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(54) Paintgun with pneumatic feeding and discharging process

(57) The invention relates to a paintgun with pneu-
matic feeding and discharging process characterized by
a pneumatic delivery mechanism. The pneumatic deliv-
ery mechanism comprises a flow-guiding body forming
a major air channel at front end and a flow-guiding
chamber at rear end thereof, a flow-guiding movable
body utilizing a valve body to divide the flow-guiding
chamber into a front and a rear air pressure chamber
with different pressure area and a delivery tube placed

around a tube at front part of the flow-guiding body.
Moreover, a stopper controls the opening or closing of
air flow channel, thereby changing the pressure differ-
ence between the front and the rear air pressure cham-
bers. The delivery tube is shifted forward by a small
amount of air flow fed into a minor air channel for push-
ing a paintball a little forward. Thereafter, the paintball
is discharged by thrust of air flow into the major air chan-
nel.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The invention relates to a paintgun with pneu-
matic feeding and discharging process, and more par-
ticularly, to a paintgun which controls the opening and
closing of the airflow channel in such a way that the flow-
field pressure is changed to complete two-stage feeding
and discharging process.

2. Description of the Related Art

[0002] A plurality of conventional paintguns (e.g. TW
447697, 443486, 406894, 437941, etc.), as shown in
FIGS. 1 and 2, have a trigger assembly 11 above which
a barrel assembly 12 is disposed. The barrel assembly
12 consists of an ejector tube 121 and an air chamber
tube 122 both of which are in parallel with each other. A
bore 13 is installed at the front end of the ejector tube
121 while a feeding tube 14 is fixed at the top thereof.
The feeding tube 14 is connected with a loader to supply
paintballs B. The air chamber tube 122 is fitted with an
air valve 161 and an air valve spring 162 at the front end
and with a delivery mechanism 17 at the rear end there-
of. A hollow connector 18 is arranged at the bottom near
the front end so as to be in connection with a tank 15.
A pull rod 19 is disposed within the barrel assembly 12
and the rear end thereof projects from the barrel assem-
bly 12.
[0003] Moreover, the pull rod 19 has a firing pin 191
within the air chamber tube 122, and the firing hammer
191 is coupled with the pull rod 19 by means of an in-
sertion bolt 193. The front end of the firing hammer 191
is closed and pressed against the air valve 161 while
the rear end thereof accommodates a spring 171 of a
delivery mechanism 17 for pushing against the firing
hammer 191. The firing hammer 191 is provided with
positioning groove 192 at the bottom thereof (see FIG.
3). The movement of the firing hammer 191 can be con-
trolled by an engaging member 111 of the trigger assem-
bly 11 together with the positioning groove 192, thereby
reaching the firing effect. However, the contact surface
of the engaging member 111 and the positioning groove
192 will be rubbed after discharge of the paintgun each
time. Accordingly, the engaging effect of the engaging
member 111 will be lowered gradually such that it's easy
to cause a firing by mistake. The safety is much threat-
ened. Moreover, the components of the conventional
paintgun are numerous, and the connection thereof is
complicated so that it's not easy for assembly and mal-
function.
[0004] In addition, as shown in FIG. 1, the pull rod 19
has to be pulled backward in position in prior to dis-
charge. During the discharge, it moves to and fro such
that the rear member 194 projecting from the barrel eas-

ily injure the human body. It's much dangerous.
[0005] Furthermore, the bolt 193 is easiy broken off
due to the side shear force when different axial action
forces are exerted on the firing hammer 191 and the pull
rod 19 during to-and-fro movement.
[0006] As shown in FIG. 2, when the trigger assembly
11 is pulled to bring the firing hammer 191 together with
the pull rod 19 forwards, the air valve 161 is pushed
open by the firing hammer 191, thereby releasing air
pressure part of which flows into the air chamber tube
122 to return the firing hammer 191 in place and another
part of which flows through a channel 123 and enters
into the ejector tube 121 to discharge the paintball B.
Accordingly, the air pressure used to discharge the
paintball B has a curved and dispersed flow direction,
thereby resulting in air turbulence. Therefore, the re-
duced air pressure can't bring the paintball B forward for
discharge. Thus, the tank 15 has to be kept in a higher
pressure. For example, most paintguns require a pres-
sure at 50 kg/cm2 for a smooth discharge of the paintball
B to a prearranged distance. However, the higher the
air pressure of the tank is, the more the cost thereof will
be raised. Besides, the available air amount is also di-
minished and the danger is much elevated.
[0007] Consequently, the conventional paintgun
leaves much to be improved.

SUMMARY OF THE INVENTION

[0008] It is a primary object of the invention to provide
a paintgun with pneumatic feeding and discharging
process in which the paintball discharge is pneumatical-
ly controlled to replace the conventional mechanical
way by engaging the firing hammer. Thus, the use safety
is much ensured and the malfunction thereof is consid-
erably reduced.
[0009] It is another object of the invention to provide
a paintgun with pneumatic feeding and discharging
process which has advantages of simple configuration,
easy assembly and low cost.
[0010] It is a further object of the invention to provide
a paintgun with pneumatic feeding and discharging
process in which a limited amount of airflow is used to
push a push tube forward first such that the paintball is
brought forward to change the pressure of the front and
rear ends of the flow-guiding valve. Accordingly, a great
amount of airflow is brought through a major air channel
for discharging the paintball. Thus, the invention has ad-
vantages of smooth feeding of air flow. In addition, the
paintball can be discharged by thrust of air flow even
with smaller air pressure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The accomplishment of this and other objects
of the invention will become apparent from the following
descriptions and its accompanying drawings of which:
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FIG. 1 is a sectional view of a conventional paintgun
before pulling the trigger;;
FIG. 2 is a sectional view of the conventional paint-
gun after pulling the trigger;
FIG. 3 is a schematic drawing of the trigger and the
firing hammer of the conventional paintgun after
pulling the trigger;
FIG. 4 is a schematic drawing of the trigger and the
firing hammer of the conventional paintgun before
pulling the trigger;
FIG. 5 is a sectional view of an applicable embodi-
ment of the paintgun of the invention;
FIG. 5(a) is a perspective exploded view of the bar-
rel assembly of the invention;
FIG. 5(b) is a perspective exploded view of the bar-
rel assembly and the pneumatic delivery mecha-
nism of the invention;
FIG. 6 is a sectional view of a pneumatic delivery
mechanism in initial state;
FIG. 7 is a sectional view of the pneumatic delivery
mechanism in an opened state by a stopper;
FIG. 8 is a sectional view of the pneumatic mecha-
nism showing that the paintball is shifted forward by
limited airflow through minor air channel;
FIG. 9 is a sectional view of the pneumatic mecha-
nism showing that the paintball is discharged by a
great amount of airflow through major air channel;
FIG. 10 is a sectional view of the pneumatic mech-
anism in a closed state by a stopper;
FIG. 11 is a sectional view of the pneumatic mech-
anism showing the movement of the flow-guiding
valve;
FIG. 11(a) is a sectional view of the invention with
another applicable embodiment of the stopper;
FIG. 11(b) is an enlarged view of the circle area
marked by dashed line in FIG. 11(a) wherein the re-
maining gas is exhausted from the connection
channel via the returning hole to an exhaust hole at
the bottom of the stopper;
FIG. 11(c) is an enlarged view of the circle area
marked by dashed line in FIG. 11(a) wherein the
stopper is moved downward to open the lower out-
let;
FIG. 12 is a sectional view of another applicable em-
bodiment of the pneumatic delivery mechanism;
and
FIG. 13 is a sectional view of a further applicable
embodiment of the pneumatic delivery mechanism.

DETAILED DESCRIPTION OF ILLUSTRATIVE
EMBODIMENT

[0012] First of all, referring to FIG. 5, an improvement
of the paintgun of the invention is shown. The paintgun
in accordance with the invention mainly includes a trig-
ger assembly 20, a barrel assembly 30 and a pneumatic
delivery mechanism 60.
[0013] The trigger assembly 20 is used to actuate the

firing element of paintballs B.
[0014] The barrel assembly 30 is fitted above the trig-
ger assembly 20. Besides, the barrel assembly 30 can
be formed in one piece or composed of an upper and a
lower barrel 30a, 30b, as shown in FIG. 5(a), and both
of which are assembled, as shown in FIG. 5(b), by fas-
tening elements 32 such as screws or the like. Further-
more, the length of the lower barrel 30b is adjustable to
different applications and not required to correspond to
that of the upper barrel 30a. A bore 40 is provided at the
front end thereof. Besides, a paintball-feeding tube 50
is disposed above the bore 40 for connecting with a tank
51 to supply paintballs B.
[0015] The pneumatic delivery mechanism 60 is in-
stalled within the barrel assembly 30 und used to push
and discharge the paintballs. The main configuration of
the invention lies in the principle and technique of the
pneumatic delivery mechanism 60. Referring to FIG. 6,
the pneumatic delivery mechanism 60 includes a flow-
guiding body 61, a flow-guiding movable body 62 and a
delivery tube 64.
[0016] The flow-guiding body 61 is positioned within
the upper barrel 30a. The front part of the flow-guiding
body 61 is constructed as a tube 611 having a through
hole 616 inclinedly extended at the top wall. Besides,
the flow-guiding body 61 has an axially extending hole
with a smaller diameter at the front part and a larger di-
ameter at the rear part while a tail stopper 67 is plugged
into the rear part of the flow-guiding body 61, thereby
forming a major air channel 612 at the front part and a
flow-guiding chamber 613 at the rear part thereof. The
flow-guiding chamber 613 includes an input port 614
which is in connection with upper and lower inlets 35a,
35b of the upper and lower barrels 30a, 30b. The tail
stopper 67 has an outlet port 671 extending from axial
direction to radial direction at the inner end thereof. The
outlet port 671 communicates with an outlet channel 615
in the larger part of the flow-guiding body 61 while the
outlet channel 615 is further connected to an upper and
a lower outlet 33a, 33b of the upper and the lower barrels
30a, 30b. A stopper 23 is provided to control the opening
and closing of the air flow channel. A connection chan-
nel 33c is disposed beside the lower outlet 33b and con-
nected to a minor air channel 34 at the outer side of the
bottom of the tube 611. The movement of the stopper
23 is controlled by the trigger assembly 20.
[0017] The flow-guiding piston 62 is disposed within
the flow-guiding chamber 613 with a slimmer front part
and a wider rear part. An air piston 621 at the front end
of the flow-guiding piston 62 is forced against the major
air channel 612 while a separating body 622 at the rear
end of the flow-guiding piston 62 is inserted into the in-
ternal wall of the flow-guiding chamber 613 such that
the flow-guiding chamber 613 is divided by the separat-
ing body 622 into a front and a rear air pressure chamber
613a, 613b with different pressure area. A small through
hole 623 is interposed between the front and the rear
air pressure chambers 613a, 613b. The separating body
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622 can be constructed as a valve unit, as shown in
FIGS. 6 through 11. Instead of the valve unit, the sepa-
rating body 622 can be constructed as a membrane unit,
as shown in FIGS. 12 and 13. Both types of the sepa-
rating body 622 are movable within the flow-guiding
chamber 613 for changing the air pressure.
[0018] The delivery tube 64 is placed around the tube
611 at the front end of the flow-guiding body 61. A return
spring 65 is disposed around the front part of the delivery
tube 64.
[0019] Accordingly, the stopper 23 is used to control
the opening or closing of air flow channel, thereby lead-
ing to a pressure difference between the front and rear
air pressure chambers 613a, 613b of the flow-guiding
piston 62. As a result, the delivery tube 64 is shifted for-
ward by means that a small amount of air flow is fed into
the minor air channel 34 so as to push a paintball B a
little forward. Thereafter, the paintball B is discharged
by means of thrust of air flow into the major air channel
612.
[0020] The delivery tube 64 has a flange 641 at the
rear end thereof against which one end of the return
spring 65 is fixed. Moreover, the upper barrel 30a is pro-
vided with a corresponding flange 31 against which the
other end of the return spring 65 is pressed. An O-ring
642 is disposed around the outer circumference of the
rear end of the delivery tube 64.
[0021] Again, referring to FIG. 5 and 5(b), the pneu-
matic delivery mechanism 60 of the invention can be ax-
ially inserted into the upper barrel 30a, so that the pneu-
matic delivery mechanism 60 is easily taken out for
maintenance. Moreover, the flow-guiding body 61 in-
cludes an arched groove 68 at one end adjacent to the
tail of the paintgun while the upper barrel 30a has a
transverse through hole 36 at a corresponding position.
When a positioning pin 37 is inserted into a transverse
through hole 36 , the positioning pin 37 engages into the
arched groove 68 so that the pneumatic delivery mech-
anism 60 is fixed in place, as shown in FIG. 6. In addi-
tion, the barrel assembly 30 of the invention can be con-
structed in a piece while it is scooped out with the above-
mentioned inlet and outlet channels. Anyway, the two-
part barrel assembly 30, as shown in FIGS. 5(a) and 5
(b) is more convenient for fabrication.
[0022] The above-mentioned are the primary struc-
ture and features of the pneumatic delivery mechanism
60. The operational principles thereof, as shown in
FIGS. 6 through 8, are described as follows:
[0023] First of all, referring to FIG. 6, the initial state
of the pneumatic delivery mechanism 60 is shown.
Here, the stopper 23 closes the passage of the minor
air channel 34 while the air pressure source 70 of high
pressure gas enters through the upper and lower inlets
35a, 35b and the input port 614 into the flow-guiding
chamber 613. Then, it passes through the small through
hole 623 into the rear air pressure chamber 613b. The
pressure area of the rear air pressure chamber 613b up-
on the valve body 622 is much greater than the closing

area 63 of the air valve 621. Therefore, the flow-guiding
piston 62 is shifted forward. Meanwhile, the air valve 621
is pressed against the passage of the major air channel
612, thereby blocking the air pressure released from the
major air channel 612.
[0024] Then, referring to FIG. 7, the stopper 23 is con-
trolled by the trigger assembly 20 to be moved down-
ward such that the passage of the minor air channel 34
is opened. Here, the high pressure gas within the rear
air pressure chamber 613b may enter through the outlet
port 671, the output port 615, the upper and lower outlets
33a, 33b, the connection channel 33c and the minor air
channel 34 into the rear side (the area marked with A)
of the delivery tube 64 of the upper barrel 30a. As a re-
sult, this air pressure can push the delivery tube 64 for-
ward, thereby bringing the paintball B forward which falls
from the paintball-feeding tube 50. The volumen A of the
pushing surface of the delivery tube 64 is smaller than
the rear air pressure chamber 613b. Meanwhile, the air
flow is continuously fed with slight amount through the
small through hole 623 into the rear air pressure cham-
ber 613b. Since the pushing force on the valve body 622
is still greater than the force on the closing area 63 of
the air valve 621, the flow-guiding piston 62 won't be
moved. Furthermore, referring to FIG. 8, when the de-
livery tube 64 is shifted forward to gradually arrive in the
minor air channel 34 of the tube 611, the air flow, as
shown in FIG. 9, is led through the through hole 616 into
the tube 611. Since the small through hole 623 has too
small diameter to supply sufficient air required by the
rear air pressure chamber 613b, the gas pressure of
flow field is changed. Here, the pressure within the rear
air pressure chamber 613b is lowered. Meanwhile, the
pressure within the front air pressure chamber 613a is
changed to be greater than that of the rear air pressure
chamber 613b so that the flow-guiding piston 62, as
shown in FIG. 9, is shifted backward such that the air
valve 621, as shown in FIG. 9, moves backward and
departs from the input port of the major air channel 612.
Therefore, a great amount of gas thrusts past major air
channel 612 into the delivery tube 64, thereby discharg-
ing the paintball B.
[0025] Thereafter, referring to FIG. 10, the stopper 23
shifts upward to renewedly close the passage of air flow
of the minor air channel 34. Here, the flow-field pressure
is changed and the rear air pressure chamber 613b re-
gains the pressure. In addition, when air flow thrusts into
the major air channel 612, the top end C opposite to the
through hole 616 creates a draw-off effect of the fluid
mechanics. Therefore, the gas in the area D of the upper
barrel 30a is drawn off and shown in half-vacuum state
to reduce the resistance of the return spring 65 back to
the delivery tube 64. Thus, referring to FIG. 11, the de-
livery tube 64 inwardly returns and the pressure area of
the rear air pressure chamber 613b upon the valve body
622 is much greater than the closing area 63 of the air
valve 621 in the front air pressure chamber 613a. Ac-
cordingly, the initial state in FIG. 6 is regained.
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[0026] In testing the invention, it's found that little gas
remains in the D-area and the minor air channel 34 when
the delivery tube 64 is returned inwardly, thereby pro-
ducing a slight resistance (see FIG. 11 (a)). As shown
in FIG. 11(b), the stopper 23 includes an air-returning
hole 231 via which the remaining gas can be exhausted
from the connection channel 33c to an exhaust hole 251
at the bottom of the stopper 23. Accordingly, the resto-
ration thereof is more rapid and smooth. Moreover,
when the stopper 23 is moved downward to open the
lower outlet 33b, the exhaust hole 251 is closed by the
bottom surface of the stopper 23 (see FIG. 11(c)).
Therefore, it's assured that the gas injected from the
lower outlet 33b won't be exhaused by the air-returning
hole 231, but led through the connection channel 33c
into the minor air channel 34.
[0027] Again, referring to FIG. 5 together with the oth-
er figures, the stopper 23 of the invention can be con-
figured as a central shaft or the like of a control element
25 of an electromagnetic valve or an electromagnet. In
this embodiment, the electromagnetic valve is used as
control element 25. Besides, the trigger assembly 20 in-
cludes a trigger 21, firing circuit 22 and batteries 24. In
pulling the trigger 21, the switch of the firing circuit 22 is
actuated, thereby shifting the stopper 23 of the control
element 25 to achieve the control effect of the passage.
However, the trigger assembly 20 and the electromag-
netic valve are conventional elements so that no further
descriptions are given hereinafter.
[0028] According to the above-mentioned, the pneu-
matic delivery mechanism 60 of the invention makes
use of the change of the flow-field pressure. A minor air
flow is used to push the delivery tube 64 first so as to
bring the paintball B forward. Then, the discharge is per-
formed by the thrusting air flow. The two-stage air deliv-
ery system achieves the following effects:

1. Unlike the conventional paintgun, the invention
doesn't have the firing hammer to open the air valve
so that the wearing of the mechanic engagement
can be avoided. Moreover, the danger of the recip-
rocating shift of the push rod can be eliminated. As
a result, the safety in whole can be enhanced.

2. The invention has simple configuration and easy
assembly so that the malfunction rate is reduced.

3. The most important lies in that the airflow is fully
injected into the major air channel 612 when the ma-
jor air channel 612 uses airflow. Thus, the great
amount of airflow can be concentrated without dis-
persion so that the paintball can be smoothly and
axially discharged in acceleration way. As shown in
FIG. 8, when the paintball is discharged through the
major air channel 612, the feeding opening at the
bottom of the paintball-feeding tube 50 is closed by
the delivery tube 64 so that the air flow won't be dis-
persed to create air turbulence. Consequently, the

invention can smoothly discharge the paintball B to
preset distance only under the pressure of 20 kg/
cm2. Therefore, the pressure of the air pressure
source 70 can be reduced and the same pressure
source can be used for a longer time. Accordingly,
the safety can not only be elevated, but also the cost
can be reduced.

4. The pneumatic delivery mechanism 60 of the in-
vention is axially detachable from the barrel assem-
bly 30. In pulling the positioning pin 37 out of the
transverse through hole 36, the pneumatic delivery
mechanism 60 can be easily taken out from the bar-
rel assembly 30 for maintenance.

[0029] Many changes and modifications in the above-
described embodiments of the invention can, of course,
be carried out without departing from the scope thereof.
Accordingly, to promote the progress in science and the
useful arts, the invention is disclosed and is intended to
be limited only by the scope of the appended claims.

Claims

1. A paintgun with pneumatic feeding and discharging
process comprising:

a) a trigger assembly used to actuate the firing
element of paintballs;

b) a barrel assembly fitted above the trigger as-
sembly, a bore being provided at the front end
thereof, a paintball-feeding tube being dis-
posed above the bore; and

c) a pneumatic delivery mechanism installed
within the barrel assembly, including;

i) a flow-guiding body positioned within the
upper barrel, the front part of the flow-guid-
ing body being constructed as a tube hav-
ing a through hole inclinedly extended at
the top wall, the flow-guiding body having
an axially extending hole with a smaller di-
ameter at the front part and a larger diam-
eter at the rear part while a tail stopper is
plugged into the rear part of the flow-guid-
ing body, thereby forming a major air chan-
nel at the front part and a flow-guiding
chamber at the rear part thereof, the flow-
guiding chamber having an input port
which is in connection with upper and lower
inlets of the upper and lower barrels, the
tail stopper having an outlet port extending
from axial direction to radial direction at the
inner end thereof, the outlet port communi-
cating with an outlet channel in the larger
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part of the flow-guiding body while the out-
let channel is further connected to an upper
and a lower outlet of the upper and the low-
er barrels, a stopper being provided to con-
trol the opening and closing of the air flow
channel, a connection channel being dis-
posed beside the lower outlet and connect-
ed to a minor air channel at the outer side
of the bottom of the tube, the movement of
the stopper being controlled by the trigger
assembly;

ii) a flow-guiding movable body disposed
within the flow-guiding chamber with a
slimmer front part and a wider rear part, an
air piston at the front end of the flow-guid-
ing piston being forced against the major
air channel while a separating body at the
rear end of the flow-guiding piston is insert-
ed into the internal wall of the flow-guiding
chamber such that the flow-guiding cham-
ber is divided by the separating body into
a front and a rear air pressure chamber
with different pressure area, a small
through hole being interposed between the
front and the rear air pressure chambers;
and

iii) a delivery tube placed around the tube
at the front end of the flow-guiding body, a
return spring being disposed around the
front part of the delivery tube;

whereby the stopper is used to control the opening
or closing of air flow channel, thereby leading to a
pressure difference between the front and rear air
pressure chambers of the flow-guiding piston, and
the delivery tube is shifted forward by means that a
small amount of air flow is fed into the minor air
channel so as to push a paintball a little forward;
thereafter, the paintball is discharged by means of
thrust of air flow into the major air channel.

2. The paintgun with pneumatic feeding and discharg-
ing process as recited in claim 1 wherein the barrel
assembly is composed of an upper and a lower bar-
rel and both of which are assembled by fastening
elements.

3. The paintgun with pneumatic feeding and discharg-
ing process as recited in claim 2 wherein the upper
and lower barrels have an upper and a lower inlet
and an upper and a lower outlet, respectively.

4. The paintgun with pneumatic feeding and discharg-
ing process as recited in claim 1 wherein the barrel
assembly is formed in a piece.

5. The paintgun with pneumatic feeding and discharg-
ing process as recited in claim 1 wherein the deliv-
ery tube has a flange at the rear end thereof against
which one end of the return spring is fixed, and
wherein the barrel assembly is provided with a cor-
responding flange against which the other end of
the return spring is pressed, and wherein an O-ring
is disposed around the outer circumference of the
rear end of the delivery tube.

6. The paintgun with pneumatic feeding and discharg-
ing process as recited in claim 1 wherein the sepa-
rating body is a piston.

7. The paintgun with pneumatic feeding and discharg-
ing process as recited in claim 1 wherein the sepa-
rating body is a membrane.

8. The paintgun with pneumatic feeding and discharg-
ing process as recited in claim 1 wherein the trigger
assembly includes a trigger, firing circuit, batteries
and control elements.

9. The paintgun with pneumatic feeding and discharg-
ing process as recited in claim 8 wherein the control
element includes a stopper.

10. The paintgun with pneumatic feeding and discharg-
ing process as recited in claim 8 wherein the control
element includes a stopper.

11. The paintgun with pneumatic feeding and discharg-
ing process as recited in claim 8 wherein the air
pressure source is supplied by an air pressure tank.
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