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(57) A powder coating hand-gun usable in an elec-
trostatic coating method in which the powder coating
hand-gun is instantaneously responsive to a change or
variation in the coating environment during the coating
operation without the operator's interrupting the coating
operation, and a coating system incorporating the same
are provided. The rearward section of a barrel portion
14 of a hand-gun 12 includes a switch 22 which can be
operated by releasing only the thumb T of the right hand
holding the hand-gun 12 from a grip portion 16 and
standing the thumb T. The amount of the coating mate-
rial discharged from the hand-gun 12 can be changed,
for example, from 400 g/cm?® to 200 g/cm?® by operating
the switch 22 when the hand-gun is approaching an
interior corner while coating a box.

Hand-gun for powder coating comprising switch for changing the amount of discharged
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] This invention generally relates to electrostatic
coating using a powder coating material and more par-
ticularly to a hand-gun for powder coating and a coating
system incorporating the same.

Prior art

[0002] Among methods for electrostatic coating with
coating materials, powder coating is noticed as being
suitable for addressing up-to-date problems on Pollution
(see, for example, Japanese Patent Publication No. 55-
51628). As with electrostatic liquid coating, hand-guns
suitable for coating an object of a small lot with a powder
coating material are commercially available. A conven-
tional powder coating hand-gun comprises a barrel por-
tion, a grip portion and a trigger. An operator can hold
the grip portion with its one hand and squeeze the trig-
ger with the forefinger to spray a coating powder mate-
rial entrained in air from an injector toward an object to
be coated through a discharge port at an end of the bar-
rel portion.

[0003] The trigger is equipped with means for effect-
ing on-off control of discharge of the powder from the
hand-gun. Regulation of the amount of the powder dis-
charged from the hand-gun is made by adjusting the
amount of control air supplied to the injector. In a prior
art powder coating system, a valve mounted in a con-
troller, more specifically on a control panel, is adjusted
to regulate the amount of the powder coating material
discharged from the hand-gun.

[0004] According to the prior art powder coating sys-
tem, an operator pre-sets the amount of the powder dis-
charged from the gun at a preparation step by adjusting
the valve on the control panel prior to initiating coating
operation, but for example, in the case where the rate of
conveying a line of objects to be coated should be
changed or in the case where an object to be coated
comprises a box having corners inside, problems such
as over-spraying tend to occur and the operator han-
dling the hand-gun must be skillful in addressing these
problems. When such a change or variation in the coat-
ing conditions has occurred, the operator, of course,
can stop the coating operation to adjust the valve on the
control panel again, but in terms of operating efficiency,
it is not preferred that the coating operation be inter-
rupted every time adjustment of the valve is needed.

SUMMARY OF THE INVENTION
[0005] An object of the present invention is to provide

a powder coating hand-gun usable in an electrostatic
coating method in which the powder coating hand-gun
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is instantaneously responsive to a change or variation in
the coating conditions during the coating operation with-
out the need for interrupting the coating operation, and
to provide a coating system incorporating the same.
[0006] In accordance with one aspect of the present
invention, there is provided a powder coating hand-gun
having a grip portion and a barrel portion and usable in
an electrostatic coating system for discharging a pow-
der coating material toward an object to be coated,
characterized in including means disposed at a position
in which it can be operated by a finger of an operator's
hand without loosening the operator's hold on said grip
portion for changing the amount of the powder coating
material discharged from said hand-gun.

[0007] In accordance with the other aspect of the
present invention, there is also provided a coating sys-
tem comprising,

a pressurized air source;

a powder coating material source;

an injector for sucking the powder coating material
from said powder coating material source and dis-
charging the powder under the action of the pressu-
rized air supplied from said pressurized air source;
air regulating means for regulating the amount of air
to be supplied from said pressurized air source to
said injector;

an electrostatic coating hand-gun having a grip por-
tion and a barrel portion for receiving the powder
coating material from said injector and discharging
it toward the object to be coated;

a switch located on said hand-gun at a position in
which it can be operated by a finger of an operator's
hand without loosening the operator's hold on said
grip portion of said hand-gun; and

control means for receiving a signal from said
switch and controlling said air regulating means so
that the amount of the powder coating material dis-
charged from said hand-gun will be changed.

[0008] The present invention enables the operator to
change the mount of the powder discharged from the
hand-gun by means or the switch provided in the hand-
gun for changing the amount of the discharged powder
without loosening the operator's hold on the hand gun,
in other words, all the while continuing the coating oper-
ation, thereby instantaneously changing the amount of
the the coating material from the gun in response to
changes in coating condition.

[0009] In a hand-gun or a coating system according to
the present invention, means for changing the dis-
charge of the powder coating material or the switch as
described above is preferably disposed within an area in
which it can be operated by the thumb of the operator's
hand holding said grip portion, or alternatively a switch
which is sensitive to the amount of squeeze of the trig-
ger or responsive to the motion of squeezing the trigger
when it is squeezed may be disposed in a position in
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which it can be operated by the forefinger of the opera-
tor's hand so that the amount of the powder coating
material discharged from the gun be changed in
response to a signal from this switch.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Other features and advantages of the present
invention will be apparent from the following description
of the preferred embodiments thereof in conjunction
with the accompanying drawings in which :

FIG. 1 is a general block diagram of a conventional
powder coating system.

FIG. 2 is a perspective view of a hand-gun accord-
ing to the first embodiment of the present invention.
FIG. 3 is a partial view of an air control system of a
coating system according to the present invention.
FIG. 4 is a perspective view of a hand-gun accord-
ing to the second embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0011] FIG. 1 shows a general view of an electrostatic
powder coating system 1. The powder coating system 1
comprises a pressurized air source 2 such as a com-
pressor, a controller 4 for controlling the air from the
pressurized air source 2, a powder source 6 such as a
container or a hopper containing a powder coating
material, an injector 8 such as a venturi which sucks the
powder from the source 6 and discharges the powder
under the action of the pressurized air supplied from the
controller 4, and a hand-gun 12 which sprays the pow-
der coating material entrained in conveying air through
a flexible tube or hose 10 from the injector 8 toward an
object to be coated (not shown).

[0012] The amount of the powder discharged from the
injector 8 or the amount of the coating material sprayed
from the hand 12 can optionally be regulated by control-
ling the control air fed into the injector 8 from the control-
ler 4. This control is made by adjusting a regulating
valve (not shown) self-contained in the controller 4 and
will be described later with reference to FIG. 3. The sys-
tem 1 is well known in the art and will not be described
in greater detail. In generally, the amount of the coating
material sprayed from the gun 12 is pre-set by an oper-
ator at a preparation step prior to the coating operation.
[0013] FIG. 2 is a side view of a band-gun in accord-
ance with the present invention. As can be seen from
FIG. 2, the hand-gun 12 includes a barrel portion 14 and
a grip portion 16 which is equipped with a trigger 18. For
performing coating operation, an operator can hold the
grip portion 16 with one hand and direct the forward end
of the barrel portion toward the object (not shown) and
then squeeze the trigger 18 with the forefinger F to
spray the powder toward the object through a discharge
port 20 at the forward end of the barrel portion 14. The
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hand-gun 12 includes a switch 22 for changing the
amount of the powder discharged from the port 20. The
switch 22 may be located on any of the barrel portion 14
and the grip portion 16 and is preferably disposed within
an area in which it can be operated by the thumb T of
the operator's hand holding the hand-gun 12. If the
operator is right-handed, as shown in FIG. 2, the switch
22 may be disposed within an area in which it can be
operated by the thumb T of the right hand when the
operator holds the gun 12 with the right hand, such as
on the left side of the rearward section of the barrel por-
tion 14 as illustrated in FIG. 2. Thus, the operator can
release and stand only the thumb T of the right hand
from the grip portion 16 to thereby operate the switch 22
while continuously holding the gun 12 with the other fin-
gers during the coating operation.

[0014] The switch 22 in this embodiment comprises a
push switch, but other types of switches may also be
used. A variety of types of switches such as a rotary
switch and a toggle switch are known and any of the
known switches may be used. A push switch, which can
be on and off only by pushing it with a finger, and a tog-
gle switch, which the operator can actuate by moving a
swing lever, are preferred since these switches require
no particular labor or attention to turn on and off and the
operator can change the amount of the powder sprayed
from the gun 12 throughout the coating operation. A tog-
gle switch is more advantageous since the force for
operating the switch 22 is not oriented in a direction
across the axis of the barrel portion 14 and the direction
of the barrel portion 14 or the direction in which the
coating material is sprayed from the gun 12 will not be
changed when the switch is operated. Specifically, a
water-proof toggle switch under M-W Series sold by
NIKKAI Co. is preferred.

[0015] FIG. 3 shows part of an air line disposed within
the controller 4. Reference numeral 30 represents a
main conduit for feeding the pressurized air received
from the source 2 such as a compressor to an injector 8
and the arrow as shown indicates the direction in which
the air flows. The conduit 30 includes, sequentially from
upstream to downstream, a main solenoid valve (SOL-
M) 32, an upstream regulating valve (AR-M) 34 and a
high flow rate solenoid valve (SOL-H) 36. The main con-
duit 30 also includes a by-bass conduit 38 to by-bass
the high discharge solenoid valve 36.

[0016] The bypass conduit 38 is connected at its
upstream end to the main conduit 30 between the
upstream regulating valve 34 and the high flow rate
solenoid valve 36 and is connected at its downstream
end to the main conduit 30 downstream of the high flow
rate solenoid valve 36. The main conduit 30 further
includes, sequentially from upstream to downstream, an
downstream regulating valve (AR-L) 40 and a low flow
rate solenoid valve (SOL-L) 42.

[0017] The main solenoid valve 32 is subjected to on-
off control by operating the trigger 18 of the gun 12.
Specifically, as is known in the art, the main solenoid
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valve 32 is subjected to on-off control by the starting
motion of the trigger such that when the operator
squeezes the trigger 18, the main solenoid valve will be
turned on to open the main conduit 30 and when the
operator releases the trigger, the main solenoid valve
will be turned off to close the main conduit 30.

[0018] The high flow rate solenoid valve 36 and the
low flow rate solenoid valve 42 are subjected to on-off
control by operating the switch 22. When the operator
turns off the switch 22, the high flow rate solenoid valve
36 will be turned on and the low flow rate solenoid valve
42 will be turned off to generate a first mode in which
the main conduit is opened and the bypass conduit 38 is
closed. In the first mode, the control air is supplied to the
injector 8 via the main conduit 30. On the other hand,
when the operator turns on the switch 22, the high flow
rate solenoid valve 36 will be turned off and the low flow
rate solenoid valve 42 will be turned on to generate a
second mode in which the main conduit is closed and
the bypass conduit 38 is opened. In the second mode,
the control air is supplied to the injector 8 by means of
the bypass conduit 38.

[0019] The flow rate of the control air in the first mode
or the flow rate of the air at which it is fed to the injector
through the main conduit 30 can be regulated in a non-
stepped manner by manually operating the upstream
regulating valve 34. A first meter (AG-H) 44 connected
to the upstream valve 34 makes it possible to confirm
the flow rate of the control air after it is regulated or the
amount of the powder discharged from the gun 12
which amount is controlled by the upstream valve 34.
This amount of the powder discharged in the first mode
is set, for example, at a rate of 400 g/cm®. The flow rate
of the control air in the second mode or the flow rate of
the air at which it is fed to the injector via the bypass
conduit 38 can be regulated in a non-stepped manner
by manually operating the downstream valve 40. A sec-
ond meter (AG-L) 46 connected to the downstream
valve 40 makes it possible to confirm the flow rate of the
control air after it is regulated or the amount of the pow-
der discharged from the gun 12 which amount is con-
trolled by the downstream valve 40. This amount of the
powder discharged in the second mode is set, for exam-
ple, at a rate of 200 g/cm®.

[0020] At a preparation step prior to starting the coat-
ing operation, considering the various operating condi-
tions such as the types and the shapes of the objects to
be coated and the running rate of the coating line, the
operator sets the amount of the powder discharged in
the first mode at an appropriate rate by operating the
upstream valve 34 and the amount of the powder dis-
charged in the second mode at an appropriate rate by
operating the downstream valve 40. The amount of the
powder discharged in the second mode which is set at
a relatively low rate is preferably set at a rate such that
the difference between the amounts of the discharge in
the first mode and in second mode will be sufficiently
considerable to visually recognize a change in the
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amount of the discharged powder which occurs when
the mode is switched. For example, if the amount of the
powder discharged in the first mode is set at a fate of
400 g/cm?®, the amount of the powder discharged in the
second mode is preferably set at a rate of 200 g/cm?® to
150 g/cm® and if the amount of the powder discharged
in the first mode is set at a rate of 300 g/cm?®, the
amount of the powder discharged in the second mode is
preferably set at a rate of 100 g/cm®.

[0021] For example, if an object to be coated com-
prises a box, when the direction of the hand-gun
approaches an interior corner of the box, the switch 22
can simply be operated to switch the mode to the sec-
ond mode whereby the amount of the powder coating
material discharged from the gun 12 can be instantane-
ously reduced. Thus, a uniform thickness of the coating
can be achieved without producing the "splash of coat-
ing material” which could occur with over-splaying or
excess coating. This is also the case when a rate of
conveying a line of objects to be coated is changed. If a
rate of line is changed to a low rate, the amount of the
powder discharged from the gun 12 can accordingly be
switched to that of the second or low discharge mode.
[0022] Thus, depending on the cases where the coat-
ing conditions are varied, the shape of an object to be
coated is changed or the like, the operator can instanta-
neously switch the mode to the high amount discharge
mode or the low amount discharge mode all the while
spraying the powder toward the object from the hand-
gun without interrupting the coating operation, thereby
improving operating and coating efficiencies or uniform-
ity of the coating. Obviously, where a rate of line is ini-
tially set at a low rate, if the discharge of the second
mode corresponds to such a low rate of line, the switch
22 can simply be operated to adequately set the mount
of the powder to be discharged corresponding to the
rate of line without effecting the presetting or operating
the upstream valve 34 of the controller 4 prior to starting
the coating operation, whereby the presetting prior to
the coating operation can be eliminated.

[0023] FIG. 4 is a side view of a hand-gun according
to the second embodiment of the present invention with
like elements bearing the same reference numerals as
in the first embodiment as described above. In FIG. 4,
the overall shape of the hand-gun is illustrated in phan-
tom line for clarity of the essential part of this embodi-
ment. In the second embodiment, a hand-gun 50
includes a built-in switch or sensor 54 associated with a
pivot 52 of the trigger 18. The switch or sensor 54 corre-
sponds to the switch 22 of the first embodiment and is
adapted to switch the first or high discharge mode and
the second or low discharge mode as described above
depending on the amount of squeezing the trigger 18.
The setting of the switching timing of the first and sec-
ond modes can optionally be made. In this embodiment,
the gun 50 is set to operate in the first mode when the
trigger 12 is squeezed to the maximum limit position
(which is indicated by "H") and in the second mode
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when the trigger 12 assumes a position which does not
reach the maximum limit position (which is indicated by
"L"). Thus, the operator can control the increase or
decrease in the amount of the powder discharged from
the gun 50 between the first and second modes by sim-
ply squeezing the trigger 18 to the maximum limit or
slightly loosening the trigger depending on the varying
coating conditions.

Claims

1. A powder coating hand-gun having a grip portion
(16) and a barrel portion (14) and usable in an elec-
trostatic coating system for discharging a powder
coating material toward an object to be coated,
characterized in including means (22) disposed at a
position in which it can be operated by a finger of an
operator's hand without loosening the operator's
hold on said grip portion (16) for changing the
amount of the powder coating material discharged
from said hand-gun.

2. A powder coating hand-gun as claimed in claim 1,
wherein said changing means (22) is disposed at a
position in which it can be operated by the thumb of
the operator’'s hand holding said grip portion.

3. A powder coating hand-gun as claimed in claim 1,
wherein said changing means (22) is located on a
rearward section of said barrel portion.

4. A coating system as claimed in any preceding
claim, wherein said changing means (22) comprise
a switch in the form of an on-off push switch that
can be depressed by an operators's finger.

5. A coating system as claimed in any one of claims 1
to 3, wherein said changing means (22) comprise a
switch in the form of an on-off toggle switch that the
operator can actuate by moving a swing lever of
said toggle switch.

6. A coating system comprising a powder coating
hand-gun as claimed in any one of claims 1to 5 and
further comprising :

a pressurized air source;

a powder coating material source;

an injector for sucking the powder coating
material from said powder coating material
source and discharging the powder under the
action of the pressurized air supplied from said
pressurized air source;

air regulating means for regulating the amount
of air to be supplied from said pressurized air
source to said injector;

control means for receiving a signal from said
changing means (22) and controlling said air
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regulating means so that the amount of the
powder coating material discharged from said
hand-gun will be changed.

A coating system as claimed in claim 6, wherein
said air regulating means comprises a first flow
control valve mounted in a main conduit for supply-
ing the pressurized air from said pressurized air
source to said injector; a first solenoid valve dis-
posed downstram of said first flow control valve;
and a second flow control valve and a second sole-
noid valve both of which are mounted in a bypass
conduit adapted to bypass said first solenoid valve.
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