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@ Airbrushing apparatus.

@ A portable air brushing apparatus wherein ink, paint or
any other liquid is sprayed to perform brushing by use of high
pressure gas biown out of a smail-sized gas bomb (1). This air
brushing apparatus inciudes: a gas flow-out contro! section
(3) having a plug opening mechanism (12) for forming &
through-hole (11) in a seal plate (10) of the small-sized gas
bomb (1) to open a plug and a gas pressure regulating mech-
anism {13} for controlling pressure of high pressure gas blown
out of the gas bomb (1); a gas flow-out path on-off operation
section (5) having a valve mechanism for on-off operating a
gas flow path communicated with a gas fiow-out port of the
gas flow-out control section (3); a nozzie section (6) com-
municated with a gas fiow-out path of the gas flow-out path
on-off operation section (5); and a liquid storing member fac-
ing a liquid storing section to a gas blow-out port of the nozzie
section (6) and detachably supported. The gas pressure re-
gulating mechanism {13} performs the shut-off of the flow of
the high pressure gas from the gas bomb (1) to the nozzle
section (6) and the regulation of gas pressure by pressing 2
push button to displace a valve in the axial direction through
liquid pressure. The gas flow-out path on-off operation sec-
tion (5) has an on-off position holding mechanism including: a
cam (228); a spherical body (229) for imparting a displace-

ment of the cam (228} to the valve mechanism (227); and an
engageable rocking (233) switch for displacing the cam {228).
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TITLE OF THE INVENTION:

AIR BRUSHING APPARATUS

BACKGROUND OF THE INVENTION

Field of the Invention

This invention relates to an air brushing apparatus
for spraying ink, paint or any other ligquid for drawing a
picture by use of high pressure gas to thereby perform

brushing, and more particularly to a portable air brushing

apparatus.
Description of the Prior Art

There have heretofore been used air brushing
apparatuses for spraying ink, paint or the like by use of
compressed air, fleon or propane gas under high pressure,
etc. to thereby draw a picture and so on.

The conventional air brushing apparatus using
compressed air is of such an arrangement that air compressed
by an air compressor is fed into a main body of brushing
apparatus through an air hose and blown out of the forward
end of a nozzle to spray ink or paint in a container.

Furthermore, also in the air brushing apparatuses
using fleon, propane or any other gas under high pressure,
high pressure gas filled in a gas bomb is fed into the main
body of brushing apparatus through an air hose and blown

out of the forward end of the nozzle to spray ink or paint
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in the container.

In each of the above-described conventional air
brushing apparatuses, the air compressor and the gas bomb
are provided separately of the nozzle portion for spraying
compressed air or high pressure gas and the aforesaid
compressed air or the like is delivered into the main
body of air brushing apparatus to be blown out, whereby
the apparatus is large-sized and it is difficult to use the
apparatus in portable condition.

since the air hose extends from the main body of
air brushing apparatus, this air hose interferes with the
operation, so that it is difficult to use the apparatus
in a small space and fine brﬁshing works cannot be performed.

Further, in the air brushing apparatus using the
air compressor, a driving source for this air compressor is
needed, whereby it is difficult not only to use the
apparatus outdoors but also to handle the components.
Moreover, in the air brushing apparatus using the air
compressor, noises from the air compressor is considerably

high, so that the apparatus cannot be used in a very quite

picture gallery and the like.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide

an air brushing apparatus usable in portable condition and
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easily usable even by an infant and the like because of
easy handling.

It is another object of the present invention to
provide an air brushing apparatus wherein fine works and
~use in a small space are made possible, so that high value
of utility can be achieved.

It is a further object of the present invention to
provide air brushing apparatus wherein the workability is
improved and the weight of the apparatus is rendered
light.

It is a still further object of the present
invention to provide an air brushing apparatus which can be
reliably controlled and the workability is improved.

It is a yet further object of the present invention
to provide an air brushing apparatus wherein malfunction can
be avoided.

A characteristic feature of the present invention
resides in that an air brushing apparatus includes:

a gas flow-out control section provided in a tubular
member thereof, to one end of which a bomb holder housing
therein a gas bomb is connected, with a plug opening
mechanism for forming a through-hole in a seal plate of the
gas bomb to open a plug of the gas bomb and a gas pressure
regulating mechanism for controlling pressure of gas

discharged from the gas bomb through the plug opening
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mechanism;

a gas flow-out path on-off operation section having
a gas flow path communicated with a gas flow-out port of
this gas flow-out control section, for on-off operating
this gas flow path;

a nozzle section mounted to be communicated with
a gas flow-out path of this gas flow-out path on-off
operation section; and

a liquid storing member supporting section for
detachably supporting a liquid storing member, said liquid
storing member having a liquid storing section facing a
gas discharge port disposed at the forward end of this
nozzle section.

Accqrding to the present invention, when the
bomb holdeerOusing therein the high pressure gas bomb is
secured to the gas flow-out control section provided thereon
with the plug opening mechanism, the through-hole is formed
in the seal plate of the high pressure gas bomb by the plug
opening mechanism, to thereby open the plug. The high
pressure gas flows out into the gas flow-out control section
through the through-hole formed in this seal plate. The
high pressure gas, which has flowed out into the gas
flow~out control section, is delivered into the gas pressure
regulating mechanism and flows out into the nozzle section,

while being regulated in gas pressure thereof. When the
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gas blow-out path on-off operation section provided in

the intermediate portion of the gas flow path for
communicating the gas pressure regqulating mechanism with
the nozzle portion is on-operated, the high pressure gas

is discharged from the forward end of the nozzle section.
When the high pressure gas is discharged, the liquid storage
wherein ink or paint is stored is opposed to the forward
end of the nozzle, whereby the liquid such as the ink or
paint is sprayed from the liquid storing section.

Another characteristic feature of the present
invention residgs in that the gas pressure regqulating
mechanism interposed between the gas bomb and the nozzle
section is provided with a valve for performing the
shut-off the flow of gas from the gas bomb to the nozzle
section and the regulation of gas pressure by its axial
dispacement, and both the shut-off of the flow of gas to
the nozzle section and the regulation of the gas pressure
by the displacement of the valve are controlled by a push
button, whereby the density of the liquid sprayed from the
liquid storing member having the liquid storing section
facing the forward end portion of the nozzle section is
made variable, so that the workability can be improved, and
an action of constant pressure applied to the downstream
side of the gas pressure requlating mechanism can be

avoided, thus enabling to render the apparatus light in
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weight.

A further characteristic feature of the present
invention resides in that the on~off condition of the gas
flow path controlled by the valve mechanism can be
reliably set and grasped from the outside by an on-off
position holding mechanism for holding an on or off position
of the valve mechanism, so that the operations of starting
and stopping the brushing and the like due to the gas flow
fed to the nozzle through the gas flow path can be reliably
carried out, and, even when the brushing is continuously
performed for a relatively long period of time, the burden
on a worker can be reduced and the workability can be
improved because there is no need of continuously
operating the gas flow-out path on-off operating section for

controlling the valve mechanism.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects and advantages of the present invention
will become apparent from the following detailed description
taken in conjunction with preferred embodiments shown in the
accompanying drawings, in which:

Fig. 1 is a longitudinal sectional view showing an
embodiment of the air brushing apparatus according to the
present invention;

Fig. 2 is a side view thereof;
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Fig. 3 is a front view thereof;

Fig. 4 is a longitudinal sectional view showing the
essential portions of the state of gas flow-in;

Fig. 5 is a longitudinal sectional view showing the
essential portions of the stopped state of gas flow-in;

Fig. 6 is a front view showing the state of rotating
operation of the nozzle section;

Fig. 7 is a sectional view showing another embodiment
of the air brushing apparatus according to the present
invention; |

Fig. 8 is a side view thereof;

Fig. 9 is a sectional view showing a further embodiment
of the air brushing apparatus according to the present
invention;

Figs. 10 and 11 are enlarged sectional views showing
the essential portions thereof; and

Fig. 12 is an enlarged sectional view showing the
essential portions of a still further embodiment of the air

brushing apparatus according to the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

As shown in Figs. 1 and 2, for example, one embodiment
of the air brushing apparatus according to the present
invention is integrally assembled thereonto with: a gas

flow-out path on-off operation section 5 for controlling the
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flow-out of high pressure CO2 gas flowing out of a gas flow-
out control section 3, to one end of which is detachably
secured a bomb holder 2 housing therein a gas bomb 1 filled
up with liquefied CO,; a nozzle section 6 for blowing out

CO., fed from the gas bomb 1; and a liquid storing member

2
supporting section 8 for detachably supporting a liquid
storing section for storing liquid such as ink or paint to
be sprayed by CO, gas through this nozzle section 6.

The gas flow-out control seétion73, to one end of
which the bomb holder 2 is detachably securéd, includes, in
its tubular main body 9 formed of molded synthetic resin:

a plug opening mechanism 12 having a through-hole 11
formed in a seal plate 10 of the gas bomb 1 housed in and
secured to the gas bomb holder 2, for opening a plug of the
gas bomb 1l; and a gas pressure regulating mechanism 13 for
controlling high pressure CO, gas discharged from the

gas bomb 1 through this plug opening mechanism 12.

The plug opening mechanism 12 has a plug opening
member 15 formed at one end thereof with a plug opening
needle 14 to pierce the seal plate 10 sealing a through-hole
formed at the forward end of the gas bomb 1 when the bomb
holder 2 housing therein the gas bomb 1 is secured to the
main body of control section 9. This plug opening member
15 is threadably coupled to one end of the main body of

control section 9, with the plug opening needle 14 formed
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therein with a through-hole 14a tapered toward the forward
end thereof, facing the mounted side of the bomb holder 2.
The plug opening member 15 is formed therein with a valve
seat coupling hole 15a communicated with the through-hole
l4a of the plug opening member 14. 1In this valve seat
coupling hole 15, a filter made of porous Cu alloy is
provided at the inner side of this valve seat coupling hole
15a, an O-ring 19 is interposed between a valve seat 18
slidably coupled thereinto with a gas pressure requlating
pin 17 constituting a gas pressure regulating mechanism 13
and the valve seat coupling hole 15a, and the valve seat
18 is closely fitted into the valve seat coupling hole 15a
to thereby prevent the gas leakage. Furthermore, an O-ring
20 for the seat, made of synthetic resin such as urethane,
for guiding the slide of the gas pressure requlating pin 17
is coupled to an end portion of the valve seat coupling
hole 15a on the outer side thereof. An end portion of the
valve seat 18 is coupled to one side surface of a piston
control plate 22 previously inserted and secured into the
main body of control section 9 during its forming, for
controlling the sliding position of a piston 21.

Further, the forward end face of the gas bomb 1
housed in the bomb holder 2 is abutted against the end
face of the plug opening member 15 on the side where the

plug opening needle 14 is formed and a packing 23 is
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secured therebetween so as to prevent the gas leakage

through the through-hole 11 formed by the plug opening

needle 14. This packing 23 is mounted to be supported

by a packing lock nut 24 threadably coupled into one end

of the main body of control section 9. Designated at "~
23a is an insertion hole for a jig to threadably couple

the plug opening member 15 into the main body of control
section 9.

Furthermore, the gas pressure regulating mechanism
13 includes: a pressure regulating spring 25 for biasing
the piston 21 secured thereto with the gas regulating pin
17 coupled into and sliding in the valve seat 18 against the
piston control plate 22; and a coupling member 27 for a gas
flow-out port, formed integrally with a gas flow-out pipe
26, and supporting this pressure regulating spring 25.

A proximal end portion 17a of the gas pressure
regulating pin 17 is coupled and brazed into a coupling
recess formed on an end face a cup-shaped piston nut 29
threadably coupled into a coupling hole 28 formed on one
end of the piston 21. Furthermore, a plurality of gas flow
holes 30 are formed in the end face of the piston nut 29.
The piston 21 inserts the gas pressure regulating pin 17
into the O-ring 20 for the seat through a through-hole
22a formed in the piston control plate 22 and couples the

same into the valve seat 18, whereby a cylinder portion %a

- 10 -
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formed in the main body of control section 9 is
slidably coupled to the piston 21.

Additionally, a V-shaped packing 31 for the piston,
for preventing the gas leakage is coupled onto the outer
- periphery of one end of the piston 21. Further, the
piston 21 is biased toward the piston control plate 22 by
a coil-shaped pressure regulating spring 25 having a low
biasing force rendered by pressure of gas discharged from
the gas bomb 1. This pressure regulating spring 25 is
urgingly supported by the coupling member 27 threadably
coupled to the other end of the main body of control
section 9. When gas discharged from the gas bomb 1 and
stored in the cylinder portion %9a of the main body of
control section 9 is used to lower the pressure in the
cylinder portion 9a, the piston 21 is urged against the
piston control plate 22 by the pressure regulating spring
25. When the piston 21 is urged, a small diameter portion
17a at the proximal end of the gas pressure regulating pin
17 reaches the O-ring 20 portion for the seat as shown in
Fig. 4, whereby the sealed state between this O-ring 20
and the gas pressure regulating pin 17 is released, so
that gas flows into the cylinder portion 9a. Furthermore,
when gas flows into the cylinder portion 9a to raise gas
pressure, the piston 21 is caused to slide toward the

coupling member 27 against the biasing force of the pressure

- 11 -
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regulating spring 25 due to this gas pressure. When the
piston 21 is caused to slide as described above, a large
diameter portion 17b of the gas pressure regulating pin 17
reaches the O-ring 20 portion for the seat to thereby seal
the gas flow-out as shown in Fig. 5. The above-described
sliding operation of the piston 21 is repeated, whereby the
gas pressure in the cylinder portion 9a is held at a
predetermined value.

Furthermore, the coupling member 27 is threadably
coupled to the other end of the main body of control
section 9, with one end of the gas flow-out pipe 26 being
coupled into a through-hole 33 formed in the piston 21.
Additionally, a packing 34 for sealing is coupled to the
forward end of the gas flow-out pipe 26. A lock nut 35 is
coupled onto the outer periphery of the coupling member 27
so as to prevent a shift in position of the coupling member
27 relative to the main body of control section 9.

A tubular outer casing 36 as being a grip portion
is coupled onto the outer periphery of the main body of
control section 9 provided with the plug opening mechanism
12 and the gas pressure regulating mechanism 13 as described
above.

Furthermore, a holder coupling portion 37, to which
an open end of the bomb holder 2 is threadably coupled, is

formed on one end of the main body of control section 9.

- 12 -
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The bomb holder 2 has a coupling portion 38 having a coupling
- value within which the seal plate 10 is pierced by the plug
opening needle 14 of the gas bomb 1 housed in the bomb

holder 2 when the bomb holder 2 is coupled to the holder

-'~wcoup1ing portion-37. A gas escaping slit 39 is formed on

the periphéral surface at the side of the proximal end of
the bomb holder 2 so as to prevent the bomb-holder 2 from
being excessively filled up with high pressure gas.

The gas flow-out path control section 5 for on-off
controlling the blow-out of gas}_which is digcharged from
the gas bomb 1 and flows into the main body.of control
section 9, through the nozzle sectioﬁ 6 is secured to the
other end of the main body of contral section 9. This gas
flow-out path on-off operation section 5 includes: a
coupling portion 41 coupled to a coﬁpling recess 40 formed
on the coupling member 27; and a main body of operation
section 47 formed therein with a gas £1low path 43
communicated with é gas flow-out port 42 provided at the
other end of the gas flow-out pipe 26 brovided in.the
coupling member 27 when this coupling portion 41 is coupled
into the coupling recess A0 and further a coupling hole 46
communicated with this gas fl&w path 43 and coupled to an
on-off valve mechanism 45.

This main body of operation section 47 threadably

couples the coupling portion 41 into the coupling recess 40

- 13 -
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of tbgngougling member 27, with an O-ring 49 for sealing
being interposed therebetween, whereby the gas flow path

43 is communicated with the gas flow-out port 42, so

that the main body of operation section 47 can be connected
to the main body of control section 9.

In the on-off valve mechanism 45 coupled into the
valve coupling hole 46 of the main body of operation section
47, there is used a needle valve having an operating pin
52 provided with a valve 51 secured into a tubular valve
housing 50 by being biased by a plectrum, for covering‘én
opening formed at the forward end of the valve housing 50.

A push button 53 for urging an operating pin 52 of the-valve
mechanism 45 to on-off operate the valve mechanism 45 is
slidably coupled to the top end portion of the valve coupling
hole 46. This push button 53 is constructed such that a
shaft portion 53a of the push button 53 is coupled thereonto
with a packing 54 for preventing the gas leakage and
inserted into the valve coupling hole 46, and a cap 55
coupled onto the top end portion of the main body of
operation section 47 engages a flange portion 53b of the
push button 53 to thereby lock the push button 53 against
dislodging. Furthermore, a cap 57 coupled thereonto with

an O-ring 56 is coupled onto the bottom end portion of the
valve coupling hole 46 so as to seal the vlave coupling

hole 46.

- 14 -
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Secured to the gas flow-oﬁ; path on-off operation
section 5 is the nozzle section 6. In this nozzle section
6, a nozzle 60 is coupled to the forward end of a nozzle
‘housing 59, which is linearly movably_piovided‘with a nozzle
opening valve regulating valve 58. This nozzle 60 is
closely coupled to the forward end of the nozzle housing 59
through an O-ring 61. The nozzle opening value regulating
valve 58 is mounted into the nozzle housing 59, with a
tapered forward end portion thereof projecting to the
proximal end of the nozzle 60. After a cap 62 coupled to
the top end of the nozzle housing 59 is removed therefrom,
this nozzle opening value regulating valve 58 is rotated
by use of a driver or the like to be linearly moved
relative to the nozzle 60, thereby adjusting the opening
value of the nozile'so.

The nozzle section 6 is rotatably mounted such that
a flange portion 64 provided on one end of a connecting
pipe 63 extended from the nozzle housing 59 is engaged
with an engageable portion 65 formed on one side surface of
the main body of operation section 47.'

The nozzle section 6 and the gas flow-out path on-off
operation section 5 are connected to each other through a
joining pipe 66 made of a flexible material such as vinyl
chloride. This joining pipe 66 is coupled at one end

thereof with a joining hole 67 facing the top end of the

- 15 -
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valve mgchanism 45 coupled into the valve coupling holel46
of the main body of operation sectin 47, extended through a
connecting pipe 63, and coupled at the other end thereof
into a joining hole 68 communicated with the nozzle 60
formed in the nozzle housing 59.

As described above, the nozzle section 6 is rotatably
mounted to the gas flow-out path on-off operation section 5
and the flexible joining pipe 66 joins therebetween, so that
the nozzle section 6 is variable in position within a range
from a position shown in Fig. 3 to a position shown in Fig.
6. As a consequence, the position of the nozzle section
6 can be selected relative to the gas flow-out path on-off
operation section 5. According to the selection of a user,
the gas flow-out path on-off operation section 5 can be |
operated by either index finger or thumb and be used by
anyone of right-handed and left-handed persons.

The liquid storing member supporting section 8
including a pair of curved and flexibly displaceable
support arms 71 and 72 is provided at one side of the
joining pipe 66 of the nozzle section 6. As a liguid storing
member 73 mounted on this liquid storing member supporting
section 8, a so-called felt pen, etc. is used, in which, for
example, aqueous ink is stored in a tubular container and
a liquid storing section 74 consisting of felt, etc. for |

sucking ink by capillarity is provided at the forward end of

- 16 -
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the container. The liquid storing membg§'7? is coupled

between the pair of support arms 71 and 72 and controlled

in position by a ring 75 coupled to the liquid storing
member 73 and the liguid‘(ink)”stp;;pg’ggpt%qnv74 is

” moﬁnted, facing the forward end of the nozzle 60.

The operation of the air brushing apparatus
conétructed as above will now be described. When the
bomb holder 2 housing therein the gas bomb 1 is coupled to
the holder coupling section 37 of the_gas flow-out control
section 3, the through-hole 11 is formed in the seal plate
10 of the gas bomb 1 by the plug opening.néedle 14 of the
plug opening mechanism 12, whéreby the plug of the gas
bomb 1 is opened. When the plug of the gas bomb 1 is
opened, liquefied COZ in the gas bomb 1, while being
evaporated, flows out into the gas pressure regulating
mechanism 13 through the plug opening mechanism 12. Here,
when the push button 53 of the gas flow-out path on-off
operation section 5 is pressed to release the valve
mechanism 45, CO2 gas is blown out of the forward end of the
nozzle 60 of the nozzle section 6 to thereby spray ink
stored in the liquid storing section 74.

Additionally, as the liquid stored in the liquid
storing section 74 for spraying, in addition to ink
described above, any liquid such as paint or cosmetic

liquid can be used if only the liquid can be sprayed.

- 17 -
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Furthermore, in the above embodiment, the bomb
holder 2 is threadably coupled to the main body of control
section 9, however, a mere coupling may be adopted.

Further, as the gas filled in the gas bomb 1, in
addition to CO2 gas, any gas may be used only if a
predetermined pressure can be obtained by it.

According to the present invention, as described
above, as the means for spraying ink, paint or the like,
Co, gas or the like filled in the gas bomb is used and the
gas bomb is integrally mounted to the gas flow-out control
section secured thereto with the nozzle section, so that a
small-sized air brushing apparatus can be provided.

As a consequence, the air brushing apparatus is
usable in portable condition and easily handled, so that one
easily used even by an infant can be provided.

Further, necessity for air supplying hose and the
l1ike as in the conventional air brushing apparatuses is
eliminated, so that fine picture drawing works can be
easily performed and the use in a small space is made
possible, thereby enabling to provide the air brushing
apparatus having a high value of utility.

Fig. 7 is a sectional view showing another embodiment
of the air brushing apparatus according to the present
invention. Fig. 8 is a side view thereof.

In a main body (tubular member) 101, a valve housing

- 18 -
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(gas pressure regulating mechanism) 102 and a filter 103
made of sintered metal are provided, all of which are
fixed by a plug opening member (plug opening mechanism)
104 threadably coupled to the main body 101.

. A plug opening needle 105 having a sharply tapered
forward end portion is projected from an end face of this
plug opening member 104. A through-hole 106 is formed
through the plug opening needle 105 in the axial direction
thereof.

Further, a packing 107 surrounding the plug opening
needle 105 is provided on an end face of the plug opening
member 104 and fixed by a packing gland 108 thréadably
coupled to the main body 101.

A bomb holder 109 is threadably coupled to the outer
periphery of an end portion of the main body 101, a seal
plate 111 of a gas bomb 110 filled up with liquefied co,,
for example, and held in the bomb holder 109 is closely
attached to the packing 107, and plugVOpen;ng of the seal
plate 111 by the plug opening needle 105 can be performed.

On the other hand, in the valve housing 102, an
axially movable valve 112 is provided, one end of which is
projected from an end face of the main body 101 through a
through-hole 113 formed in the end face of the main body
101.

In this case, the valve 112 is formed with a

- 19 -~



0208247 ..

large diametervportion 114, artapered portion 115 and a
small diameter portion 116, which are arranged in the
axial direction thereof. Further, between the valve
housing 102 and the main body 101, a valve seat O-ring 117
whose inner diameter is smaller than the large diameﬁer.b
portion 114 is provided at a position surrounding the valve
body 112.

The inner peripheral portion of the valve seat
O-ring 117 and the outer peripheral portion of the large
diameter portion 114 of the valve 112 are closely attached
to each other due to an axial displacement of the valve
112 constantly biased to the left in Fig. 7 by a valve
spring 118 provided in the valve housing 102,kwhereby the
gas flowing through the through-hole 106 of the plug
opening needle 105, the filter 103, further, a space
formed between the valve housing 102 and the outer peripheral
portion of the valve 112 and flowing out of the through-hole
113 of the main body is shut off, and the valve 112 is
displaced in a direction of pushing the valve 112 into the
valve housing 102 against the biasing force of the valve
spring 118, whereby an orifice is formed between the taperead
portion 115 and the valve seat O-ring 117 and variable in
sectional area as commensurate to the axial displacement of
the valve 112, so that high pressure gas acting from the

gas bomb 110 is reduced to a desirable value and flows out

- 20 -
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of the through-hole 113 of the main body 101.

Furthermore, an O-ring 104a is provided between the
plug opening member 109 and the valve housing 102 so as
to hold air tightness of the connecting portion between the
““valve housing 102 and the plug opening member 104, and an
air escaping hole 10la is provided, which is communicated
‘with a portion of the main body 101, where the valve
housing 102 and the plug opening member 104 are housed, so
that rise of internal pressure in the main body 101, caused

by deteriorated O-ring 104a and valve seat O-ring 117 is

| prevented, for example.

Further, the end portion of the mainvbody 101, in
vwhich the through-hole 113 is formed, is inserted into a
main body of operation section 119, and a diaphragm 120
made of a flexible material such és‘rubber and a diaphragm
gland 121 for fixing the diaphraém 120 are provided
between an end portion of the main body 101 and the main
body of operation section 119. |

In the diaphragm gland 121, a large diameter piston
122 is axially movably provided, which is abutted against
an end portion of the valve 112, said end.portion being
projected to the outside of the main body 101, an axial
displacement of the large diameter piston 122 is imparted
to the valve 112, and a fluid chamber A is defined by the

diaphragm gland 121, the large diamter piston 122 and an

- 21 -
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end face portion of the main body 101, said fluid chamber
A being communicated with the through-hole 113 of the main
body 101.

An O-ring 123 is provided between the outer
peripheral portion of the main body 101 and the main body
of operation section 119, whereby the fluid chamber A is
held air tight. The main body 101 is fixed to the main
body of operation section 119 by a spring pin 124
penetratingly provided in a direction perpendicular to ﬁhe
paper surface. |

Further, the main body of operation sectiénvli9 isA
provided with a cyiinder 125 at a predetermined angle to the
axial direction, one end of the cylinder 125 is communica;ed
with a fluid chamber B formed between the diaphragm 120
and the main body of operation section 119, and the other'"
end thereof is inserted thereinto with a small diameter
piston 127 formed integrally with a push button 126.

The cylinder 125 and the fluid chamber B are filled
up with silicone oil 128 as being incompressible fluid,
whereby an axial displacement of the push button 126 is
imparted to the large diameter piston 122 through siliconé
0il 128 and the diaphragm 120. |

An O-ring 129 is coupled to the outer peripheral |
portion of the small diameter piston 127, whereby the |

cylinder 125 is held air tight.

- 22 -
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Furthermore, between the push button 126 and the main
body of operation section 119, a push button spring 130 is
provided, which biases the push button 126 to project to
the outside of the main body of operation section 119, and
the push button 126 is locked against dislodging from the
main body of operation section 119 by a push button keeper
131.

Further, a fluid path 132 is formed on the side
surface portion of the main body of operation seétion 119,
whereby a nozzle (nozzle section) 133 is cbmmunicated with
the fluid chamber A.

In the proximity of the nozzle 133, a pen (liquid
storing member) 135 is provided at a position where a pen
point (liquid storing section) 134 faces the forward end
portion of the nozzle 133, and detachably fixed by a pen
guide (liquid storing member supporting section) 136, one
end of which is connected to the main body of operation
section 119.

The action of this embodiment will hereunder be
described.

First, the push button 126 is in the released state,
the valve 112 to be displaced by the push button 126 is
projected out of the valve housing 102 by the biasing force
of the valve spring 118, and the outer peripheral portion

of the large diameter portion 114 of the valve 112 and the
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inner peripheral portion of the valve seat O-ring 117
provided in the valve housing 102 are closely attached to-
each other, to thereby shut off the flow of gas in the
valve housing 102.

Subsequently, when the bomb holder 109 is
threadably coupled to the main body 101 and the seal plate
111 of the gas bomb 110 housed in the bomb holder 109 is
pierced by the plug opening needle 105, the seal plate 111
is closely attached to the packing 107 and high pressure
Co, gas stored in the gas bomb 110 flows into the valve
housing 102 through the through-hole 106 of the plug
opening needle 105 and the filter 103.

Then, when the worker or the like presses the push-
button 126 into the main body of operation section 112, a
displacement of the push button 126 is imparted to the
valve 112 through oil 128 sealed in the cylinder 125 and the
£1uid chamber B, the diaphragm 120 and further the large
diameter piston 122. With this operation, the valve 112
is displaced in a direction, in which the valve 112 is
pushed into the valve housing 102, whereby the blocked state'
brought about by the outer periphery of the large diameter
portion of the valve 112 and the valve seat O-ring 117 is
released. Then, the orifice variable in sectional area as
commensurate to a displacement value of the valve 112 is

formed between the inner peripheral portion of the valve
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seat O-ring 117 and the tapered portion 115 of the valve
112, high pressure Co2 gas acting on the interior of the
valve housing 102 from the gas bomb 110 through the orifice
is reduced to a desirable pressure commensurate to the

- sectional area of the orifice, and flows into the fluid
chamber A.

Further, CO2 gas, which has flowed into the fluid
chamber A, is passed through the fluid path 132 and blown
out of the forward end portion of the nozzle 133 toward
the pen point 134, whereby ink, paint or the like stored in
the pen point 134 is sprayed in a density commensurate to
a flow rate of gas blown out of the nozzle 133.

As described above, the flow rate of gas blown out
of the nozzle 133, i.e. the density of ink, paint or the
like can be set to a desired value by regulating the
displacement value of thé push button 126, so that a shade
of color can be adjusted without changing a distance to the
sprayed surface, and the workability in a relatively small
space can be improved.

Further, when the operation of pressing the push
“button 126 is released, the valve 112 is projected in the
direction of the fluia chamber A by the biasing force of
vthe valve spring 118, and the inner peripheral portion of
the valve seat O-ring 117 and the outer peripheral portion

of the large diameter portion 114 of the valve 112 are
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closely attached to each other, whereby the flow of gas in
the valve housing 102 is immediately shut off, so that
pressurizing given to the fluid chamber A formed in the
main body of operation section 119 can be released.

As a result, pressurizing of the fluid chamber A
formed in the main body of operation section 119 is
performed only when necessary, and further, in the main
body 101, high pressure gas from the gas bomb 110 acts only
on the plug opening member 104 and the valve housing 102,
whereby the main body 101 and the main body of operation
section 119 can be formed of synthetic resin lighter in
weight and more inexpensive than metal, so that the apparatus
as a whole can be rendered light in weight and reduced in
costs.

Furthermore, imparting of the displacement from the
push botton 126 to the valve 112 is performed through
incompressible o0il 128 sealed in the cylinder 125, whereby
the displacement of the push button 126 is reliably
imparted to the valve 112 and communication between the
interior of the cylinder 125 and the fluid chamber B makes
it possible to disirably set the position of the push button
126 relative to the valve 112 and the large diameter piston |
for displacing the valve 112, so that the degree of freedom
in design and manufacture of the apparatus can be improved.

Further, the push button 126 is provided with the
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small diameter piston 127 and the displacement of the valve
112 is effected by the large diameter piston 122, acting of
a relatively slight pressing force on the push button 126
makes it possible to render a high displacing force to the
' 1ar§e diameter piston 122 for displacing the valve 112, so
that a smooth displacement motion of the valve 112 by the
push button 126 can be made without being affected by a
registing force and the like caused to the large diameter
piston 122 due to the biasing force of the valve spring
118 and gas pressure acting on the fluid chamber A.

In this embodiment, the following outstanding
functional effects can be obtained.
(1) In the air brushing apparatus, wherein the plug
opening mechanism for opening the plug of the gas bomb to
form the through-hole in the seal plate of the gas bomb and
the gas pressure regulating mechanism for controlling
pressure of gas discharged from the gas bomb through the
plug opening mechanism are incorporated in the tubular
member detachably connected to one end of the bomb holder
housing therein the gas bomb, and further, there are
provided the nozzle section connected to the outlet of the
gas pressure regulating mechanism, the liquid storing
member having the liquid storing section facing the
forward end portion of the nozzle section and the liquid

storing member supporting section for detachably supporting
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the ligquid storing member, the gas pressure regulating
mechanism is provided with the valve for shutting off the
flow of gas from the gas bomb to the nozzle section and
regulating pressure of gas by its axial displacement and
the displacement of the valve is controlled by the push
button, whereby it becomes possible that blow-out and

stop of gas blown out are desirably regulated by the
displacement of the push button, so that the density of
liquid sprayed from the liquid storing section, which is
varied as commensurate to the flow rate of gas, can be
desirably regulated, and for example, the shade of color on
the sprayed surface can be varied without changing the
distance to the sprayed surface, thus improving the
workability.

(2) As a result of the above item (1), acting of gas
pressure on the nozzle section is effected only when
necessary and component parts such as the tubular membexr
can be formed of synthetic resin lighter in weight and more
inexpensive than metal, so that the apparatus as a whole
can be rendered light in weight and reduced in costs.

(3) Imparting of the displacement between the push button
and the valve is effected by way of liquid pressure, whereby
the motion of displacing the valve by the push button is
reliably performed and the positional relationship between

the push button and the valve can be desirably set, so that
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the degree of freedom in design, manufacture and the like
.df the apparatus can be impfoved.

(4) Imparting of the displacement from the push button
~to the valve through liquid pressure is effected by the small
fdiameter piston connected to the push button.and the large

diameter piston connected to the valve, whereby the

operation of slightly pressing the push button makes it
possible to render a relatively high displacing force to the
valve, so that the motion of smoothly displacing the valve
by the push button can be effected.

Fig. 9 is a sectional view shbwing a further
embodiment of the air brushing apparatus according to the
present invention. Figs. 10 and 11 are enlarged sectional
views showing the essential portions thereof.

For example, the gas fldw-out control section 201
formed of a tubular member made of synthetic resin or the
like is threadably coupled at one end thereof to a bomb
holder 202, and assembled at the other end thereof with a
liquid storing member supporting section 206 for detachably
supporting a nozzle section 204 and a liquid storing
member 205 facing the forward end portion!bf the nozzle
section 204 through a gas flow-out path on-off operation
section 203.

In the gas flow-out control section 201, a plug

opening mechanism 208 projectingly provided at an end face
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thereof with a piercing needle 207 is threadably coupled

into an end portion of the gas flow-out control seétion ZOL,N
to which the bomb holder 202 is threadably coupled, and a :
packing 209 sur:ounding the piercing needle 207 is fixed bY;y
a packing gland 210.

For example, a seal plate 21la of a gas bomb 211 _
held by the bomb holder 202 is closely attached to the » |
packing 208, whereby plug opening in the seal plate lea_ié-
effected by the piercing needle 207 and the plug opened -
portion is held air tight.

Formed in one side surface of the bomb holder 202
is a slit 202a, through which is discharged to the outsidé‘;w
the gas leaking into the bomb holder 202 until the seal
plate 21la is closely attached to the packing 209 during
cutting of the seal plate 2lla.

In the inner end portion of the plug opening
mechanism 208, there is provided a gas pressure regulatingi ;
mechanism 216 including: a pin housing 213 mounted betweeg’:
a partition plate 212 engaged with the inner periphery ofr‘”
the gas flow-out control section 201 and the inner end
portion of the plug opening mechanism 208; a gas pressure
regulating pin 214 movable in a direction of an internal |
shaft of this pin housing 213; a pressure regulating piston'
215, to which is engaged one end of the gas pressure regulating

pin 214 through the partition plate 212 and constituting a
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fluid chamber A between the partition plate 212 and itself;
and the like.

The gas pressure regulating pin 214 has a large
diameter portion 214b and arsmal}wdigme§e;_portipp 2l4c, a
taéered portion 214a being interposed therebetween, when
displaced in the direction of the pressure regqulating
piston 215 and the inner peripheral portion of an O-ring 217
held in the pin housing 213. And the large diameter portion
214b are closely attached to each other, a flow path
starting from a through-hole 207a formed in ﬁhe pieréing
needle 207, passing through the pin housing 213 and reaching
the fluid chamber A is blocked. When the gas pressure
regulating pin 24 is displaced in a direction reverse to the
above, an orifice variable in sectional area as commensurate
to é displacement of the gas pressure regulating pin 214 ig
formed between the tapered portion 214a, the small diameter
portion 214C and the O-ring 217, so that pressure of gas
flowing into the fluid chamber A from the interior of the
gas bomb 211 can be regqulated.

A filter 218 made of sintered metal is interposed
between the plug opening mechanism 208 and the pin housing
213, so that dust contained in gas passing through a flow
Path starting from the through-hole 207a, passing through
the pin housing 213 and reaching the fluid chamber A can

he removed.
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A piston nut 219 having a recess 219a is threadably
coupled to an end face of the pressure regulating piston
215 on the side of the fluid chamber A. One end of the gas
pressure regulating pin 214 is engaged with the central
portion of this piston nut 219, and a plurality of communi-
cating holes 219b for communicating the fluid chamber A
and the recess 219a are formed around the engaged portion
of the gas pressure regulating pin 214.

On the rear surface of the pressure regulating piston
215, there is provided a pressure regulating spring 221
abutted at one end thereof against the pressure regulating
piston 215 and abutted at the other end thereof with a
pressure regulating plate 220, for supporting a biasing
force generated in the pressure regulating piston 215 due
to gas pressure acting on the fluid chamber A.

Portions of the outer periphery of the pressure
regulating plate 220 are projected outwardly through a
plurality of slits 202 formed on the wall surface of the
gas flow-out control section 201 and engaged with a pressure
regulating screw 223 threadably coupled to the outer
periphery of the gas flow~out control section 201.

This pressure regulating screw 223 is suitably
rotated from the outside in a desired direction to displace :
the pressure regulating plate 220 in the axial direction

thereof, so that the biasing force acting on the pressure
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_regulating piston 215 from the pressure requlating spring
221 can be regulated.

A boss 224 is threadably coupled to the end portion
of the gas flow-out control section 201, to which the gas
flow-out path on-off operation section 203 is connected.

In the inner end portion of this boss 224, a gas flow-out
pipe 225 is projected which extends through the pressure
regulating plate 220 and the pressure regulating piston 215
'and is inserted into a recess 219%a of the p;ston nut 219
threadably coupled to the pressure regulaﬁihg‘piston 215.
Gas flowing into the recess 21%a through the pluralitf of
communicating holes 219b is fed into the gas flow-out path
on-off operation section 203. |

In this case, in the gas flow-out path on-off
operation section 203 connected to the gas flow-out control
section 201 through the boss 224, a gas flow path 226
extending in the axial direction is formed. 1In this gas
flow path 226, a valve mechanism 227 is disposed in the
axial direction. A pin 227a of the valve mechanism 227,
one end of which is projected from the valve mechanism
227 to the outside, is pressed in, whereby the gas flow path
226 is communicated. In the state where the pin 227a is

projected from the valve mechanism 227, the gas flow path

226 is blocked.
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Further, in the gas flow-out on-off operation
section 203, a cam (on-off position holding mechanism) 228
displaceable in a direction crossing the gas flow path 226
is provided. A spherical body (on-off position holding
mechanism) 229 is interposed between this cam 228 and the
pin 227a of the valve mechanism 227.

A V-groove 2282 and a flat portion 228b are
formed on a side surface of this cam 228, on which the
spherical body 229 slides. A displacement of the cam 228
in the direction crossing the gas flow péth 226 1is
imparted as a displacement of the pin 227a of tﬁe valve
mechanism 227 in the axial direction of the gas flow path
226, so that on-off operation of the valve mechanism 227
can be controlled. |

Furthermore, the side surface of the cam 228, where.
the V-groove 228a and the flat portion 228b are formed,
is reduced in length in a direction normal to the paper
surface, so that the flow of gas in the gas flow path 226
crossing the cam 228 can be smoothly effected.

One end of the cam 228 is projected toward a
recess 231 of the gas flow-out path on-off operation section
203 and biased by a spring 230 to thereby be abutted
against a portion of a rocking switch (on-off position
holding mechanism) 233 to be rocked about a shaft 232

supported at opposite ends thereof by side wall portions of

- 34 -



0208247

the recess 231.

Elastically deformable engaging pieces 233a and
233b are provided at the opposite ends of this rocking
switch 233, respectively, and engaged with cut-away
}pog;ions 23la and 231b formed in the side wall portions
of the recess 231 of the gas flow-out path on-off operation
section 203, respectively, so that positions of opposite
rocking ends of the rocking switch, i.e. an‘on or off state
of the valve mechanism 227 driven by the rocking switch
233 through the cam 228 and the spherical body 229 can be
stably held.

Further, in the recess 231 of the gas flow-out on-
off operation section 203, there is provided a malfunction
preventive cover 234 for closably shielding the rocking
switch 233 located in the recess 231, so that malfunction
caused by an accidental contact of the rocking switch 233
with a neighboringbobject can be prevented.

The nozzle section 204 is rotatably connected to
the outlet of the gas flow path 226 of the gas flow-out
path on-off operation section 203 by engaging a flange
portion 235a of a connecting pipe 235 with a Sidersurface
portion of the gas flow-out path on-off operation section
203.

A nozzle 236 is mounted onto the forward end of the

nozzle section 204, and a tapered nozzle opening value
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requlating valve 237 threadably coupled and inserted into
the other end portion of the nozzle section 204 is inserted
into the inner end portion of this nozzle 236, whereby

an orifice 238 is formed.

In the nozzle section 204, the upstream side of the -
orifice 238 is connected to the gas flow path 226 of the
gas flow-out path on-off operation section 203 through
a flexible gas pipe 239 provided in the connecting pipe
235.

Then, a cap 239' detachably mounted to the top end
portion of the nozzle section 204 is removed and the nozzle“
opening value regulating valve 237 is suitably rotated to
vary the sectional area of the orifice 238, so that the
flow rate of gas passing through the gas flow-out path
on-off operation section 203 and being blown out of the’
forward end portion of the nozzle 236 can be regulated.’

Detachably supported by the liguid storing member
supporting section 206 formed integrally with the nozzle
section 204 is the liquid storing member 205, which
includes, for example; a tubular container 240 for'storinq
aqueous ink or the like, felt 241 extended from the
interior of the container 240 to the forward end portion
thereof, etc.

Then, the forward end portion of this felt 241 is

caused to face the forward end portion of the nozzle
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section 204 and positioned in the flow of gas blown out of
the nozzle 236, whereby ink or the like fed from the
container to the felt at the forward end portion by
capillarity is sprayed.

The action of this embodiment will hereunder be

" described.

First, as shown in Figs. 9 and 10, when the rocking
switch 233 on the side of the engaging piece 233b is
pushed in, the rocking switch 233 on the side of the
engaging piece 233a is raised, whereby the engaging piece
233a is engaged with the cut-away portion 23la, so that the
position of the rocking switch 233 can be stably held.

At this time, the cam 228 is raised by the biasing
force of the spring 230, whereby the spherical body 229
being in sliding contact with the cam 228 is coupled into
the V-groove 228a, whereby the spherical body 229 is
displaced in a direction of gbing away from the valve
mechanism 227, so that the pin 227a of the valve mechanism
+ 227, which is abutted against the spherical body 229 is
projected to the outside, thereby closing the gas flow path
226.

Under this condition, when the bomb holder 202 is
threadably coupled into the gas flow-out control section 201
with the seal plate 2lla of the gas bomb 211 held by the

bomb holder 202 being abutted against the piercing needle
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207, the seal plate 2lla is penetrated by the piercing needle
207, whereby liguefied CO2 or the like in the gas bomb 211
is evaporated, passed through the through-hole 207a, the
filter 218 and the pin housing 213, and flows into the
fluid chamber A.

Since the gas flow path 226 is blocked at this time,
pressure in the fluid chamber A is immediately raised,
whereby the pressure regulating piston 215 is displaced in
a direction of going away from the partition plate 212
against the biasing force of the pressure regulating
spring 221, so that the large diameter portion 214b of
the gas pressure regulating pin 214, engaged with the
pressure regulating piston 215 is closely attached to the
inner periphery of the O-ring 217, thereby closing the gas
flow-out control section 216.

Subsequently, when the malfunction preventive
cover 234 is opened and the rocking switch 233 on the side
of the engaging piece 233a is pushed in from the outside
until the engaging piece 233b on the opposite side is
brought into a position to be coupled into the recess 231b,
the cam 228 is pushed in against the biasing force of the
spring 230, whereby the position of the cam 228 in contact
with the spherical body 229 is changed from the groove
portion 228a to the flat portion 228b, and the spherical

body 229 moves in a direction of approaching the valve
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mechanism 227 to push the pin 227a, so that the valve
mechanism 227 is opened, thus opening the gas flow path
226.

As a result, pressure in the fluid chamber A
communicated with the gas flow path 226 through the gas
flow-out pipe 225, the recess 219a of the piston nut 219,
and further, the communicating hole 219b is lowered,
whereby the pressure requlating piston 215 is displaced in
a direction of approaching the partition plate 212 by the
biasing force of the pressure regulating spring 221, the
gas pressure regulating pin 214 engaged with the pressure
regulating piston 215 moves into the pin housing 213, an
orifice having a sectional area commensurate to a displacement
of the gas pressure regulating pin 214 is formed between
the small diameter portion 2l14c of the gas pressure regulating
pin 214 and the O-ring 217, relatively high pressure co, gas
or the like fed from the gas bomb 211 is reduced to the
level of pressure commensurate to the sectional area of the
orifice, and flows into the fluid chamber A.

The displacement of the pressure regulating piston
215, i.e. the displacement of the gas pressure regulating
pin 214 is stopped at a position where the biasing force by
fluidal pressure acting on the fluid chamber A and the
biasing force of the pressure regulating spring 221 are

balanced, whereby gas leaving from the gas bomb 211, passing
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through the gas flow-out control section 201 and the fluid
chamber A and flowing into the gas flow path 226 is
regulated to a predetermined level of pressure.

Furthermore, the pressure ;egul;ting plate 220
supporting one end of the pressure regulating spring 221
is displaced by suitably rotating the pressure regulating
screw 223 in a desired direction, whereby the biasing force
of the pressure regulating spring 221 to the pressure
regulating piston 215 is varied, so that gas pressure fed
to the gas flow path 226 in the preceding process can be
regulated to a desired value.

Thus, gas fed to the gas flow path 226, which has
been regulated to the desired level of pressure, is passed
through the valve mechanism 227 in the opened state, flows
into the nozzle section 204 through the gas pipe 239, blown
out of the forward end portion of the nozzle 236 at a flow
rate commensurate to the sectional area of the orifice
238 regulated by the nozzle 236 and the rotating value of
the nozzle opening value regulating valve 237, the forward
end portion of which is inserted into the nozzle 236, and
liguid such as ink imoregnated in the felt 241 at the
forward end portion of the liquid storing member 240 facing
the forward end portion of the nozzle 236 is sprayed
together with the flow of gas to the outside, so that the

predetermined brushing operation can be performed.
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As described above, in this embodiment, the rocking
switch 233 capable of controlling the on-off operation of
the valve mechanism 227 through the spherical body 229 and
the cam 228 and stably holding the on or off position of the
valve mechanism by use of the engaging pieces 233a and
233b is provided on the gas flow-out path on-off operation
section 203 interposed between the gas flow-out control
section 201 and the nozzle section 204, for controlling
the supply and the shut-off of gas from the gas flow-out
control section 201 to the nozzle section 204, whereby the
on-off condition of the valwve mechanism 227 can be
accurately grasped from the outside and the on or off
condition of the valve mechanism 227 can be stably held by
only one pushing operation to the rocking switch 233, so
that, for example, when a relatively large area is continu-
ously brushed, necessity of continuously pushing the rocking
switch 233 is eliminated and the worker is protected from
fatigue, thus improving the workability of the brushing.

Furthermore, the displacement of the cam 228
crossing the direction of the displacement of the pin 227a
of the valve mechanism 227 is imparted to ﬁhe pin 227a
through the spherical body 229, whereby, for example, the
biasing force acting on the pin 227a by gas pressure is not
imparted to the rocking switch 233 through the spherical

body 229 and the cam 228, so that the burden on the worker
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operating the rocking switch can be reduced.

Further, the provision of the malfunction preventive
cover 234 for closably shielding the rocking switch 233
makes_;t_ppsgibie to prevent a malfunction caused by an
accidental contact of the rocking switch 233 with a
neighboring object during storing the air brushing apparatus,
for example.

Furthermore, pressure of gas leaving from the gas
bomb 211, passing through the gas flow-out path on-off
operation section 203 and being fed to the nozzle section
204 is regulated to the desired value by the pressure
regulating screw 223 threadably coupled to the outer
periphery of the gas flow-out control séction 201 from the
outside in the gas pressure regulating mechanism 216, so
that the particle diameter and the flow rate of the sprayed
ink or the like can be varied in a wide variety by
combining the above~described regulation with the regulation
of the flow rate of gas blown out of the nozzle 236 by the
nozzle opening value control valve 237 of the nozzle
section 204, thus obtaining brushing results in a wide
variety.

Fig. 12 is a sectional view showing the essential
portions of a still further embodiment of the air brushing
apparatus according to the present invention.

This embodiment is different from the preceding
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embodiment in that the displacement of the cam 228 for on-
©off operating the valve mechanism 227 through the spherical
body 229 is performed by a sliding switch 240 rectilinearly
movable in a direction crossing the direction of displacement
of the cam 228.

More specifically, a portion of the sliding switch
240 which slides on the cam 228 is formed with stepped
portions 240a and 240b, which are stepped in the direction
of displacement of the cam 228, an engaging piece 241
projected through a wall surface of the gas flow-out path
on-off operation section 203a is provided integrally with
one end of the sliding switch 240, and further, a spring
243 is provided at the other end of the sliding switch
240.

Recesses 24la of this engaging pieée 241 is coupled
to coupling pawls 242 provided on the outer surface of the
gas flow-out path on-off operation section 203a, whereby,
as shown in Fig. 12, the cam 228 is pushed down by the
stepped portion 240a to hold the valve mechanism 227 in the
opened state through the spherical body 229. Alternatively,
when the sliding switch 240 is pushed to £he left in Fig. 12
to remove the recesses 24la of the éngaging piece 241 from
the coupling pawls 242, the sliding switch 240 is moved
by the biasing force of the spring 243, and the cam 228

is projected to a position of being abutted against the
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stepped portion 240b, whereby the spherical body 229

is coupled into the groove portion 228a of the cam 228 to
close the valve mechanism 227, so that this state can be
stably maintained.

As described above, also in this embodiment, the e
linear displacement of the sliding switch 240 makes it
possible to reliably grasp and set the on or off condition
of the valve mechanism 227 through the cam 228 and the
spherical body 229.

Additionally, the present invention need not
necessarily be limited to the above-described embodiments,
and other various modifications can be achieved.

Instead of one end of the gas pressure regulating
pin 214 being engaged with the piston nut 219, for example,
such an arrangement may be adopted that the gas pressure
regulating pin 214 is separéted from the pressure regulating
piston 215, a collar, not shown, is provided at the rear
end of the large diameter portion 214b of the gas pressure
regulating pin 214, and a spring, not shown, is interposed
between the filter 218 and the collar.

This embodiment can achieve the following outstanding
functional effects.

(1) The air brushing apparatus includes: the gas flow-
out control section provided in the tubular member thereof,

to one end of which the bomb-holder housing therein the gas
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bomb is connected, with the plug opening mechanism for
forming the through-hole in the seal plate of the gas bomb
to open the plug of the gas bomb and the gas pressure
regulating mechanism for controlling pressure of gas
-discharged from the gas bomb throﬁgh the plug opening
mechanism; the gas flow-out path on-off operation section
having the gas flow path communicated with the gas flow-
out control section, the valve mechanism for on-off
~operating the gas flow path and the on-off position holding
mechanism for holding the on or off position of the valve
mechanism; the nozzle section connécted to the gas flow
path of the gas flow-out path on-off operation section; and
the liquid st&ring member supporting section fof detachably
supporting the liguid storing membér having the liquid
storing section facing the forward end portion of the
nozzle section. As a result; the oh or off’condition of the
gas flow path controlled by the valve mechanism is reliably
set and grasped from the outside by the on-off position
hoiding mechanism for holding the on or off position of the
valve mechanism, whereby the operations.of starting and
stopping‘the brushing, etc. by the flow of gas fed to the
nozzle through the gas flow path can be reliably effected
and there is no need of continucusly operating the gas
flow-out path on-off operation section for controlling

the valve mechanism even when the brushing is performed for
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a relatively long period of time, so that the burden on
the worker can be reduced and the workability can be
improved.

(2) The on-off position holding mechanism of the gas
flow-out path on-off operation section includes: the cam
displaceable in the direction crossing the operating
direction of the valve mechanism, being in parallel to the
gas flow path; the spherical body interposed between the
cam and the valve mechanism, for imparting the displacement
of the cam to the valve mechanism; and the.:ocking switch
provided at opposite ends thereof with engaging pieces for
holding the ends of both strokes of rocking, for being
rocked by an external force to displace the cam, whereby
the load such as fluidal pressure acting on the valve
mechanism is not directly imparted to the rocking switch,
so thét the rocking switch can be operated by a relatively
slight force.

(3) The on-off position holding mechanism of the gas
flow-out path on-off operation section includes: the cam
displaceable in the direction crossing the operating
direction of the valve mechanism, being in parallel to the
gas flow-out path; and the spherical body interposed
between the cam and the valve mechanism, for imparting the
displacement of the cam to the valve mechanism; and the

sliding switch being in slidable contact with the cam in the
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direction of displacement of the cam bywsteps and érovided
aﬁ one end thereof with the engaging piece for holding the
slidable contact position; whereby the load such as fluidal
pressure acting on the valve mechanism is not directly
imparted to the rocking switch, so that the rocking switch
can be operated by a relatively slight force.

(4) There is prbvided the malfunction preventive cover
for closably shielding the on-off position holding mechanism
of the gas flow-out path on-off operation section, so that
the malfunction caused by an accidental contact of the
switch of the on-off position holding mechanism with the
neighboring object can be avoided during storing.

(5) The control of pressure of gas discharged from the
gas bomb by the gas pressure regulating mechanism is
performed by the pressure regulating screw threadably
coupled to the outer peripheral portion of the gas flow-out
control section, whereby the particle diameter and the flow
rate of the sprayed ink or the like can be varied in a

wide variety by combining the above control with the
regulation of the flow rate of gas blown out of the nozzle
by the nozzle opening value control valve in the nozzle

section, so that various brushing effects can be achieved.
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WHAT IS CLAIMED IS:

1. An air brushing apparatus comprising:

a gas flow-out control sectioé;provided in a
tubuiar‘mémbéfgthereof, to one end of”whidh avbomb holderzwl
housing therein a gas bomb1is connected, with a plug
opening mechanisﬁu%or forming a through—h01;1in a seal
platgoof said gas bomb' to open a plug of said gas bomb 1
and a gas pressure regulating mechanis£3for controlling
pressure of gas discharged from said gas bomb1through said
plug opening mechanism-12;

a gas flow-out path on-off operation section?having
a gas flow path communicated with a gas flow=-out port of
said gas flow-out control section? for on-off operating said
gas flow path;

a nozzle sectionsmounted to be communicated with a
gas flow-out path of said gas flow-out path on-off operation
sectioné and

a liquid storing member supporting section?for
detachably supporting a liguid storing member, said liquid
storing memberahaving a liquid storing section facing a
gas discharge port disposed at the forward end of said

nozzle section.b.

2. The air brushing apparatus as set forth in claim 1,
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12
wherein said plug opening mechanism has a plug opening needle 14

10 1
opposed to the seal plate of said gas bomb and adapted to
1
pierce the seal plate1%f said gas bomb to form a through-
1
hole 1n the seal plate(es said gas bomb 18 1nserted into

gaid bomb holder .2,

3. The air brushing apparatus as set forth in claim 1,
wherein said nozzle section has a valve means for regulating

an opening value of a nozzle by an axial linear movement

thercof to said nozzle.

4. The_airebrushing_apparatus,as‘set forth in claim 1,
wherein liquid stored in said liquid storing membe§ is ink
or paint.

5.'_ The air brushing apparatus_as set fortb_in claim 1,
wherein eeid gas pressure regulating mechanis£3is provided
with a valve for performing the shut-off of the flow of gas
from sald gas bomb to sald nozzle section and the regulation
of gas pressure by a dlsplacement in the axial direction

thereof and the displacement of said valve is controlled by

valve regulating means.

6. The air brushing apparatus as set forth in claim 5,

wherein imparting of a displacement from said valve
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regulating means to said valve is perfcrmed through 1iquid'

pressure.

7. The air brushing apparatus as set forth in claim'Sg
.wherein imparting of the displacement from said valveﬂf--er
requlating means to the valve through the liquid pressure

is performed by a small diameter piston connected‘to said
valve regulating means and a large diameter piston connectéd -

to said valve.

8. The air brushing apparatus as set forth in claim 5,

wherein said valve regulating means is a push button.

9. The air brushin§ apparatus as set forth in claim 1,
wherein said gas flow-out path on-off operation section has
an on-off position holding mechanism for holding an on or

off position of said valve mechanism.

10. The air brushing apparatus as set forth in claim 9;\
wherein said on-off position holding mechanism of the gas
flow-out path on-off operation section includes:

a cam displaceable in a direction crossing the
operating direction of said valve mechanism, being possible

to said gas flow-out path;

a spherical body interposed between said cam and said
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valve méchanism, for imparting a displacement of said cam
to said valve mechanism; and | :

a rocklng sw1tch prov1ded at opp051te ends thereof
w1th engaqlng pleces for holdlng opp051te ends of both
strokes of rocklng, for be1ng rocked by an external force

AL

to dlsplace sald cam.'

il. | The air béhéﬁihg aﬁ?afatﬁélésiééflfofth in claim 9,
wherein said on-off position holding mechanism of the gas
flow-out path on-off operation section includes:

a cam displaceable in a direction crossing the
operating direction of said valve mechanism, being in
parallel to said gas flow-out path;

a spherical body interposed between said cam and
said valve mechanism, for imparting a displacement of said
cam to said valve mechanism; and

a sliding switch being in slidable contact with said
cam in the direction of displacement of said cam by steps
and provided at one end thereof with engaging piece for

holding the slidable contact position.

12. The air brushing apparatus as set forth in claim 9,
wherein said on-off position holding mechanism of the gas
flow-out path on-off operation section has a malfunction

preventive cover for closably shielding said on-off position

- 51 -
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holding mechanism.

13. The air brushing apparatus as set forth in claim 9,
wherein the control of pressure of gas discharged from said
gas bomb by said gas pressure regulating mechanism is
performed by a pressure regulating screw threadably coupled
to the outer peripheral portion of said gas flow-out control

section.
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