time.

The gas alarm device body M is fitted on, for

example, a person’s wrist by the fitting member B and
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carried together with 1ts body of the person.

Accordingly, when the environmental atmosphere of the
person becomes é dangerous state due to high
éoncentration of the dangerous gas contained or low
oxvgen gas concentration, that effect 1s annunciated
by the display of the panel-like display mechanism 24,
and light emission of the panel-like display
mechan}sm 24, buzzing of the alarm buzzer 32 and
operation of the vibration generator for alarm.
Accordingly, the person can ilmmedilately make
information, take proper protective means, or take
some counter measure such as evacuation from such a
site.

According to the portable gas alarm device of
the present invention, the battery fitting chamber 1is
provided on the back surface side of the control
circult board 16 in the gas alarm device body M, the
button type battery 50 i1is fitted therein, and
moreover on the front surface side of the control
circuit board 24, the panel-like display mechanism 24
is provided at the central area, and the gas sensor
30 and the alarm buzzer 32, which are both in a
columnar form, are arranged on both right and left
sides thereof, whereby the parts great in occupied

volume among the parts making up the gas alarm device
are rationally arranged taking their volumetric sizes

into consideration, so that the parts can be
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contained in the casing flat in whole to minliaturize
the device as a whole because useless spaces are
scarcely present. In particular, the use of columnar
those as the gas sensor 30 and the alarm buzzer 32
permits making both right and left sides of the
casing round, so that this device is safe for the
user thereof.

With respect to the dimensions of the respective
parts 1n the gas alarm device body M according to the
illustrated embodiment, a maximum length 1n a
horizontal direction in the elevation of Fig. 1 1s
about 65 mm, a maximum length 1n a vertical direction
is about 43 mm, a thickness of the portion, in which
the panel—like‘display mechanism 24 is located, 1is
about 18 mm, a thickness o0of the gas sensor holding
part 1s about 24 mm, and a thickness of the portion
of the alarm buzzer holding part 12C is about 22 mm.

Accordingly, when the fitting member B composed
of, for example, a fitting member for wristwatch 1is
provided, the gas alarm device body M can be carried
by fitting it on a person’s wrist, so that great
convenlience 1s achleved as a portable gas alarm
device.

When the gas alarm device body M is fitted on a
person’s wrist, 1t 1s preferable that the device be
fitted in a state that the gas sensor 30 is located

at the position near the tip of the hand. In this
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case, the gas sensor 30 1s 1n a state almost exposed
from the edge of a sleeve of a wear of the person, so
that a situation that air in an environmental
atmosphere surely reaches the gas sensor 30 1s
ensured.

In the above-described embodiment, the gas
sensor holding part and the buzzer holding part 12C
are in the state projected upward from the level of
the panel-like display mechanism 24 in the casing, so
that the panel-like display mechanism 24 1s prevented
from being damaged by 1ts contact with an external
object.

Although the portable gas alarm device according
to the present invention has been described centering
an embodiment thereof, various changes and
modifications may be added thereto.

For example, on the front surface side of the
control circuit board 16 in the gas alarm device body,
it 1s only necessary to arrange the gas sensor and
the alarm buzzer on both right and left sides of the
display mechanism, and other parts or members may be
freely positioned. On the back surface side of the
control circuit board 16, the construction i1s free so
far as the battery fitting chamber is provided.

The fitting member 1is not limited to the fitting
member for wristwatch, and may be 1n any other form

or may have other functions. The fitting member may
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be one capable of being fitted to a person’s wear,
not direct to a person’s body. Examples thereof
include a clip and a pin. The fitting member may be
formed i1ntegrally with the casing according to the
form thereof.

The fitting member may be formed in an easily
interchangeable shape.

According to the above—described construction,
the parts relatively great 1n area or volume among
the essential component parts for the gas alarm
device such as the gas sensor and alarm buzzer as
well as the battery fitting chamber are rationally
arranged, so that the gas alarm device body can be
constructed 1nto a small-sized and thin-walled one as
a whole, and moreover the fitting member is provided
in the gas alarm device body, so that a portable gas

alarm device having actually high convenience is

provided.
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WHAT 15 CLAIMED 15:

1. A portable gas alarm device comprising a gas
alarm device body having a casing flat in whole and a
fitting member provided on the casing to fit the gas
alarm device body to a human body of a person,
wherein the gas alarm device body has a control
cilrcult board provided so as to extend to the
direction of the flat plane of the casing inside the
casing, a display mechanism is arranged in a central
area on the front Surface side of the control circuit
board, a gas sensor and an alarm buzzer are arranged
on the right and left sides of the display mechanism,
and a battery fitting chamber is provided on the back

surface side of the circuit board.

2. The portable gas alarm device according to
Claim 1, wherein a gas sensor holding part for
holding the gas sensor and an alarm buzzer holding
part for holding the alarm buzzer are formed on
surface portions of the casing of the gas alarm
device body 1n a state projected upper than the

surface of the central area in which the display

mechanism is arranged.

3. The portable gas alarm device according to

Claim 1 or 2, wherein a light emitting part for alarm
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and at least one operating button are provided on the
upper and lower sides of the display mechanism on the
front surface side of the control circuit board in

the gas alarm device body.

4., The portable gas alarm device according to
any one of Claims 1 to 3, whereln a vibration
generator for alarm 1s provided in the gas alarm

device body.

5. The portable gas alarm device according to
any one of Claims 1 to 4, wherein the concentration

of a gas detected, time and a life of a battery

fitted 1n the battery fitting chamber are displayed

in the display mechanism of the gas alarm device body.

6. The portable gas alarm device according to
any one of Claims 1 to 5, wherein the gas sensor is
held detachably in the gas sensor holding part in the
casing of the gas alarm device body so as to be

interchangeable.

/. The portable gas alarm device according to
any one of Claims 1 to 6, wherein the fitting member

1s one sultable for use in fitting the gas alarm

device body to a person’s wrist.
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8. The portable gas alarm device according to
any one of Claims 1 to 6, wherein the fitting member
is one suitable for use in fitting the gas alarm

devlice body to a person’s wear.

9. The portable gas alarm device according to
any one of Claims 1 to 8, wherein the gas sensor 1is
selected from among an oxygen gas sensor, hydrogen

sulfide gas sensor and a carbon monoxide gas sensor.
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