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EEQ‘EERST Apaintball marker is provided including a body, a bolt and 
BOX 401 an actuator. The body de?nes a chamber having a paintball 
TORONTO’ 0N MSH 3Y2 (CA) inlet. The bolt is slideable Within the chamber betWeen an 

open position Wherein the bolt permits the entry of a 
(21) APPL N0. 11/017’736 paintball through the paintball inlet into the chamber, and a 

closed position Wherein the bolt prevents the entry of a 
(22) Filed; Dec_ 22, 2004 paintball through the paintball inlet into the chamber. The 

actuator is operatively connected to the bolt. The actuator is 
Related US, Application Data adapted to apply an opening force to move the bolt toWards 

the open position and a closing force to move the bolt 
(63) Continuation of application No. 10/361,766, ?led on toWards the closed position. The closing force is different 

Feb. 11, 2003, noW Pat. No. 6,857,423. from the opening force. 
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PAINTBALL MARKER AND KIT OF PARTS 
THEREFOR 

FIELD OF THE INVENTION 

[0001] The present invention relates to paintball markers 
and more particularly to chambering of paintballs in paint 
ball markers. 

BACKGROUND OF THE INVENTION 

[0002] Many people today enjoy playing paintball games 
With sophisticated paintball markers. A typical paintball 
marker has a chamber from Which paintballs are ?red. A 
paintball tube communicates With the chamber, and holds 
paintballs for feeding into the chamber. Abolt slides Within 
the chamber and controls the entry of paintballs from the 
paintball tube into the chamber. The bolt is typically moved 
betWeen an open position Whereby a paintball is permitted to 
enter the chamber and a closed position Whereby the entry 
of paintballs into the chamber is prevented. A pneumatic 
actuator is typically used to move the bolt. 

[0003] If a paintball does not feed correctly in the cham 
ber, the bolt can squash and rupture the paintball, releasing 
paint onto the interior mechanisms of the marker. As a result, 
the released paint can disrupt the proper functioning of the 
marker. Consequently, after a paintball is squashed inside a 
marker, it is usually required for the marker to be disas 
sembled and cleaned to remove any paint on the interior 
mechanisms. 

[0004] There is, therefore, a continuing need for paintball 
markers that have a reduced tendency to squash and rupture 
paintballs contained therein. 

SUMMARY OF THE INVENTION 

[0005] In a ?rst aspect, the present invention is directed to 
a paintball marker including a body, a bolt and an actuator. 
The body de?nes a chamber having a paintball inlet. The 
bolt is slideable Within the chamber betWeen an open 
position Wherein the bolt permits the entry of a paintball 
through the paintball inlet into the chamber, and a closed 
position Wherein the bolt prevents the entry of a paintball 
through the paintball inlet into the chamber. The actuator is 
operatively connected to the bolt. The actuator is adapted to 
apply an opening force to move the bolt toWards the open 
position and a closing force to move the bolt toWards the 
closed position. The opening force is different from the 
closing force. 

[0006] In a second aspect the present invention is directed 
to an actuator for a paintball marker. The paintball marker 
includes a body that de?nes a chamber. The chamber has a 
paintball inlet. The paintball marker further includes a bolt 
that is slideable Within the chamber betWeen an open posi 
tion Wherein the bolt permits the entry of a paintball through 
the paintball inlet into the chamber and a closed position 
Wherein the bolt prevents the entry of a paintball through the 
paintball inlet into the chamber. The paintball marker further 
includes a pneumatic cylinder that is operatively connected 
to the bolt. The actuator comprises a control valve. The 
control valve is positionable in a ?rst control valve position 
Wherein the control valve is adapted to transmit gas at a ?rst 
pressure to the pneumatic cylinder for driving the bolt 
toWards the open position. The control valve is also posi 
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tionable in a second control valve position Wherein the 
control valve is adapted to transmit gas at a second pressure 
to the pneumatic cylinder to drive the bolt toWards the closed 
position. The second pressure is different from the ?rst 
pressure. 

[0007] In a preferred embodiment of the second aspect, the 
paintball marker includes a ?rst regulator, and the actuator 
includes a second regulator. The ?rst regulator is ?uidly 
connectable to a pressuriZed gas source and is adapted to 
provide gas at the ?rst pressure. The second regulator is 
?uidly connectable to the pressuriZed gas source and is 
adapted to provide gas at the second pressure. 

[0008] In a third aspect, the present invention is directed 
to a method for controlling the How of paintballs through a 
paintball inlet into a chamber that is de?ned in a body of a 
paintball marker. The paintball marker includes a bolt that is 
slideable Within the chamber. The method comprises: 

[0009] applying an opening force to the bolt to move the 
bolt to an open position to permit the entry of a paintball 
through the paintball inlet into the chamber; and 

[0010] applying a closing force to the bolt to move the bolt 
to a closed position to prevent the entry of a paintball 
through the paintball inlet into the chamber, Wherein the 
closing force is different from the opening force. 

[0011] In a fourth aspect, the present invention is directed 
to a paintball marker including a body, a bolt, a pneumatic 
cylinder and a control valve. The body de?nes a chamber 
that has a paintball inlet. The bolt is slideable Within the 
chamber betWeen an open position Wherein the bolt permits 
entry of a paintball through the paintball inlet into the 
chamber and a closed position Wherein the bolt prevents 
entry of a paintball through the paintball inlet into the 
chamber. The pneumatic cylinder includes a cylinder hous 
ing that has a ?rst cylinder port and a second cylinder port. 
The pneumatic cylinder further includes a piston that is 
slideable Within the cylinder housing betWeen the ?rst and 
second cylinder ports. The piston is operatively connected to 
the bolt. The control valve is for controlling gas How to the 
?rst and second cylinder ports. The control valve is adapted 
to send gas to the ?rst cylinder port to move the piston in a 
?rst direction to move the bolt toWards the open position 
With an opening force. The control valve is adapted to send 
gas to the second cylinder port to move the piston in a 
second direction to move the bolt toWards the closed posi 
tion With a closing force. The closing force is suf?ciently 
loW as to inhibit rupturing of a paintball if, during use, the 
paintball is con?ned by the bolt during movement of the bolt 
toWards the closed position. 

[0012] In a ?fth aspect, the present invention is directed to 
a paintball marker including a body, a bolt and an actuator. 
The body de?nes a chamber that has a paintball inlet. The 
bolt is slideable Within the chamber betWeen an open 
position Wherein the bolt permits entry of a paintball through 
the paintball inlet into the chamber and a closed position 
Wherein the bolt prevents entry of a paintball through the 
paintball inlet into the chamber. The actuator is operatively 
connected to the bolt and is adapted to apply a closing force 
to move the bolt toWards the closed position. The closing 
force is suf?ciently loW as to inhibit rupturing of a paintball 
if, during use, the paintball is con?ned by the bolt during 
movement of the bolt toWards the closed position. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The present invention Will noW be described by 
Way of example only With reference to the attached draW 
ings, in Which: 

[0014] FIG. 1a is a partially sectional side vieW of a 
paintball marker in accordance With a ?rst embodiment of 
the present invention, in a bolt-closed position; 

[0015] FIG. 1b is a partially sectional side vieW of the 
paintball marker shoWn in FIG. 1a, in a bolt-open position; 

[0016] FIG. 2 is a partially sectional side vieW of the 
paintball marker shoWn in FIG. 1a, illustrating a mis-feed of 
a paintball; 

[0017] FIGS. 3a and 3b are magni?ed sectional side 
vieWs illustrating the operation of a control valve for the 
paintball marker shoWn in FIG. 1a; 

[0018] FIG. 4a is a partially sectional side vieW of a 
paintball marker in accordance With a second embodiment 
of the present invention, in a bolt-closed position; 

[0019] FIG. 4b is a partially sectional side vieW of the 
paintball marker shoWn in FIG. 4a, in a bolt-open position; 

[0020] FIGS. 5a and 5b are magni?ed sectional side 
vieWs of a control valve for use With the paintball marker 
shoWn in FIG. 4a; 

[0021] FIG. 6 is a kit of parts in accordance With another 
embodiment of the present invention for retro?t to a paint 
ball marker of the prior art; 

[0022] FIG. 7 is a paintball marker of the prior art; 

[0023] FIG. 8 is a paintball marker derived from retro?t 
ting the kit of parts of FIG. 6 to the paintball marker of FIG. 
7; and 

[0024] FIG. 9 is a magni?ed sectional side vieW of a 
combined cylinder/control valve unit that may be incorpo 
rated into the paintball markers shoWn in FIGS. 1a and 8. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0025] Reference is made to FIG. 1a, Which shoWs a 
paintball marker 10 in accordance With a ?rst embodiment 
of the present invention. 

[0026] The paintball marker 10 is used to ?re paintballs 12 
during, for example, a paintball game. For simplicity and 
greater clarity of the Figures, several of the components of 
the paintball marker 10 that are involved in the ?ring of 
paintballs 12 have not been shoWn in the Figures. 

[0027] The paintball marker 10 includes a body 14, a bolt 
16, and an actuator 18. The body 14 de?nes a chamber 20 
for holding a paintball 12 to be ?red. The chamber 20 has a 
paintball inlet 22 through Which paintballs 12 are fed one at 
a time for ?ring. A paintball tube 24 may extend outWards 
from the body 14 for holding a plurality of paintballs 12 to 
be fed into the chamber 20. The chamber 20 may extend 
generally linearly and may have a front end 26, Which is 
open. The chamber 20 has a diameter that is suf?ciently 
large that it does not hamper the movement of the paintball 
12 therein. 
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[0028] Abarrel 28 may be mounted in the front end 26 in 
?uid communication With the chamber 20. The barrel 28 
may have a diameter that is the same or optionally slightly 
smaller than the diameter of the paintballs 12. It Will be 
appreciated that the barrel diameter is also smaller than the 
chamber diameter. 

[0029] The barrel 28 has an inlet Which is shoWn at 29. 
The inlet 29 includes a transition portion 29a (shoWn more 
clearly in FIG. 1b), Which smoothly transitions from the 
diameter of the chamber 20 to the diameter of the barrel 28. 

[0030] The chamber 20 has a rear end 30 in Which there is 
an opening 32. The bolt 16 is slideable Within the chamber 
20 and connects to the actuator 18 through the opening 32. 
The bolt 16 is moveable by means of the actuator 18, 
betWeen a closed position, as shoWn in FIG. 1a and an open 
position, as shoWn in FIG. 1b. When the bolt 16 is in the 
closed position, a paintball 12 in the chamber 20 is held in 
position betWeen the forWard end of the bolt 16, Which is 
shoWn at 35, and the inlet 29 of the barrel 28. Because of the 
snug ?t of the paintball 12 in the barrel 28, the paintball is 
prevented from rolling out of the barrel 28 prior to ?ring of 
the paintball marker 10. In the embodiment shoWn in FIG. 
1a, the paintball 12 is positioned only partially in the barrel 
28 When the bolt 16 is in the closed position. It is alterna 
tively possible, hoWever, to have an embodiment (not 
shoWn), Wherein the bolt 16 pushes the paintball 12 further 
into the barrel 28 prior to ?ring of the marker 10. 

[0031] In addition to retaining the paintball 12 in place in 
the chamber 20, the bolt 16 also blocks the paintball inlet 22, 
and prevents other paintballs 12 from entering the chamber 
20, When in the closed position shoWn in FIG. 1a. An outlet 
35a is provided in the forWard end 35 of the bolt 16, for 
pressuriZed air. When the paintball marker 10 is ?red, 
pressuriZed air exits through the outlet 35a to ?re the 
paintball 12 through the barrel 28 and out of the marker 10. 

[0032] Reference is made to FIG. 1b, Which shoWs the 
paintball marker 10 in the bolt-open position. When the bolt 
16 is in the open position, the bolt 16 does not block the 
paintball inlet 22, and thus permits the entry of a paintball 
12 into the chamber 20. As shoWn in FIG. 1b, When in the 
open position, the bolt 16 may extend outWards from the 
chamber 20 through the opening 32. 

[0033] When in the open position, the front end 35 of the 
bolt 16 may be positioned generally aligned With the rear 
most edge of the paintball inlet 22. A detent 34 extends into 
the chamber 20 proximate the forWardmost edge of the 
paintball inlet 22. When the bolt 16 is open, the detent 34 
and the bolt 16 cooperate to retain one paintball 12 in the 
chamber in a position to block other paintballs 12 from 
entering the chamber 20. 

[0034] The detent 34 is resilient so as to permit the bolt 16 
to push a paintball 12 therepast during closure of the bolt 16. 
The detent 34 may be resilient by any suitable means, such 
as by being spring loaded. 

[0035] The detent 34 is shaped so as not to rupture the 
paintball 12 as it moves therepast. For example the detent 34 
may be spherical. 

[0036] The actuator 18 is used to move the bolt 16 
betWeen the open and closed positions. The actuator 18 may 
be any suitable type of actuator. For example, the actuator 18 
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may utilize gas pressure from a suitable gas source such as 
a pressurized air tank (not shown), to drive the bolt 16 
betWeen the open and closed positions. The pressurized air 
tank (not shoWn) may contain an actuation gas, such as air, 
at several thousand psi, at least initially. Aprimary regulator 
(not shoWn) may be connected to the air tank to reduce the 
air pressure of the actuation air doWn to a pressure suitable 
for use in ?ring the paintball marker 10, eg. 150-350 psi. The 
primary regulator (not shoWn) may be a single stage regu 
lator, or alternatively may be a dual stage regulator, essen 
tially consisting of tWo regulators in series to reduce the air 
pressure in stages doWn to the ?ring pressure. The marker 10 
includes an air conduit 36 for transporting air from the 
primary regulator (not shoWn) through an inlet 36a, to the 
?ring mechanism (not shoWn) and to the actuator 18. 

[0037] The actuator 18 includes a pneumatic cylinder 37, 
a control valve 38, a ?rst actuator regulator 40, and a second 
actuator regulator 42. The pneumatic cylinder 37 includes a 
housing 44 and a piston 46. Movement of the piston 46 
Within the housing 44 is controlled by the entry and dis 
charge of air in the housing 44 through a ?rst port 48 and a 
second port 50. Arod 52 extends from the piston 46 out from 
the pneumatic cylinder 37 and through the body 14 of the 
paintball marker 10. The rod 52 connects the piston 46 to a 
back plate 53, to Which the bolt 16 is also connected. By 
virtue of the connection of the piston 46 to the bolt 16 by 
means of the rod 52 and the back plate 53, movement of the 
piston 46 in the housing 44 causes movement of the bolt 16 
in the chamber 20. 

[0038] The ?rst and second actuator regulators 40 and 42 
are mounted in ?uid communication With the air conduit 36 
to receive air from the primary regulator (not shoWn). More 
speci?cally, the paintball marker 10 may include a manifold 
54 that has an internal air conduit 55 therein that is in ?uid 
communication With the air conduit 36. 

[0039] The manifold 54 has a ?rst port 55a for connection 
to the ?rst actuator regulator 40 and a second port 55b for 
connection to the second actuator regulator 42. The manifold 
54 may optionally also include a third port 55c, Which may 
be used as desired, or Which may be plugged When not in 
use. 

[0040] The manifold 54 may be a separate component that 
mounts to the body 16 of the paintball marker 10, or 
alternatively, the manifold 54 may be integral With the body 
16. The manifold 54 may include mounting means for the 
?rst and second actuator regulators 40 and 42, for the control 
valve 38 and for the pneumatic cylinder 37, as shoWn in 
FIG. 1a. It is alternatively possible, hoWever, for some or all 
of these components to mount to the body 16 instead of 
mounting onto the manifold 54. 

[0041] PressuriZed air travels from the air tank (not 
shoWn) through the primary regulator (not shoWn), Where it 
is reduced to the ?ring pressure. From there the air travels 
through the air conduit 36 in the body 16, and from the air 
conduit 36, through the internal air conduit 55 in the 
manifold 54. From the air conduit 55, the air is distributed 
to the ?rst and second actuator regulators 40 and 42. 

[0042] It is alternatively possible, hoWever, for the pri 
mary regulator (not shoWn) to be connected directly into the 
manifold 54 using the optional port 55c, instead of being 
connected to the air conduit inlet 36a on the body 16. In that 
case, it Will be appreciated that the inlet 36a on the body 16 
Would require plugging. 
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[0043] The actuator regulators 40 and 42 reduce the pres 
sure of the air received from the primary regulator (not 
shoWn), doWn to tWo different outlet pressures. The ?rst 
regulator 40 may reduce the pressure of the air to betWeen 
50-100 psi, and the second regulator 42 may reduce the 
pressure of the air to betWeen 10-50 psi. The air pressures 
provided by the regulators 40 and 42 may be selected based 
on the speci?c characteristics of the components of the 
paintball marker 10. For example, if there is signi?cant 
resistance in the movement of the bolt 16 in the chamber 20, 
the regulators 40 and 42 may be selected to provide air at 
higher pressures. Conversely, if for example, the bolt 16 
moves With little resistance in the chamber 20 then accord 
ingly, loWer pressures may be selected for the ?rst and 
second regulators 40 and 42. 

[0044] The control valve 38 controls the movement of the 
piston 46 by controlling the How of air from the regulators 
40 and 42 to the ?rst and second ports 48 and 50. The control 
valve 38 includes a ?rst inlet port 56, a second inlet port 58, 
a ?rst outlet port 60 and a second outlet port 62. The ?rst 
inlet port 56 is connected to the outlet of the regulator 40 by 
means of a ?rst conduit 64. The ?rst outlet port 60 is 
connected to the ?rst port 48 of the pneumatic cylinder 37 
by means of a second conduit 68. The second inlet port 58 
is connected to the outlet of the regulator 42 by means of a 
third conduit 66. The second outlet port 62 is connected to 
the second port 50 of the pneumatic cylinder 37 by means of 
a fourth conduit 70. The conduits 64, 66, 68 and 70 may be 
?exible conduits, such as, for example, ?exible plastic 
tubing. Alternatively, they may be rigid or semi-rigid con 
duits, such as, for example, stainless steel tubing. 

[0045] When it is desired to move the bolt 16 from the 
closed position shoWn in FIG. 1a to the open position shoWn 
in FIG. 1b, the control valve 38 directs air from the ?rst 
actuator regulator 40 to the ?rst port 48 on the pneumatic 
cylinder 37. The increase in pressure in the housing 44 in 
front of the piston 46 drives the piston 46 rearWardly. 
Because the bolt 16 is connected to the piston 46 by means 
of the back plate 53 and the rod 52, the bolt 16 is also moved 
rearWardly as a result of the movement of the piston 46. 

[0046] When it is desired to move the bolt 16 from the 
open position shoWn in FIG. 1b to the closed position shoWn 
in 1a, the control valve 38 directs air from the regulator 42 
to the second port 50 on the pneumatic cylinder 37. The 
increase in air pressure in the housing 44 behind the piston 
46 drives the piston 46, and in turn, the bolt 16 forWard to 
the closed position. 

[0047] Reference is made to FIG. 2. When the bolt 16 is 
in the open position to permit the entry of a paintball 12 into 
the chamber 20, it is possible for a variety of reasons for the 
paintball 12 not to have fully entered the chamber 20 When 
the bolt moves toWards the closed position. In such an 
instance, the bolt 16 can jam against the mis-fed paintball, 
pinning the paintball 12 in the paintball inlet 22. Because of 
the relatively loW air pressure and corresponding relatively 
loW force used to drive the piston 46 and the bolt 16 forWard, 
the bolt 16 has a reduced likelihood of rupturing the mis-fed 
paintball 12 upon jamming there against. 

[0048] Reference is made to FIGS. 3a and 3b Which shoW 
the control valve 38 in more detail, and Which illustrate its 
operation. The control valve 38 includes a housing 72 and an 
actuator 74. The inlet ports 56 and 58 and the outlet ports 60 
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and 62 may be positioned in a linear arrangement on the 
housing 72, and may be in the order shown in the Figures, 
Whereby the ?rst and second inlet ports 56 and 58 are 
positioned inside the ?rst and second outlet ports 60 and 62. 
The housing 72 de?nes an internal passage 76 With Which all 
of the ports 56, 58, 60 and 62 communicate. The housing 72 
has a ?rst end 78. The internal passage 76 has a ?rst vent 80 
in the ?rst end 78. The housing 72 has a second end 82 in 
Which there is positioned a second vent 84 for the internal 
passage 76. 

[0049] The actuator 74 is moveable Within the internal 
passage 76 to direct the How of air into and out of the control 
valve 38. The actuator 74 includes a ?rst seal 86, a second 
seal 88, and a third seal 90. When the control valve 38 is in 
a ?rst control valve position, as shoWn in FIG. 3a, the ?rst 
seal 86 is positioned betWeen the ?rst inlet port 56 and the 
?rst outlet port 60, thereby preventing them from commu 
nicating With each other. Furthermore, the ?rst outlet port 60 
is in ?uid communication With the ?rst vent 80. Because the 
?rst outlet port 60 is also in ?uid communication With the 
portion of the pneumatic cylinder housing 44 in front of the 
piston 46, this portion of the housing 44 is at substantially 
atmospheric pressure. 
[0050] In the ?rst control valve position shoWn in FIG. 3a, 
the second and third seals 88 and 90 are positioned to form 
a chamber With Which the second inlet port 58 and the 
second outlet port 62 communicate. Thus, in this position, 
air from the outlet of the second regulator 42 is transmitted 
to the portion of the pneumatic cylinder housing 44 behind 
the piston 46. This, in turn, causes the piston 46 to move to 
its forWardmost position, as shoWn in FIG. 1a. This, in turn, 
causes the bolt 16 to move to the closed position, as shoWn 
in FIG. 1a. 

[0051] Reference is made to FIG. 3b, Which shoWs the 
control valve 38 in a second control valve position. In the 
second control valve position, the actuator 74 is moved so 
that the third seal 90 is positioned betWeen the second inlet 
port 58 and the second outlet port 62, thus preventing them 
from communicating With each other. Furthermore, in the 
position shoWn in FIG. 3b, the second outlet port 62 is in 
?uid communication With the second vcnt 84, Which in turn 
causes the portion of the pneumatic cylinder housing 44 
behind the piston 46 to be at substantially atmospheric 
pressure. 

[0052] Furthermore, the ?rst and second seals 86 and 88 
cooperate to de?ne a chamber around the ?rst inlet port 56 
and the ?rst outlet port 60, permitting them to be in ?uid 
communication With each other. Thus, in the position shoWn 
in FIG. 3b air from the outlet of the ?rst regulator 40 is 
transmitted to the portion of the pneumatic cylinder housing 
44 in front of the piston 46, Which drives the piston 46 to its 
rearWardmost position, as shoWn in FIG. 1b. 

[0053] Referring to FIG. 1a, When it is desired to ?re the 
paintball marker 10, a trigger 92 that is positioned on the 
body 14, is pulled. Pulling of the trigger 92 causes pressur 
iZed air to be released through the outlet 35a in the bolt 16, 
to ?re the chambered paintball 12 from the barrel 28. The 
linkage betWeen the trigger 92 and the ?ring mechanism is 
not shoWn, and any suitable type of linkage may be used. 
The linkage may be mechanical, pneumatic, hydraulic, elec 
trical, electronic or any combination thereof. 

[0054] The ?ring mechanism itself is largely not shoWn, 
eXcept for the outlet 35a in the bolt 16. The ?ring mecha 
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nism itself is not limited to any particular con?guration for 
the purposes of this invention. 

[0055] The trigger 92 is operatively connected to the 
actuator 18, and more speci?cally to the control valve 
actuator 74 (FIGS. 3a and 3b). The connection may be by 
any suitable means, such as, for eXample, a mechanical 
linkage (not shoWn), a pneumatic connection (not shoWn), 
an electrical connection (not shoWn), an electronic connec 
tion (not shoWn), or any combination thereof. Pulling of the 
trigger 92 causes ?ring of the chambered paintball 12 as 
described above, and then causes movement of the actuator 
74 betWeen the ?rst control valve position (see FIG. 3a) and 
the second control valve position (see FIG. 3b). The actuator 
74 may eXtend out of the housing 72 (see FIGS. 3a and 3b) 
for operatively connecting to the trigger 92. 

[0056] The paintball marker 10 shoWn in the embodiment 
in FIGS. 1a and 1b is a “closed bolt” con?guration, because 
the bolt 16 remains in the closed position (shoWn in FIG. 1a) 
When the trigger 92 is at rest. It is alternatively possible, 
hoWever, for a paintball marker Within the scope of this 
invention to have an open-bolt con?guration, Whereby the 
bolt remains in the open position When the trigger is at rest. 
In that case, When the trigger is pulled, the bolt closes With 
a closing force that is suf?ciently loW so as to inhibit 
rupturing of the paintball. Once in the closed position, the 
paintball that has been chambered is held betWeen the bolt 
and the barrel. At this point, pressuriZed air is released to ?re 
the paintball from the barrel. 

[0057] Reference is made to FIG. 4a, Which shoWs a 
paintball marker 94 in accordance With another embodiment 
of the present invention. The paintball marker 94 may be 
similar to the paintball marker 10, eXcept that the paintball 
marker 94 incorporates an actuator 96 instead of the actuator 
18 (see FIG. 1a). 

[0058] In similar fashion to the actuator 18 (FIG. 1a), the 
actuator 96 may utiliZe air pressure from a pressuriZed air 
tank (not shoWn), to drive a bolt 97 betWeen open and closed 
positions (FIGS. 4b and 4a respectively). A primary regu 
lator (not shoWn) may be connected to the air tank to reduce 
the air pressure from the air tank doWn to a pressure suitable 
for use in ?ring the paintball marker 94. The primary 
regulator (not shoWn) may be a single stage regulator, or 
alternatively may be a dual stage regulator, essentially 
consisting of tWo regulators in series to reduce the air 
pressure in tWo stages doWn to the ?ring pressure. The 
marker 94 includes an air conduit 98 for transporting air 
from the primary regulator (not shoWn) through an inlet 98a, 
to the ?ring mechanism (not shoWn) and to the actuator 96. 

[0059] The actuator 96 includes a pneumatic cylinder 99, 
a control valve 100 and an actuator regulator 101. The 
pneumatic cylinder 99 includes a housing 102 and a piston 
104. The housing 102 may be similar to the pneumatic 
cylinder housing 44 (see FIG. 1a), and may have a ?rst port 
106 proXimate its front end and a second port 108 proXimate 
its rear end. The piston 104 is moveable Within the housing 
102 betWeen a forWardmost position as shoWn in FIG. 4a, 
and a rearWardmost position, as shoWn in FIG. 4b. 

[0060] The piston 104 has a front face 110 and a rear face 
112. Arod 114 may be connected at a ?rst end to the rear face 
112 of the piston 104, and at a second end to a back plate 
116. The back plate 116 may, in turn, be connected to the bolt 
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97. The rod 114 may be a tWo stage rod, and may have a 
front portion 120 and a rear portion 121. The front portion 
120 is connected to the rear face 112 of the piston 104, and 
extends out of the rearWardmost end of the pneumatic 
cylinder housing 102. Thus, the pressure bearing surface 
area of the rear face 112 is smaller than the pressure bearing 
surface area of the front face 110, because of the surface area 
occupied on the rear face 112 by the front portion 120 of the 
rod 114. For example, if the front portion 120 of the rod 114 
is generally cylindrical, the pressure bearing surface area on 
the rear face 112 Will be an annulus having a surface area 
that is equal to the overall surface area of the rear face 112 
minus the cross-sectional area of the front portion 120. It 
Will be noted that, the front portion 120 of the rod 114 
eXtends out of the housing 102, throughout the range of 
motion of the piston 104. This provides a constant pressure 
bearing surface area on the rear face 112 of the piston 104, 
that is smaller than that of the front face 110. The pressure 
bearing surface areas on the rear and the front faces 112 and 
110 are discussed further beloW. 

[0061] The rear portion 121 has been described as being 
smaller in diameter than the front portion 120. It is alterna 
tively possible for a rod to be provided Wherein the rear 
portion is the same diameter as the front portion (ie. Whereby 
the entire rod is of a constant diameter, and is suited to 
occupy a selected portion of the surface area on the rear face 
112 of the piston 104). HoWever, it is not necessary for the 
entire rod to be of a constant diameter. 

[0062] The actuator regulator 101 is mounted in ?uid 
communication With the air conduit 98 to receive air from 
the primary regulator (not shoWn). More speci?cally, the 
paintball marker 94 may include a manifold 122 that has an 
internal air conduit 123 therein that is in ?uid communica 
tion With the air conduit 98. 

[0063] The manifold 122 has a ?rst port 123a for connec 
tion to the actuator regulator 101. The manifold 122 may 
optionally also include a second port 123b, Which may be 
used as desired, or Which may be plugged When not in use. 
It is alternatively possible for the primary regulator (not 
shoWn) to be connected directly into the manifold 122 using 
the optional port 123b, instead of being connected to the air 
conduit inlet 98a. In that case, it Will be appreciated that the 
inlet 98a Would require plugging. 

[0064] The control valve 100 controls the movement of 
the piston 104 by controlling the How of air from the 
regulator 101 to the ?rst and second ports 106 and 108 on the 
pneumatic cylinder 99. The control valve 100 has a single 
inlet port 124, a ?rst outlet port 126 and a second outlet port 
128. The inlet port 124 is connected to the regulator 101 by 
means of a ?rst conduit 130. The ?rst outlet port 126 is 
connected to the ?rst port 106 on the pneumatic cylinder 99 
by means of a second conduit 132. The second outlet port 
128 is connected to the second port 108 on the pneumatic 
cylinder 99 by means of a third conduit 134. 

[0065] Reference is made to FIGS. 5a and 5b Which shoW 
the control valve 100 in more detail, and Which illustrate its 
operation. The control valve 100 includes a housing 136 and 
an actuator 138. The housing 136 de?nes an internal passage 
140 therethrough. The inlet port 124 and the ?rst and second 
outlet ports 126 and 128 each communicate With the internal 
passage 140 and are arranged in a linear orientation on the 
housing 136, With the inlet port 124 positioned betWeen the 
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tWo outlet ports 126 and 128. The housing 136 has a ?rst end 
142 in Which is positioned a ?rst vent 144. The housing 136 
has a second end 146 in Which is positioned a second vent 
148. The actuator 138 includes a ?rst seal 150 and a second 
seal 152. In a ?rst control valve position, Which is shoWn in 
FIG. 5a, the ?rst seal 150 is positioned betWeen the inlet 
port 124 and the ?rst outlet port 126, so that ?uid commu 
nication betWeen these tWo ports is prevented. Furthermore, 
the ?rst outlet port 126 is in ?uid communication With the 
?rst vent 144, Which causes the portion of the pneumatic 
cylinder housing 102 in front of the piston 104 to be at 
substantially atmospheric pressure (see FIG. 4a). The ?rst 
and second seals 150 and 152 cooperate to de?ne a chamber 
around the inlet port 124 and the second outlet port 128. In 
doing so, the control valve 100 transmits air from the 
regulator 101 to the portion of the pneumatic cylinder 
housing 102 behind the piston 104, Which drives the piston 
104 to its forWardmost position, as shoWn in FIG. 4a. 

[0066] Reference is made to FIG. 5b, Which shoWs the 
control valve 100 in a second control valve position. In this 
position, the second seal 152 is positioned betWeen the inlet 
port 124 and the second outlet port 128, preventing them 
from communicating With each other. Furthermore, the 
second outlet port 128 is in ?uid communication With the 
second vent 148, and consequently the portion of the pneu 
matic cylinder housing 102 behind the piston 104 is at 
substantially atmospheric pressure (see FIG. 4b). Further 
more, the ?rst and second seals 150 and 152 cooperate to 
de?ne a chamber around the inlet port 124 and the ?rst outlet 
port 126, so that air is transmitted from the actuator regulator 
101 to the portion of the pneumatic cylinder housing in front 
of the piston 104 (see FIG. 4b). 

[0067] The movement of the actuator 138 betWeen the ?rst 
and second control valve positions may be initiated by 
moving a trigger 154 Which may be connected to the 
actuator 138 by any suitable means (not shoWn). The con 
nection means may be mechanical, pneumatic, hydraulic, 
electrical, electronic, or any combination thereof. 

[0068] It Will be noted that in the embodiment shoWn in 
FIGS. 4a and 4b, the same air pressure is used to actuate the 
piston 104 in both directions, i.e. toWards its forWardmost 
position and toWards its rearWardmost position. HoWever, 
because the pressure bearing surface area of the rear face 112 
of the piston 104 is smaller than that of the front face 110, 
the force With Which the piston 104 is driven toWards its 
forWardmost position is smaller than the force With Which 
the piston 104 is driven toWards its rearWardmost position. 
The pressure bearing surface area on the rear face 112 may 
be selected so that the force With Which the bolt 97 is moved 
toWards the closed position is loW enough to inhibit the 
rupturing of a paintball 12 in the event of a paintball 
mis-feed. 

[0069] Reference is made to FIGS. 6 and 7. Akit of parts 
156 is shoWn in FIG. 6, in accordance With another embodi 
ment of the present invention. The kit of parts 156 can be 
retro?tted to a paintball marker 158 of the prior art, as shoWn 
in FIG. 7, to provide the paintball marker 158 With a 
reduced tendency for rupturing paintballs during bolt clo 
sure. The kit of parts 156 includes a control valve 160, a 
regulator 162, a conduit 163 and a manifold 164. 

[0070] The control valve 160 may be similar to the control 
valve 38 in the embodiment shoWn in FIG. 1a. The control 
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valve 160 includes a ?rst inlet port 166, a second inlet port 
168, a ?rst outlet port 170 and a second outlet port 171. 

[0071] The regulator 162 may be similar to the regulator 
42 in the embodiment shoWn in FIG. 1a. The regulator 162 
may be con?gured to produce an outlet pressure of approXi 
mately 10-50 psi. 

[0072] The manifold 164 may be similar to the manifold 
54 in the embodiment shoWn in FIG. 1a. The manifold 164 
has an air conduit 165 therein, and has a ?rst port 165a and 
a second port 165b in communication With the air conduit 
165. The manifold 164 may also have a third port 165c in 
communication With the air conduit 165. 

[0073] Referring to FIG. 7, the paintball marker 158 of the 
prior art includes a body 172 that de?nes a chamber 174 for 
holding a paintball 12 to be ?red. A bolt 176 is slideable 
Within the chamber 174, betWeen a closed position, as 
shoWn in FIG. 7, and an open position (not shoWn). 

[0074] Apneumatic cylinder 178 is operatively connected 
the bolt 176 for moving the bolt 176 betWeen the open and 
closed positions. The pneumatic cylinder 178 includes a 
housing 180 and a piston 182. The housing 180 has a ?rst 
port 184 and a second port 186. 

[0075] A control valve 188 is used to control the move 
ment of the piston 182 in the pneumatic cylinder 178. The 
control valve 188 may be similar to the control valve 100 in 
the embodiment shoWn in FIG. 4a, and includes an inlet port 
190, a ?rst outlet port 192 and a second outlet port 194. The 
inlet port 190 is connected to the outlet of a pressure 
regulator 196 by means of a ?rst conduit 198. The ?rst outlet 
port 192 is connected to the ?rst port 184 on the pneumatic 
cylinder 178 by means of a second conduit 200. The second 
outlet port 194 is connected to the second port 186 on the 
pneumatic cylinder 178 by means of a third conduit 202. 

[0076] The control valve 188 is used to direct air from the 
regulator 196 to either of the tWo ports 184 and 186 on the 
pneumatic cylinder 178. Thus, the same air pressure is used 
to drive the piston 182 in both directions, i.e., toWards its 
forWardmost position, and toWards its rearWardmost posi 
tion. The pressure bearing surface area of the piston 182 is 
substantially the same on both its front face and its rear face, 
and as a result, the force eXerted on the piston 182 by the air 
is substantially the same in both directions. 

[0077] The paintball marker 158 may be connectable to a 
pressuriZed air tank (not shoWn) and a primary regulator (not 
shoWn) through an air conduit 204 Which has an inlet 204a, 
and in turn, through a manifold 206, Which has an air conduit 
208 that is in communication With the air conduit 204. The 
manifold 206 has a ?rst port 208a, Which communicates 
pressuriZed air from the primary regulator (not shoWn) to the 
actuator regulator 196. The manifold 206 may have a second 
port 208b, Which is typically plugged. The manifold 206 
may be removable from the body 172 of the marker 158. 

[0078] In order to prepare the paintball marker 158 for 
retro?t With the kit of parts 156, the control valve 188 is 
removed from the paintball marker 158. The manifold 196 
may be removed from the paintball marker 158. The con 
duits 198, 200, and 202 are not required to be removed from 
the regulator 196 and the pneumatic cylinder 178, respec 
tively. 
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[0079] The manifold 164 may be mounted to the body 172 
so that the manifold air conduit 165 is in ?uid communica 
tion With the air conduit 204. The control valve 160 (FIG. 
6) may be attached to the manifold 164, or alternatively to 
the body 172. The regulators 196 and 162 and the pneumatic 
cylinder 178 may be mounted to the manifold 164. Alter 
natively, some or all of these components may be mounted 
to the body 172. HoWever, the regulators 196 and 162 are to 
be mounted in any case so that they are each in ?uid 
communication With the air conduit 165, eg. through the 
ports 165a and 165b. 

[0080] Reference is made to FIG. 8, Which shoWs a 
paintball marker 210, Which is the paintball marker 158 of 
FIG. 7 retro?tted With the kit of parts 156 of FIG. 6. The 
conduit 198 leading from the regulator 196 may be con 
nected to the ?rst inlet port 166. The conduit 200 leading 
from the ?rst port 184 on the pneumatic cylinder 178 may 
be connected to the ?rst outlet port 170. The conduit 202 
leading from the second port 186 on the pneumatic cylinder 
178 may be connected to the second outlet port 171. The 
outlet of the regulator 162 may be connected to the second 
inlet port 168 on the control valve 160 by means of the 
conduit 163. Once the above steps are completed, the 
paintball marker 158 of the prior art (FIG. 7) has been 
converted into the paintball marker 210. The control valve 
160 controls the actuation of the pneumatic cylinder 178, 
instead of the control valve 188 (FIG. 7). Similarly to the 
control valve 38 in the embodiment shoWn in FIG. 1a, the 
control valve 160 directs air from the regulator 162 to drive 
the piston 182 toWards its forWardmost position, and directs 
air from the regulator 196 to drive the piston 182 toWards its 
rearWardmost position. Because the regulator 162 provides 
air at a loWer pressure than the regulator 196, the force With 
Which the bolt 176 closes is less than the force With Which 
the bolt 176 opens. The pressure of the air provided by the 
regulator 162 may be selected to inhibit rupturing of paint 
balls 12 in the event that the bolt 176 jams against a paintball 
12 during bolt closure. 

[0081] Optionally, the kit of parts 156 of FIG. 6 may be 
provided With enough conduit to replace the conduits 198, 
200 and 202. The conduits 198, 200 and 202 may require 
replacement if they are damaged during disconnection from 
the control valve 188 and from the regulator 196. The 
conduit provided With the kit of parts 156 may be cut into 
separate lengths con?gured to replace the conduits 198, 200 
and 202, as Well as a length for the conduit 163. Alterna 
tively, the conduit provided With the kit of parts 156 may be 
a single length of conduit that the user can cut as desired to 
provide the conduit 163 and to replace Whichever of the 
conduits 198, 200 and 202 require replacement, if any. As 
another option, the kit of parts 156 of FIG. 6 may lack any 
conduits, With the expectation that any conduits that are 
required may be supplied by the user Who acquires the kit of 
parts 156 for retro?t it to the marker 158. 

[0082] In the case Where the eXisting manifold 206 (FIG. 
7) on the paintball marker 158 of the prior art, includes the 
second port 208b (FIG. 7), the manifold 164 (FIG. 6) is not 
required to be included in the kit of parts 156 (FIG. 6). This 
is because the second regulator 162 (FIG. 6) may be 
connected into the port 208b (FIG. 6) on the eXisting 
manifold 206 (FIG. 6). In this case, it is not important 
Whether the eXisting manifold 206 (FIG. 6) is a separate 
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piece that is removable from the paintball marker 158 (FIG. 
7) or is integral With the body 172 (FIG. 7) of the marker 
158 (FIG. 6). 
[0083] Furthermore, the second regulator 162 (FIG. 8) has 
been described as being connected to a second port 165b 
(FIG. 8) or 208b (FIG. 7) that is provided on the manifold 
164 (FIG. 8) or 206 (FIG. 7), so that the second regulator 
162 (FIG. 8) is in ?uid communication With the pressuriZed 
air from the primary regulator (not shoWn). It is not impor 
tant hoW the second regulator 162 (FIG. 8) is made to be in 
communication With the pressuriZed air. It may be by any 
means. For example, in cases (not shoWn) Where the second 
manifold, t does not include a second port, it is possible that 
the user may be instructed to machine a second port into the 
manifold for receiving the second regulator 162 (FIG. 8). 
Thus, in this instance, the neW manifold 164 (FIG. 6) may 
be omitted from the kit of parts 156 (FIG. 6). 

[0084] Referring to FIG. 6, the regulator 162 has been 
described as being included as part of the kit of parts 156. 
It is alternatively possible for the kit of parts 156 to not have 
a regulator for providing air at a second pressure. Instead, 
the user may be instructed to provide an equivalent to the 
regulator 162, and to connect it to the marker 158 to provide 
air at the second pressure, eg. 10-50 psi. 

[0085] Reference is made to FIG. 9, Which shoWs a 
combined unit 212, having therein a pneumatic cylinder 214 
and a control valve 216. The combined cylinder/valve unit 
212 may be used to replace the pneumatic cylinder 37 and 
the control valve 38 in the embodiment of the invention 
shoWn in FIG. 1a. Furthermore, it is possible that the 
combined cylinder/valve unit 212 may be included as part of 
the kit of parts 156 shoWn in FIG. 6, instead of the control 
valve 160. Referring to FIG. 7, the pneumatic cylinder 178 
and the control valve 188 Would, in this case, be removed 
from the paintball marker 158 and replaced by the combined 
unit 212. The connection means betWeen the trigger and the 
control valve 216 may, in this case, require some recon?g 
uring due to the neW positioning of the control valve 216, 
relative to the position of the original control valve 188. 

[0086] The combined unit 212 has a body 218. The body 
218 has a ?rst portion 220 that serves as a cylinder housing, 
and a second portion 222 that serves as a control valve 
housing. A ?rst port 224 and a second port 226 permit ?uid 
communication betWeen the cylinder housing 220 and the 
control valve housing 222. The ?rst and second ports 224 
and 226 serve as ?rst and second outlet ports from the 
control valve 216, and also serve as ?rst and second inlet 
ports for the cylinder 214. 

[0087] A piston 228 is positioned in the cylinder housing 
220. The piston 228 is moveable in the cylinder housing 220 
betWeen the ?rst and second ports 224 and 226, based on the 
entry and discharge of pressuriZed air through the ?rst and 
second ports 224 and 226. Arod 230 eXtends from the piston 
and may be connected directly or indirectly to a back plate 
on a paintball marker of the present invention. 

[0088] The control valve housing 222 has a ?rst end 232 
in Which there is a ?rst vent 234, and a second end 236 in 
Which there is a second vent 238. The ?rst and second vents 
234 and 238 permit pressuriZed air in the cylinder 214 to 
discharge as required during movement of the piston 228. 

[0089] The control valve housing 222 has a ?rst inlet port 
240 and a second inlet port 242. The inlet ports 240 and 242 

Jun. 2, 2005 

are positioned generally centrally, and may be circumferen 
tially opposed to the ?rst and second outlet ports 224 and 
226, to facilitate connection to other components, such as 
conduits for pressuriZed air. 

[0090] An actuator 244, Which may be similar to the 
actuator 74, is positioned in the control valve housing 222. 
The actuator 244 is moveable Within the control valve 
housing 222 to permit ?uid communication betWeen either 
the ?rst inlet and outlet ports 240 and 224, or betWeen the 
second inlet and outlet ports 242 and 226. If the ?rst inlet 
and outlet ports 240 and 224 are permitted to communicate, 
eg. in the control valve position shoWn in FIG. 9, the second 
outlet port 226 is in ?uid communication With the second 
vent 238. If the second inlet and outlet ports 242 and 226 are 
permitted to communicate (not shoWn), the ?rst outlet port 
224 is in ?uid communication With the ?rst vent 234. In this 
Way, When the portion of the cylinder housing 220 behind 
the piston 228 is being charged With pressuriZed air, the 
portion of the cylinder housing 220 in front of the piston 228 
is venting pressuriZed air, and vice versa. 

[0091] It has been described that the combined cylinder/ 
control valve unit 212 could be provided With the paintball 
marker 10 (FIG. 1a) and the kit of parts 156 (FIG. 6). It is 
alternatively possible to have a similar combined cylinder/ 
control valve unit (not shoWn) that Would be an analogous 
combination of the pneumatic cylinder 99 and the control 
valve 100 (FIG. 4a). In that instance, the cylinder Would 
include ?rst and second ports Which Would communicate 
With the control valve, hoWever, the control valve Would 
include a single inlet port, since the unit Would not require 
inlet air at tWo different pressures to operate. 

[0092] In all of the embodiments described above, par 
ticular eXamples of control valve have been provided. It Will 
be noted that any suitable type of control valve may be used 
instead of those described above. 

[0093] In all of the embodiments described above, the 
opening force With Which the bolt is moved toWards its open 
position is greater than the closing force With Which the bolt 
is moved toWards its closed position. This is because there 
is no risk of pinning and rupturing a paintball as the bolt 
moves toWards its open position. It is alternatively possible, 
hoWever, for the bolt to move toWards its open position With 
the same degree of force as it uses to move toWards its closed 
position. It is, hoWever, quicker for the bolt to move to the 
open position using a greater force than that Which is used 
to move the bolt to its closed position. 

[0094] In the embodiments shoWn in FIGS. 1a and 8, the 
markers 10 and 210 have tWo regulators, one of Which 
provides a higher pressure for opening the bolt, and one of 
Which provides a loWer pressure for closing the bolt. It is 
alternatively possible for the markers 10 and 210 to have a 
single regulator (not shoWn) that has tWo outputs, one output 
at a higher pressure and one output at a loWer pressure, to 
replace the tWo separate regulators included in the markers 
10 and 210. 

[0095] In each of the embodiments described above, the 
outputs of the control valves have been shoWn to be con 
nected to the ports on the pneumatic cylinder in a certain 
Way. It is alternatively possible for the connections betWeen 
the ports on the control valve and the ports on the pneumatic 
cylinder to be reversed, so that the control valve actuator 
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Would move forward to effect forward movement of the 
piston, and the control valve actuator Would move rearWard 
to effect rearWard movement of the piston. Such a con?gu 
ration may be used, depending on the mechanism connect 
ing the trigger to the control valve. 

[0096] Reference has been made throughout this descrip 
tion to an air tank and to using air to operate the actuators 
in accordance With the present invention. It Will be appre 
ciated that any suitable gas may be used instead of air, to 
operate the actuators of the embodiments described herein. 

[0097] While the above description constitutes the pre 
ferred embodiments, it Will be appreciated that the present 
invention is susceptible to modi?cation and change Without 
departing from the fair meaning of the accompanying 
claims. 

1. A paintball marker comprising: 

a body, the body de?ning a breech, the breech having a 
paintball inlet, the body de?ning a barrel for holding a 
paintball; 

a bolt, Wherein the bolt is slideable Within the breech 
betWeen a bolt open position Wherein the bolt permits 
entry of a paintball through the paintball inlet and a bolt 
closed position Wherein the bolt prevents entry of a 
paintball through the paintball inlet and Wherein the 
bolt urges the paintball to the barrel; 

a ?ring mechanism for controlling the How of gas at a 
?ring pressure to the barrel, Wherein the ?ring mecha 
nism is pneumatically controllable by means of gas at 
a ?rst pressure; 

a ?ring pressure regulator, Wherein the ?ring pressure 
regulator is connected to the ?ring mechanism for 
providing gas at the ?ring pressure; 

a ?rst actuator regulator, Wherein the ?rst actuator regu 
lator is con?gurable to provide gas at the ?rst pressure, 
and Wherein the ?rst actuator regulator is connected to 
the ?ring mechanism for pneumatic control of the ?ring 
mechanism; and 

a second actuator regulator, Wherein the second actuator 
regulator is con?gurable to provide gas at a second 
pressure, Wherein the second pressure is loWer than the 
?rst pressure, and Wherein the second actuator regula 
tor is operatively connected to the bolt for movement of 
the bolt toWards the bolt closed position. 

2. A paintball marker as claimed in claim 1, Wherein the 
second pressure is betWeen approximately 10 and 50 psi. 

3. A paintball marker comprising: 

a body, the body de?ning a breech, the breech having a 
paintball inlet, the body de?ning a barrel for holding a 
paintball; 

a bolt, Wherein the bolt is slideable Within the breech 
betWeen a bolt open position Wherein the bolt permits 
entry of a paintball through the paintball inlet and a bolt 
closed position Wherein the bolt prevents entry of a 
paintball through the paintball inlet and Wherein the 
bolt urges the paintball to the barrel; 
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a ?ring mechanism for controlling the How of gas at a 
?ring pressure to the barrel, Wherein the ?ring mecha 
nism is pneumatically controllable by means of gas at 
a ?rst pressure; 

a ?ring pressure regulator, Wherein the ?ring pressure 
regulator is connected to the ?ring mechanism for 
providing gas at the ?ring pressure; 

a ?rst actuator regulator, Wherein the ?rst actuator regu 
lator is con?gurable to provide gas at the ?rst pressure, 
and Wherein the ?rst actuator regulator is connected to 
the ?ring mechanism for pneumatic control of the ?ring 
mechanism; and 

a second actuator regulator, Wherein the second actuator 
regulator is con?gurable to provide gas at a second 
pressure Which is loWer than the ?rst pressure, and 
Wherein the second actuator regulator is operatively 
connected to the bolt for movement of the bolt toWards 
the bolt closed position, and Wherein the second pres 
sure is selected to be sufficiently loW to inhibit ruptur 
ing of a paintball if, during use, the paintball is con?ned 
by the bolt during movement of the bolt toWards the 
closed position. 

4. A paintball marker as claimed in claim 3, Wherein the 
second pressure is betWeen approximately 10 and 50 psi. 

5. A paintball marker comprising: 

a body, the body de?ning a breech, the breech having a 
paintball inlet, the body de?ning a barrel for holding a 
paintball; 

a bolt, Wherein the bolt is slideable Within the breech 
betWeen a bolt open position Wherein the bolt permits 
entry of a paintball through the paintball inlet and a bolt 
closed position Wherein the bolt prevents entry of a 
paintball through the paintball inlet and Wherein the 
bolt urges the paintball to the barrel; 

a ?ring mechanism for controlling the How of gas at a 
?ring pressure to the barrel, 

a trigger, Wherein the trigger is operatively connected to 
the ?ring mechanism; 

a ?ring pressure regulator, Wherein the ?ring pressure 
regulator is connected to the ?ring mechanism for 
providing gas at the ?ring pressure; 

an actuator regulator, Wherein the actuator regulator is 
con?gurable to provide gas at a selected pressure, and 
Wherein the actuator regulator is operatively connected 
to the bolt for movement of the bolt toWards the bolt 
closed position, and Wherein the selected pressure is 
selected to be suf?ciently loW to inhibit rupturing of a 
paintball if, during use, the paintball is con?ned by the 
bolt during movement of the bolt toWards the closed 
position, and Wherein the actuator regulator is uncon 
nected to the ?ring mechanism. 

6. A paintball marker as claimed in claim 5, Wherein the 
selected pressure is betWeen approximately 10 and 50 psi. 

* * * * * 


