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VARIABLE PNEUMATIC SEAR FOR PAINTBALL 
GUN 

CROSS REFERENCE TO RELATED 

APPLICATION(S) 

[0001] This application claims the bene?t of US. Provi 
sional Nos. 60/588,912 and 60/654,262 ?led Jul. 16, 2004 
and Feb. 18, 2005 respectively, Which are incorporated by 
reference as if fully set forth. 

FIELD OF INVENTION 

[0002] The ?eld of invention is the sport of paintball, and 
in particular paintball markers used therein. 

BACKGROUND 

[0003] This invention relates generally to the construction 
of compressed gas guns and more particularly to the guns 
designed to propel a liquid containing frangible projectile, 
otherWise knoWn as a “paintball”. As used herein, the term 
“compressed gas” refers to any mean knoWn in the art for 
providing a ?uid for ?ring a projectile from a compressed 
gas gun, such as a C02 tank, a nitrous tank, or any other 
means supplying gas under pressure. Older existing com 
pressed gas guns generally use a mechanical sear interface 
to link the trigger mechanism to the hammer or ?ring pin 
mechanism. In these guns, a trigger pull depresses the sear 
mechanism Which alloWs the hammer, under spring or 
pneumatic pressure, to be driven forWard and actuate a valve 
that releases compressed gas through a port in the bolt, 
Which propels a projectile from the barrel. 

[0004] This design, hoWever, has many problems, includ 
ing increased maintenance, damage after repeated cycles, 
and a higher amount of force is required to drive the hammer 
mechanism backWards to be seated on the sear. Also, 
because the sear and resulting hammer must be made of 
extremely hard materials, the gun is heavy. Such Weight is 
a disadvantage in paintball, Where a player’s agility Works to 
his advantage. 

[0005] To overcome the problems of a mechanical sear, 
people developed other solutions. One solution uses a pneu 
matic cylinder, Which uses spring or pneumatic pressure on 
alternating sides of a piston to ?rst hold a hammer in the 
rearWard position and then drive it forWard to actuate a valve 
holding the compressed gas that is used to ?re the projectile. 
Although the use of a pneumatic cylinder has its advantages, 
it requires the use of a stacked bore, Where the pneumatic 
cylinder in the loWer bore and is linked to the bolt in the 
upper bore through a mechanical linkage. It also requires 
increased gas use, as an independent pneumatic circuit must 
be used to move the piston backWards and forWards. A 
further disadvantage is that adjusting this pneumatic circuit 
can be dif?cult, because the same pressure of gas is used on 
both sides of the piston and there is no compensation for 
adjusting the amount of recock gas, used to drive it back 
Wards, and the amount of velocity gas, Which is the amount 
of force used to drive it forWard and strike the valve. This 
results in erratic velocities, inconsistencies, and shoot-doWn. 
In addition, this technology often results in sloWer cycling 
times, as three independent operations must take place. First, 
the piston must be cocked. Second, the piston must be driven 
forWard. Third, a valve is opened to alloW compressed gas 
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to enter a port in the bolt and ?re a projectile. Clearly, the 
above design leaves room for improvement. 

[0006] Single-bore designs have also been developed 
Which place the cylinder and piston assembly in the top bore, 
usually behind the bolt. This reduces the height of the 
compressed gas gun, but still requires that a separate circuit 
of gas be used to drive the piston in alternating directions, 
Which then actuates a valve to release compressed gas, 
Which drives the bolt forWard to launch a paintball. These 
are generally knoWn as spool valve designs. See, for 
instance, US. Pat. Nos. 6,644,295, 5,613,483 and 5,494, 
024. 

[0007] Existing spool valve designs have draWbacks as 
Well. Coordinating the movements of the tWo separate 
pistons to Work in conjunction With one another requires 
very precise gas pressures, port ori?ces, and timing in order 
to make the gun ?re a projectile. In the rugged conditions of 
compressed gas gun use, these precise parameters are often 
not possible. In addition, adjusting the velocity of a com 
pressed gas gun becomes very dif?cult, because varying the 
gas pressure that launches a paintball in turn varies the 
pressure in the pneumatic cylinder, Which causes erratic 
cycling. 
[0008] What is needed is a compressed gas gun design that 
eliminates the need for a separate cylinder and piston 
assembly and uses a pneumatic sear instead of a pneumatic 
double-acting cylinder to hold the ?ring mechanism in place 
prior to ?ring a projectile. This alloWs the gun to be very 
lightWeight and compact, and simpli?es adjusting the recock 
gas used to cock the bolt and the gas used to ?re the 
projectile. 

SUMMARY 

[0009] One aspect of the present invention provides an 
improved paintball gun that uses a loW-pressure pneumatic 
sear to hold the ?ring valve closed against the high pressure 
gas occupying the other side of the valve. In this manner, 
only one operation is required betWeen depressing the 
trigger and the ?ring of the paintball gun because a double 
acting cylinder is not required as an interface betWeen the 
trigger depression and actuation of the valve. The improved 
paintball gun is also substantially faster than existing elec 
tro-pneumatic paintball guns because it uses a bloW forWard 
bolt, in Which higher-pressure gas is held directly behind the 
bolt and has only one direction to travel during the ?ring of 
the paintball gun. 

[0010] In operation, a preferably normally open electro 
pneumatic valve directs loW pressure compressed gas to the 
front of the ?ring valve, Which is connected to the bolt, 
Which drives the valve backWards in a closed position. On 
the rearWard side of the ?ring valve, higher-pressure gas is 
occupying the space surrounding the surface of the ?ring 
valve. When the trigger is depressed, it sends an electrical 
signal to the electropneumatic valve that actuates it. When 
actuated, the electro-pneumatic valve shuts off and vents to 
atmosphere the How of loW-pressure gas to the front of the 
?ring valve. As this loW pressure gas is being vented, the 
higher pressure gas on the rear of the ?ring valve overcomes 
the pressure on the front of the valve, and the ?ring valve 
moves forWard, alloWing the higher pressure gas to escape 
around the edges of the valve to be directed doWn through 
the center of the bolt to launch the projectile. When the 
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electropneumatic valve is de-actuated, loW-pressure gas is 
then directed to the front of the ?ring valve, driving it 
rearWards to seat the valve. 

BRIEF DESCRIPTION OF THE DRAWING(S) 

[0011] Other objects of the invention Will be more readily 
apparent upon reading the following description of embodi 
ments of the invention and upon reference to the accompa 
nying draWings Wherein: 

[0012] FIG. 1 is a side vieW of a compressed gas gun 
utiliZing a variable pneumatic sear in the ?ring position. 

[0013] FIG. 2 is a side vieW of a compressed gas gun 
utiliZing a variable pneumatic sear in the loading position. 

[0014] FIG. 3 is an expanded vieW of the variable pneu 
matic sear in the loading position. 

[0015] FIG. 4 is an expanded vieW of the variable pneu 
matic sear in the launching position. 

[0016] FIG. 5 is an expanded isometric vieW of the 
sWitches located Within the recess. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT(S) 

[0017] FIGS. 1-5 illustrate of a compressed gas gun 
incorporating a pneumatic sear. Referring to FIGS. 1 and 2, 
a paintball gun generally comprises a main body 3, a grip 
portion 45, a trigger 24, a feed tube 6, and a barrel 10. These 
components are generally constructed out of metal or a 
suitable substance that provides the desired rigidity of these 
components. Main body 3 generally is connected to a supply 
of projectiles by feed tube 6 as understood by those skilled 
in the art. Main body 3 is also connected to grip portion 45, 
Which houses the trigger 24, battery 64 and circuit board 63. 
The trigger 24 is operated by manual depression, Which 
actuates micro-sWitch 86 directly behind trigger 24 to send 
an electrical signal to circuit board 63 to initiate the launch 
ing sequence. Barrel 10 is also connected to body 3, pref 
erably directly in front of feed tube 6, to alloW a projectile 
to be ?red from the gun. 

[0018] Hereinafter, the term forWard shall indicate being 
toWards the direction of the barrel 10 and rearWard shall 
indicate the direction aWay from the barrel 10 and toWards 
the rear of main body 3. Preferably forWard of the grip 
portion 45, and also attached to main body 3, the regulator 
mount 2 houses both the loW-pressure regulator 21 and the 
high-pressure regulator 50. Compressed gas is fed from 
preferably a compressed gas tank into the input port 49 on 
high-pressure regulator 50 to be directed to tube 7 to launch 
a projectile and to be directed to loW pressure regulator 21 
to cock the bolt tip 38 for loading. Both regulators 21, 50 are 
constructed from principles generally knoWn to those skilled 
in the art, and have adjustable means for regulating com 
pressed gas pressure. 

[0019] Referring more particularly to FIGS. 3 and 4, 
housed Within main body 3 is the ?ring mechanism of the 
gun. Firing mechanism preferably consists of a bolt tip 38, 
Which is preferably constructed out of delrin or metal and is 
connected to piston 32, housed in cylinder body 31. Piston 
32 is also constructed out of delrin or metal, and is connected 
to valve pin 33, housed on the interior of piston 32. In the 
loading position, valve pin 33 is forced rearWard and seal 70 
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(located on a rearWard portion 33a of the valve pin 33) is 
pushed against the lip 75 of valve housing tip 35, holding 
high-pressure compressed gas A on the rearWard face 33b of 
valve pin 33 and preventing the How through bolt tip 38. All 
seals, including o-ring 70 are constructed out of urethane, 
BUNA, or TEFLON, or any other substance that effectively 
prevents gas leakage beyond the surface of the seal. Valve 
housing tip 35 is integrally connected to valve housing 34, 
Which prevents leakage of high-pressure compressed gas 
around the valve housing 34. Seals 102 also prevent leakage 
of high-pressure gas and are placed at each connecting 
section of the various components. Cylinder 31 surrounds 
valve housing 34 and provides sealed housing for piston 32, 
Which contains a ?rst surface 72 for loW pressure gas B to 
How into to drive piston 32 rearWard and seal valve pin 33 
against tip 35. Valve housing 34 preferably contains an 
interior chamber 36 for storing compressed gas to be used to 
?re a projectile from the gun. 

[0020] The variable pneumatic sear 29 of the compressed 
gas gun of the present invention preferably consists of a 
control valve 30, a piston 32, residing in preferably sealed 
cylinder housing 31. Control valve 30 directs loW pressure 
compressed gas from loW pressure regulator 21 through 
manifold 41 to the cylinder housing 31, alloWing gas to 
contact ?rst surface of piston 32, driving the piston 32 
rearWard to seat the valve pin 33 When de-actuated, Which 
is considered the loading position. The loW pressure com 
pressed gas is able to drive the piston 32 rearWard against 
high-pressure gas pressure on valve pin 33 because the 
surface area of ?rst surface 72 of piston 32 is larger than that 
of the surface of valve pin 33. Control valve 30 preferably 
consists of a normally open three-Way valve. When actuated, 
a normally open valve Will close its primary port and exhaust 
gas from the primary port, thereby releasing pressure from 
the ?rst surface of piston 32, through a port 42 drilled into 
manifold 41. This alloWs high pressure compressed gas, 
pushing against the smaller surface area of valve in 33, to 
drive pin 33 forWard and break the seal by o-ring 70 to 
release the stored gas from valve housing 34. Compressed 
gas then ?oWs around valve pin 33, through ports in piston 
32, and out through bolt tip 38 to launch a projectile from the 
barrel 10. 

[0021] Control valve 30 is preferably controlled by an 
electrical signal sent from circuit board 63. The electronic 
control circuit consists of on/olf sWitch 87, poWer source 64, 
circuit board 63, and micro-sWitch 86. When the gun is 
turned on by on/olf sWitch 87, the electronic control circuit 
is enabled. For convenience, the on/olf sWitch 87 (and an 
optional additional sWitches, such as that for adjacent anti 
chop eye that prevents the bolt’s advance When a paintball 
100 is not seated Within the breech) is located on the rear of 
the marker, Within a recess 88 shielded on its sides by 
protective Walls 89. This location protects the sWitch 87 
from inadvertent activation during play. The sWitch 87 is 
preferably illuminated by LEDs. 

[0022] When actuating sWitch 86 by manually depressing 
trigger 24, an electrical signal is sent by circuit board 63 to 
the control valve 30 to actuate and close the primary port, 
thereby releasing valve pin 33 and launching a projectile. 
Once the momentary pulse to the control valve 30 is stopped 
by circuit board 63, the electronic circuit is reset to Wait for 
another signal from sWitch 86 and the gun Will load its next 
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projectile. In this manner, the electrical control circuit con 
trols a ?ring operation of the compressed gas gun. 

[0023] A description of the gun’s operation is noW illus 
trated. The function of the pneumatic sear is best illustrated 
With reference to FIGS. 3 and 4, Which depict the move 
ments of piston 32 more clearly. Compressed gas enters the 
high-pressure regulator 50 through the input port 49. The 
high-pressure regulator is generally knoWn in the art and 
regulates the compressed gas to about 200-300 p.s.i. These 
parameters may be changed and adjusted using adjustment 
screW 51. Which is externally accessible to a user for 
adjustment of the gas pressure in the high-pressure regulator. 
This high-pressure gas is used to actuate the ?ring valve and 
launch a projectile from the barrel 10 of the compressed gas 
gun. Upon passing through high-pressure regulator 50, com 
pressed gas is fed both through gas transport tube 7 to the 
valve chamber 36 via manifold 8, and through port 5 to the 
loW pressure regulator 21. LoW-pressure regulator 21 is also 
generally knoWn in the art. Compressed gas is regulated 
doWn to approximately betWeen 50-125 p.s.i. by the loW 
pressure regulator, and is also adjusted by an externally 
accessible adjustment screW/cap 28, Which is preferably 
externally manually adjustable for easy and quick adjust 
ment. Compressed gas then passes through port 25 into 
manifold 41, Where electro-pneumatic valve 30 directs it 
into cylinder housing 31 through loW pressure passages 74 
and loW pressure gas pushes against ?rst surface 72 on 
piston 32, driving it rearWards and seating seal 70 against 
valve housing tip 35. Note that piston’s 32 movement in the 
rearWard direction is limited by contact betWeen the second 
surface 76 and a stop 3411 on the valve housing 34. 

[0024] This alloWs bolt tip 38 to clear the breech area of 
the body 3, in Which stage a projectile 100 moves from the 
feed tube 6 and rests directly in front of bolt tip 38. The 
projectile is noW chambered and prepared for ?ring from the 
breech. The high-pressure compressed gas, Which has 
passed into the valve chamber 36 via high pressure passage 
37, is noW pushing against valve pin 33 on the rear of piston 
32. The seal created by o-ring 70 on valve pin 33 is not 
broken because the force of the loW-pressure gas on the ?rst 
side of cylinder 31 is sufficient to hold the valve pin 33 
rearWard. 

[0025] When trigger 24 is depressed, electro-pneumatic 
valve 30 is actuated (preferably using a solenoid housed 
Within the manifold 41, shutting oif the How of loW-pressure 
gas to housing 31 and venting the housing 31 via manifold 
41. This alloWs the higher pressure gas, Which is already 
pushing against valve tip 33 from the rear, to drive valve tip 
33 forWard to the ?ring position and break the seal 72 
against the housing 35. Bolt tip 38, Which is connected to 
piston 32, pushes a projectile forWard in the breech and seals 
the feed tube 6 from compressed gas during the ?rst stage of 
launch because the valve pin 33 is still passing through valve 
housing tip 35 during this stage. This prevents gas leakage 
up the tube 6 and positions the projectile for accurate launch. 
Once the valve pin 33 clears the housing tip 35, a How 
passage D is opened, and the higher pressure gas ?oWs 
through ports drilled through the interior of piston 32 and 
bolt tip 38 and propels the paintball from barrel 10. Note that 
the piston’s 32 movement in the forWard direction is limited 
by contact betWeen the ?rst surface 72 and a shoulder 73 
Within the cylinder 31. 
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[0026] The signal sent to electro-pneumatic valve 30 is a 
momentary pulse, so When the pulse ceases, the valve 30 is 
de-actuated. This alloWs loW-pressure gas to enter cylinder 
housing 31 and drive valve piston 32 rearWards against the 
force exerted by high-pressure gas to the seated position and 
alloW loading of the next projectile. 

[0027] Since piston 32 has a larger surface area on its 
outside diameter than the surface area on the valve pin 33, 
loW-pressure gas is able to hold high-pressure gas Within the 
valve chamber 36 during the loading cycle of the gun. This 
is more advantageous than a design Where a separate piston 
is used to actuate a separate valve, because the step of 
actuating and de-actuating the piston is removed from the 
launch cycle. 

[0028] In addition, the pressures of the loW pressure gas 
and high pressure gas may be varied according to user 
preference, thereby alloWing for many variable pneumatic 
con?gurations of the gun and reducing problems With erratic 
cycling caused by using the same gas to control both the 
recock and launch functions of the gun. Because the 
mechanical sear is eliminated, the gun is also extremely 
lightWeight and recoil is signi?cantly reduced. The gun is 
also signi?cantly faster than existing designs because the 
independent piston operation is eliminated. 

[0029] In an alternate embodiment, the compressed gas 
gun can operate at one operating pressure instead of having 
a high-pressure velocity circuit and a loW-pressure recock 
circuit. This is easily accomplished by adjusting the ratio of 
the surface siZes of the ?rst surface 72 and the valve pin 33. 
In this manner, the siZe of the gun is reduced even more 
because loW-pressure regulator 21 is no longer needed. 

[0030] While the present invention is described as a vari 
able pneumatic sear for a paintball gun, it Will be readily 
apparent that the teachings of the present invention can also 
be applied to other ?elds of invention, including pneumati 
cally operated projectile launching devices of other types. In 
addition, the gun may be modi?ed to incorporate a mechani 
cal or pneumatic control circuit instead of an electronic 
control circuit, for instance a pulse valve or manually 
operated valve, or any other means of actuating the pneu 
matic sear. 

[0031] It Will be thus seen that the objects set forth above, 
and those made apparent from the preceding description, are 
attained. It Will also be apparent to those skilled in the art 
that changes may be made to the construction of the inven 
tion Without departing from the spirit of it. It is intended, 
therefore, that the description and draWings be interpreted as 
illustrative and that the folloWing claims are to be inter 
preted in keeping With the spirit of the invention, rather than 
the speci?c details. set forth. 

[0032] It is also to be understood that the folloWing claims 
are intended to cover all the generic and speci?c features of 
the invention herein described and all statements of the 
scope of the invention that, as a matter of language, might 
be said to fall therebetWeen. 

What is claimed is: 
1. A compressed gas driven gun comprising; 

a cylinder comprising a piston and a valve pin slidable 
coaxially therein; 
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compressed gas at a ?rst pressure that biases the piston in 
a ?rst direction; 

compressed gas at a second pressure that biases the piston 
in a second direction, and overcomes a force exerted by 
the ?rst pressure biasing the piston in the ?rst direction 
so that the piston moves in the second direction; and 

a valve that, in response to a signal, decreases the second 
pressure enough to alloW the compressed gas at a ?rst 
pressure to bias the piston in the ?rst direction, Which 
in turn releases the compressed gas at a ?rst pressure to 
?re a projectile from the gun. 

2. The gun of claim 1 Wherein the projectile is a frangible 
paintball. 

3. The gun of claim 1, further comprising: 

a source of compressed gas that supplies both compressed 
gas at the ?rst pressure; and 

a regulator that decreases the ?rst pressure to the second 
pressure. 

4. The gun of claim 3, Wherein the second pressure is 
adjustable. 

5. The gun of claim 3, Wherein the regulator is adjustable 
by turning an externally accessible adjustment cap. 

6. The gun of claim 1, Wherein the valve decreases the 
second pressure by venting the compressed gas at a second 
pressure. 

7. The gun of claim 1, Wherein the compressed gas at a 
second pressure is vented through a manifold. 

8. The gun of claim 1, further comprising: 

a trigger that When depressed, sends the signal to the 
valve. 

9. The gun of claim 6, Wherein the signal is pulsed in such 
a manner that once the compressed gas at a high pressure is 
released, the valve ceases decreasing the second pressure. 

10. The marker of claim 1, Wherein the ?rst direction is a 
forWard direction corresponding to a direction from Which 
the paintball exits the marker, and a rearWard direction is a 
direction substantially opposite that of the forWard direction. 

11. The gun of claim 10, Wherein the cylinder further 
comprises a valve housing tip ?xed Within a valve housing 
Within the cylinder, that is siZed to receive a rearWard 
portion of the valve pin When the compressed gas at a second 
pressure biases the piston in the second direction, said 
rearWard portion having a face upon Which the compressed 
gas at a ?rst pressure acts to bias the piston in the forWard 
direction. 

12. The gun of claim 11, Wherein the compressed gas at 
a second pressure acts on a ?rst surface of the piston to bias 
the piston in the rearWard direction. 

13. The gun of claim 12, Wherein When the compressed 
gas at the second pressure acts to bias the piston in the 
forWard direction, the piston’s movement in the forWard 
direction is limited by contact betWeen the ?rst surface and 
a shoulder Within the cylinder. 

14. The gun of claim 12, Wherein When the Wherein When 
the compressed gas at the second pressure acts to bias the 
piston in the rearWard direction, the piston’s movement in 
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the rearWard direction is limited by contact betWeen the 
second surface and a stop on the valve housing. 

15. The gun of claim 12, Wherein When the compressed 
gas at the second pressure acts to bias the piston in the 
forWard direction, the piston’s movement in the forWard 
direction is limited by contact betWeen the ?rst surface and 
a shoulder Within the cylinder; 

Wherein When the Wherein When the compressed gas at 
the second pressure acts to bias the piston in the 
rearWard direction, the piston’s movement in the rear 
Ward direction is limited by contact betWeen the second 
surface and a stop on the valve housing; 

and Wherein a surface area of the ?rst surface is greater 
than a surface area of the face. 

16. The gun of claim 1, further comprising a poWer sWitch 
that controls electricity driven functions Within the gun 
including the signal, said sWitch located Within a recess 
Within the gun. 

17. The gun of claim 16, Wherein the recess is located in 
a rear portion of the gun, behind a trigger. 

18. The gun of claim 17, Wherein the recess is located 
beloW the cylinder. 

19. The gun of claim 16, Wherein the recess is de?nes by 
at least tWo sideWalls located on either side of the sWitch. 

20. The gun of claim 16, further comprising a second 
sWitch located Within the recess, for controlling other gun 
functions. 

21. The gun of claim 16, Wherein the sWitch is illumi 
nated. 

22. The gun of claim 21, Wherein the sWitch is illuminated 
by an LED. 

23. A compressed gas driven gun comprising; 

a bolt slidable Within a cylinder in a ?rst direction under 
a ?rst pressure exerted by compressed gas, and slidable 
Within the cylinder in a second direction under a second 
pressure exerted by the compressed gas, Wherein the 
?rst pressure acts on a ?rst surface area smaller than 
that of a second surface area acted on by the second 
pressure; and 

Wherein When the bolt moves in one of the tWo directions, 
a paintball is driven from the gun by the compressed 
gas. 

24. A compressed air driven gun comprising a poWer 
sWitch that controls electricity driven functions Within the 
gun including the signal, said sWitch located Within a recess 
Within the gun. 

25. The gun of claim 24, Wherein the recess is located in 
a rear portion of the gun, behind a trigger. 

26. The gun of claim 25, Wherein the recess is located 
beloW the cylinder. 

27. The gun of claim 24, Wherein the recess is de?nes by 
at least tWo sideWalls located on either side of the sWitch. 

28. The gun of claim 24, further comprising a second 
sWitch located Within the recess, for controlling other gun 
functions. 


