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COMBINATION FILL NIPPLE AND ON/OFF 
VALVE FOR A PAINTBALL GUN 

RELATED APPLICATION DATA 

[0001] This application claims priority from US. Provi 
sional Patent Application Ser. No. 60/498,917, ?led Aug. 28, 
2003, Which hereby incorporates by reference. 

BACKGROUND OF THE INVENTION 

[0002] This invention relates generally to paintball guns. 
More speci?cally, this invention relates to a paintball gun 
on/off valve and ?ll nipple for selectively controlling a 
supply of gas from a compressed gas source to a compressed 
gas storage tank and from a compressed gas storage tank to 
a paintball gun. 

[0003] A reliable on/off valve for selectively supplying a 
How of compressed gas to a paintball gun from a compressed 
gas tank is shoWn and described in US. Pat. No. 6,260,821 
B1 (the contents of Which are incorporated herein by refer 
ence in their entirety), Which issued Jul. 17, 2001 to Perry et 
al., and Was assigned to Smart Parts, Inc. In particular, the 
on/off valve shoWn and described in Perry et al. overcarne 
reliability problems With preexisting on/off valves, including 
leakage of the compressed gas. 

[0004] FIG. 1 is a perspective vieW of a paintball gun 50 
having a conventional on/off valve 100. FIG. 2 is an 
enlarged side elevation vieW of the on/off valve 100 of FIG. 
1, shoWing the external attachrnent betWeen a pressure 
regulator 55 of a paintball gun 50 and a compressed gas 
source 60. The on/off valve 100 of FIGS. 1 and 2 is typical 
for paintball guns using compressed air or nitrogen as the 
compressed gas source 60. FIG. 2A is a side elevation vieW 
of an on/off valve 100A, similar to the valve 100 shoWn in 
FIGS. 1 and 2. The compressed gas source 60A, used With 
the valve 100A, is a CO2 source. FIG. 3 is a bottom right 
side perspective vieW of the prior art on/off valve 100A of 
FIG. 2A, shoWn independent of attachment to external 
components. The only structural differences betWeen the 
valve 100 shoWn in FIGS. 1 and 2 and the valve 100A of 
FIGS. 2A and 3 are the type of actuator 122 used and the 
siZe of the valve. FIGS. 1 and 2 shoW a lever-type actuator 
122 on a larger valve for use With a compressed air or 
nitrogen gas source 60, While FIG. 3 shoWs a knob-type 
actuator 122A for use With a compressed CO2 gas source 
60A. 

[0005] The internal con?guration of the conventional 
on/off valves 100, 100A is shoWn in FIGS. 4-7. Speci?cally, 
FIG. 4 is a horiZontally cross-sectioned bottom plan vieW of 
the prior art on/off valve 10A, shoWn in FIG. 3. FIG. 5 is 
an enlarged, vertically cross-sectioned, partial right side 
elevation vieW of the prior art on/off valve 100A of FIG. 3. 
FIG. 6 is a front elevation vieW and a cutaWay left side 
elevation vieW of a plug 120 for use in the prior art on/off 
valve 100A of FIG. 3. FIG. 7 is a horiZontally cross 
sectioned bottom plan vieW and a vertically cross-sectioned 
front elevation vieW of a valve body 102 for use in the prior 
art on/off valve 100A of FIG. 3. The general internal 
con?guration of the valve 100 is the same as that for valve 
100A, except With respect to the siZing of the components. 

[0006] Referring to FIGS. 4-7, this conventional on/off 
valve 100A has a valve body 102 With a gas inlet 110 and a 
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gas outlet 112 extending longitudinally through the body 
102. The valve body 102 also includes a plug cavity 115 that 
extends laterally through the body 102 betWeen the inlet 110 
and the outlet 112 from a right side (top of FIG. 4) to a left 
side (bottom of FIG. 4) of the body 102. A plug 120 is 
positioned Within the plug cavity 115. The plug includes a 
knob (or other actuator) 122A that can be rotated 900 to 
sWitch the valve 100A on or off. The actuator 122A is 
attached to a plug stern 124 that extends into and through the 
plug cavity 115. A How aperture 125 is provided through the 
plug stern 124, and is located at the lateral position of the 
inlet 110 and the outlet 112, When the plug stern 124 is 
properly arranged inside the cavity 115. 

[0007] TWo o-rings 126, 126A extend around the plug 
stern 124 Within grooves 127, 127A on opposite lateral sides 
of the inlet 110 and outlet 112. These o-rings 126, 126A 
provide a seal betWeen the plug stern 124 and the Wall of the 
cavity 115 to prevent the gas from leaking out through the 
plug ends and to ensure that the gas from the gas inlet 110 
travels to the gas outlet 112 When the valve 100A is open. A 
third o-ring 128 is provided along the external surface of the 
plug stern 124 Within a circular-shaped groove 129. The 
third o-ring 128 is designed to prevent gas from leaking into 
the outlet 112 and, hence, frorn ?oWing to the gun 50, When 
the actuator 122A is in an “off” (closed valve) position. 
Speci?cally, When the actuator 122A is located in an “off” 
position, the o-ring 128 surrounds an entry port 113 of the 
outlet 112, preventing the gas from entering the outlet 112. 
It should be noted that the third o-ring 128 only perforrns its 
sealing function When the valve is in the “off” position. 

[0008] Referring to FIGS. 1-7, the operation of the prior 
art on/off valves 100, 100A is as folloWs. When the actuator 
122, 122A is located in an “on” (open valve) position, the 
How aperture 125 in the plug stern 124 is arranged in 
communication With both the inlet 110 and the outlet 112 in 
order to permit the gas to How from the inlet 110 to the outlet 
112. When the actuator 122, 122A is rotated 900 from the 
open position into a closed position, the third o-ring 128 
slides into place around the entry port 113 of the outlet 112, 
and the How aperture 125 is positioned transverse to an axis 
running from the inlet 110 to the outlet 112. This system 
Works fairly Well for compressed air and Nitrogen systems 
which have larger valve siZes. 

[0009] Unfortunately, hoWever, this con?guration has sev 
eral disadvantages When used for CO2 systems, which gen 
erally have smaller valves. In particular, the Wall of the plug 
cavity 115 is very dif?cult to debur, particularly around the 
entry port 113 of the outlet 112. This is because the cavity 
115 and port 113 are located inside the valve body 102. 
Inevitably, therefore, srnall, sharp protrusions are left on the 
Wall surface of the cavity 115. These protrusions tend to cut 
or slice the o-ring 128 as the plug 120 is rotated from the 
open to the closed position. Speci?cally, burs around the 
entry port 113 of the outlet 112 tend to slice the o-ring 128 
as it slides past to reach the closed position. Once the o-ring 
128 has been cut, it can no longer provide an adequate 
sealing function and gas Will leak into the outlet 112 even 
When the valve 100A is closed. 

[0010] In addition, the o-ring 128 of the valve 100A is 
relatively large and pliable, e.g., a 007-70° Urethane (U) or 
Ethylene Propylene (EP) o-ring. With this o-ring 128, When 
CO2 is used as the compressed gas, the o-ring 128 has a 
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tendency to absorb the CO2 and expand as a result. Also, 
because the o-ring 128 is fairly large in proportion to the 
diameter of the plug 120, it tends to come out of its groove 
129. Furthermore, pressure from the gas source tends to 
force the o-ring 128 into contact With the valve body 102. 
The expansion forces and gas pressure increase the contact 
betWeen the o-ring 128 and the body 102, thereby increasing 
the likelihood that surface irregularities along the cavity 
Walls (and particularly around the entry port 113 of the outlet 
112) Will destroy the o-ring 128. When the o-ring 128 is 
destroyed, the compressed gas begins to leak from the on/off 
valve 10A, shortening the life of the gas source. Because of 
this, the on/off valve 100A is not suf?ciently reliable. 

[0011] The improved on/off valves 200, 200A, and 200B 
of Perry et al., Which are shoWn in FIGS. 8-13, provided a 
signi?cant improvement in the art by enabling an on/off 
valve for a paintball gun With improved reliability. Speci? 
cally, in Perry et al., the improved on/off valves have a valve 
body With a plurality of gas apertures. The gas apertures 
include a gas inlet con?gured to receive a gas from a 
pressuriZed gas source, and a gas outlet con?gured to 
transmit the gas to a paintball gun. An actuator is con?gured 
to selectively control a How of the gas from the gas inlet to 
the gas outlet. A seal is located inside a port of one or more 
of the apertures to prevent the gas from leaking. 

[0012] In operation, the valve is sWitched betWeen an open 
(“on”) position and a closed (“off”) position by actuation of 
the actuator. In an open position, the How of gas is permitted 
betWeen the gas inlet and the gas outlet. In a closed position, 
the How of gas is interrupted. The seal operates to prevent 
gas from leaking from the port in Which it is located. The 
seal performs its sealing function When the valve is in its 
open position as Well as When it is in its closed position. 

[0013] More speci?cally, FIG. 8 includes a horiZontally 
cross-sectioned bottom plan vieW of an on/off sWitch 200 of 
Perry et al. FIG. 9 is a vertically cross-sectioned, enlarged 
right side elevation vieW of a section of the on/off valve 200 
of FIG. 8. FIG. 10 includes an enlarged front elevation vieW 
and a cutaWay left side elevation vieW of a plug 220 for use 
in the on/off valve 200 of FIG. 8. Finally, FIG. 11 includes 
a horiZontally cross-sectioned bottom plan vieW and a 
vertically cross-sectioned front elevation vieW of a valve 
body 202 for use in the on/off valve 200 of FIG. 8. 

[0014] The improved on/off valve 200 of Perry et al. has 
a valve body 202 With gas apertures including a gas inlet 210 
and a gas outlet 212, each extending longitudinally through 
the body 202. The valve body 202 further includes a plug 
cavity 215, extending laterally through the body 202 
betWeen the inlet 210 and the outlet 212. A plug 220 is 
positioned Within the plug cavity 215. An actuator (such as 
a knob, lever, or other actuator) 222 is provided on an 
external portion of the plug 220. Here, the actuator 222 is a 
knob that is physically attached to a plug stem 224. The plug 
stem 224 extends into and through the plug cavity 215 from 
the right side to the left side of the valve body 202. A How 
aperture 225 is provided through the plug stem 224 at the 
lateral position of the inlet 210 and the outlet 212. The 
actuator 222 can be rotated 90° to turn the valve 200 on or 
off. 

[0015] TWo o-rings 226, 226A extend around the plug 
stem 224 Within grooves 227, 227A on opposite lateral sides 
of the inlet 210 and outlet 212. The o-rings 226, 226A 
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prevent the gas from leaking out through the plug ends and 
ensure that the gas from the gas inlet 210 travels to the gas 
outlet 212 When the valve 200 is open. They also provide 
redundancy and dust protection. When the actuator 222 is 
located in an “on” position, the How aperture 225 is arranged 
in communication With both the inlet 210 and the outlet 212 
in order to permit a How of the gas from the inlet 210 to the 
outlet 212. 

[0016] A body o-ring 230 is provided Within the valve 
body 202, rather than along the external surface of plug stem 
224. Speci?cally, the body o-ring 230 is located inside either 
an exit port 211 of the gas inlet 210 or in an entry port 213 
of the gas outlet 212. In this case, the body o-ring 230 is 
located in the exit port 211 of the inlet 210. The body o-ring 
230 provides a seal betWeen the valve body 202 and the plug 
stem 224, and prevents gas from leaking out of the inlet 210. 
Because the o-ring surrounds the inlet 210 of the valve body, 
it helps prevent gas leakage regardless of the position of the 
actuator 222. It performs its sealing function When the 
actuator is in the “on” position (open valve) as Well as When 
it is in the “off” position (closed valve). 

[0017] This con?guration prevents the body o-ring 230 
from moving relative to the valve body 202 and thereby 
substantially eliminates the risk of the body o-ring 230 being 
cut or damaged by burs in the body 202. This is particularly 
advantageous because it is easier to machine the plug stem 
224 to remove burs than to remove burs from the surface of 
the plug cavity 215. Accordingly, movement of the ?nely 
machined plug stem 224 in relation to the body o-ring 230 
is much less likely to damage the o-ring 230 than the 
movement of the plug o-ring 128 in relation to the body 102. 
The body o-ring 230 Will therefore have a signi?cantly 
longer life than the prior art plug o-ring 128 and provide a 
more reliable on/off valve 200. 

[0018] In operation, the valve 200 is sWitched betWeen an 
open (“on”) position and a closed (“off”) position through 
90° rotation of the plug 224 via the actuator 220. In an open 
position, the How aperture 225 is arranged in communica 
tion With the inlet 210 and permits a How of gas from the 
inlet 210 to the outlet 220. In a closed position, the com 
munication betWeen the How aperture 225 and the inlet 220 
is severed because the How aperture 225 is then positioned 
transverse to the longitudinal axes of the inlet 210 and outlet 
220. The body o-ring 230 provides a seal betWeen the valve 
body 202 and the plug 220 When the valve is in either the 
open or the closed position. In the open position, the seal 
ensures the gas Will travel through the How aperture 225. In 
a closed position, the seal retains the gas Within the inlet 210. 

[0019] Gas pressure from the pressuriZed gas source 60 
enhances the sealing properties of the body o-ring 230 by 
encouraging the o-ring 230 into physical communication 
With the plug 220. Pressure arroWs 232 in FIG. 9 illustrate 
hoW the gas pressure helps maintain the body o-ring 230 in 
a sealing position. As gas travels to the exit port 211 of the 
inlet 210 it comes into contact With the body o-ring 230 and 
pushes it outWard toWard the plug stem 224. 

[0020] Also, because the o-ring 230 is located in the valve 
body 202, rather than along the surface of the plug stem 224, 
rotation of the plug 220 does not substantially move the 
o-ring 230 in relation to the valve body 202. Accordingly, 
the only movement of consequence for the body o-ring 230 
is the movement of plug stem 224 across the o-ring 230. 










