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SINGLE STAGE REGULATOR AND METHOD FOR 
REGULATING COMPRESSED AIR THEREFOR 

TECHNICAL FIELD OF THE INVENTION 

[0001] The present invention relates to a single stage 
regulator apparatus and method for regulating output deliv 
ery pressure, and more particularly the present invention 
relates to a single stage piston-type regulator con?gured to 
be attached to a paintball gun or a (commonly referred to) 
marker and a method for receiving input Working pressure of 
up to 4,500 pounds per square inch (PSI), and regulating the 
output delivery pressure from approximately 50 PSI to about 
1200 PSI. The single stage regulator of the present invention 
has the ability to be adjusted by the user to increase or 
decrease the output delivery pressure. 

BACKGROUND OF THE INVENTION 

[0002] In recent years, as the popularity of paintball games 
has groWn, there has been a proliferation of different types 
of paintball guns, air guns or markers, and the devices that 
are used in conjunction With these markers. These neW 
markers and related devices have become necessary due to 
the increased level of play as users of these markers improve 
and hone their skills. 

[0003] The early types of markers and related devices 
provided an adequate level of play. HoWever, the onset of 
more experienced players, along With challenging paintball 
gun tournaments, noW provides an arena Where better mark 
ers and peripherals are required to sufficiently compete. 

[0004] As such, there is a great need for devices that speed 
up a player’s level of play While still providing the necessary 
accuracy needed during play. Further, there is a need for a 
device that alloWs a player certain capabilities before, dur 
ing, and after competitions and tournaments. Some of these 
capabilities include the ability to adjust the output pressure 
level, and the ability to easily remove pressure vessels under 
full pressure. 

[0005] Also, a need eXists for a device that alloWs the 
removal of a pressure vessel, under full pressure, so that the 
vessel can be recharged or ?lled, and returned to the marker. 
To transport the Marker and operating components in a 
compact and disassembled mode. More importantly, there is 
a need for a player to be able to place a different vessel onto 
the marker While in full play conditions under severe time 
constraints. This capability addresses the need that arises 
during different games, such as speedball, Wooded, heavy 
terrain, etc. 

[0006] Further, because players may be right-handed or 
left-handed there is a need for a regulator that can be adapted 
or converted for a right or left hand player. In other Words, 
there is a need for a regulator that alloWs the regulated 
pressure output hose to be placed on either side of the pistol 
grip. A regulator’s mounting system must also have the 
ability to provide ease of bi-directional attachment for the 
regulator system, so that the regulator system can be 
adjusted to the player’s arm length and playing style. 

[0007] There is a need for such a high-precision regulator 
that incorporates these inadequacies found in many of the 
current regulators. 

SUMMARY OF THE INVENTION 

[0008] Accordingly, the main object of the present inven 
tion is to provide a single stage regulator, that addresses the 
above listed disadvantages and others. 
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[0009] The single stage regulator of the present invention 
is a high quality, stainless steel and anodiZed aluminum, cost 
affordable, single stage regulator designed to accept inlet 
pressures ranging as high as 4,500 pounds PSI, can be 
factory pre-set to a particular output pressure, i.e., 700 PSI, 
and can be post adjusted by the user. The regulator has been 
carefully machined from high tensile strength stainless steel 
and aluminum alloy. The present invention has been 
equipped With industry standard 5/8X18 thread to securely 
semi permanently insert/mount the valve body threaded tang 
into the pressure vessel. 

[0010] The present invention relates to a single stage 
regulator having a piston-type con?guration that accepts an 
input Working pressure of up to 4,500 PSI and is designed 
to regulate the output delivery pressure from about 50 PSI to 
1,200 PSI. The single stage regulator is designed such that 
the user of the regulator can determine the output delivery 
pressures. 

[0011] It is another aspect of the present invention that the 
single stage regulator includes a valve body assembly and a 
main body assembly. The valve body is preferably stainless 
steel and comprises a valve pin and spring, a seat seal, a seat 
seal retainer and a holloW heX Allen seat seal retainer set 
screW. The main body assembly is made of aluminum alloy 
and comprises the main body, the main spring, the piston, 
the piston seal carrier, and the outlet pressure adjustment 
strut. Both the main body assembly and the valve body 
assembly contain various O-rings. 

[0012] It is yet another aspect of the present invention to 
provide a single stage regulator Wherein the high-pressure 
bottle (along With the valve body assembly) can be removed 
from the main body assembly Without ?rst emptying the 
bottle of its gas contents. Further, the single stage regulator 
of the present invention is designed such that the high 
pressure bottle can be removed While full maXimum pres 
sure, Without the need for an on/off valve as found in other 
types of regulators. 

[0013] It is yet another aspect of the present invention to 
provide a single stage regulator that is designed and con 
?gured to alloW the re?lling of the high-pressure bottle 
through the valve body assembly of the regulator, Whether 
the high-pressure bottle and valve assembly is attached to 
the main body assembly or not. 

[0014] It is yet another aspect of the present invention to 
provide a single stage regulator that can be installed on 
particular paintball guns or markers that already contain a 
single stage regulator. Once the single stage regulator of the 
present invention is installed on these particular markers, the 
present invention Works With the eXisting regulator to gen 
erate a dual-stage regulator. 

[0015] It is yet another aspect of the present invention to 
provide a single stage regulator comprising a mounting rail 
designed and con?gured to be attached to the pistol grip of 
a marker, such that the main body assembly of the single 
stage regulator can be attached to the mounting rail. The 
mounting rail is designed such that it can be attached to the 
pistol grip in tWo different directions, forWard or rear facing. 
The valve body assembly can then be attached to the main 
body assembly. 

[0016] It is yet another aspect of the present invention to 
provide a single stage regulator comprising tWo output ports, 
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one on either side of the main body assembly of the 
regulator, such that an output hose can be attached to the 
marker at one end, and to either of the output ports, 
depending on the preference of the user. 

[0017] It is yet another aspect of the present invention to 
provide a single stage regulator comprising a piston With a 
pressure relief mode, Which provides an additional safety 
measure if the high-pressure compressed gas exerts too great 
an incoming regulated pressure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is an exploded sectional vieW of a valve 
body assembly for use in a single stage regulator for markers 
in accordance With the present invention; 

[0019] FIG. 2 is a sectional vieW of a valve body assembly 
for use in a single stage regulator for markers in accordance 
With the present invention; 

[0020] FIG. 3 is an exploded sectional vieW of a front 
body assembly for use in a single stage regulator for markers 
in accordance With the present invention; 

[0021] FIG. 4 is a sectional vieW of a front body assembly 
for use in a single stage regulator for markers in accordance 
With the present invention; 

[0022] FIG. 5 is a sectional vieW of a front body assembly 
and valve body assembly constructed for use in a single 
stage regulator for markers in accordance With the present 
invention; 
[0023] FIG. 6 is a side vieW of a front body and valve 
body assembly constructed and fastened to a marker, a high 
pressure bottle and a high pressure status gauge in accor 
dance With the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0024] The present invention is a piston-type, single stage 
regulator, designed to accept input Working pressures up to 
4500 PSI, and designed to regulate an output pressure range 
of betWeen 50 and 1200 PSI, similar to the Air America 
Armageddon single stage regulator. The present invention is 
compatible With virtually all of the paintball guns or markers 
currently used in the sport of Paintball. The preferred 
embodiment of the present invention incorporates high and 
loW side pressure safety methods, ambidextrous input/output 
hose and gauge positioning, fractional on-grip slide mount 
ing rail adjustment and precision input and output gauges. 

[0025] FIG. 1 shoWs a sectional vieW of the valve body 
assembly or arm assembly 10 in accordance With the present 
invention. As Will be described in detail herein, the valve 
body assembly 10 locates betWeen the main body assembly 
and the high-pressure bottle. The valve body assembly 10 
also provides an outlet for connecting a pressure status 
gauge to monitor the output pressure levels. 

[0026] The valve body assembly 10 is precision machined 
and made from stainless steel, although other high strength 
materials can be used in the manufacture of the device. 

[0027] In the present invention, the valve body assembly 
10 is connected to a high-pressure bottle, and is not sup 
posed to be removed from the bottle. When all of the air or 

Dec. 13, 2001 

nitrogen is expelled from the bottle, the bottle can be re?lled 
through a port on the valve body assembly, as discussed 
beloW. 

[0028] FIG. 2 shoWs an exploded vieW of the valve body 
assembly 10 or arm assembly in accordance With the present 
invention. The valve body assembly includes the valve body 
12, the arm spring 14, the valve pin 16, the seat seal 18, the 
seat seal retainer 20, and the seat seal retainer set screW 22. 
The seat seal is a polymer material, preferably DuPont’s 
KEL-F81. Not shoWn are the valve O-rings and the safety 
burst disk. 

[0029] The valve body assembly 10 is con?gured to seat 
the valve O-rings (tWo locations). The valve O-ring indents 
24 are located in tWo places circumferentially on the valve 
body 12 thereby alloWing the O-rings to be secured in place 
and to prevent gas from escaping from the high-pressure 
bottle. Although the preferred embodiment provides for tWo 
O-rings on the valve body 12, in certain instances, one 
O-ring might suf?ce. 

[0030] The safety burst disk (not shoWn) is positioned in 
the safety burst disk port 26. If the pressure in the valve body 
becomes too great, the safety burst disk Will release from the 
safety burst disk port 26. When the safety burst disk releases, 
gas escapes through the port 26, reducing the pressure in the 
valve body assembly. In accordance With current Com 
pressed Gas Association (CGA) safety standard recommen 
dations, the burst disk should release at 1.5 times the input 
pressure rating. For a system in Which the input pressure 
rating is 4,500 PSI, thus the burst disk should release if the 
input pressure reaches about 6,750 PSI. 

[0031] The valve body assembly also contains a high 
pressure inlet male ?tting (not shoWn) used for ?lling the 
high-pressure bottles, such as the Air America standard 
Q/Fill ?tting. The male ?tting attaches to the valve body 12 
at the inlet male ?lling port 28. The present invention can be 
used With a ?ll station containing a suitably rated female 
?tting. When the high-pressure bottle is empty, the ?ling 
station containing the female ?tting is connected to the valve 
body assembly at the high-pressure inlet male ?tting, and 
high pressure gas, air or nitrogen is transferred from the 
?lling station through the valve body assembly and into the 
high-pressure bottle. 

[0032] FIG. 1 shoWs the valve body assembly parts inter 
connected With each other in accordance With the present 
invention. The valve spring 14 is placed into a spring cavity 
30 inside the valve body 12. The valve pin 16 is also placed 
inside the spring cavity 30, such that the back end of the 
valve pin 16 makes contact With the valve spring 14. The 
valve spring 14 acts to keep the valve pin 16 from making 
contact With the back-side 32 of the spring cavity 30. The 
seat seal 18 and seat seal retainer 20, are con?gured and 
positioned inside the valve body 12, such that the spring 14 
forces the pin 16 toWards the seat seal 18. The pin 16 Will 
rest at the seat seal 18. The holloW hex allen seat seal 
retainer set screW 22 is screWed into the valve body 12 to set 
the seat seal retainer 20 and the seat seal 18 in place. 

[0033] FIG. 3 shoWs a sectional vieW of the front or main 
body assembly 34 in accordance With the present invention. 
As Will be described in detail herein, the main body assem 
bly 34 attaches to the pistol grip of the marker and is 
con?gured to accept the valve body assembly 10. The main 



US 2001/0050076 A1 

body assembly 34 also provides an outlet 36 for connecting 
a braided steel hose or microline to the marker itself. This 
connection alloWs the regulated output pressure gas to be 
sent to the marker Where it is used to expel the paintball from 
the marker. 

[0034] The main body assembly 34 is made from stainless 
steel and high strength, tempered alloy aluminum, although 
other high strength materials can be used in the manufacture 
of the device. 

[0035] FIG. 4 shoWs an exploded vieW of the main body 
assembly 34 in accordance With the present invention. The 
main body assembly 34 includes the main body 38, main 
spring 40, the piston 42, the piston seal carrier 44, and the 
outlet pressure adjustment strut 46. Not shoWn are the 
various main body split rings and O-rings, Which are located 
circumferentially on the various parts of the main body 
assembly 34. The piston 42 has a split ring located at the 
split ring indent 48. The piston seal carrier 44 has an O-ring 
located at the piston seal indent 50. The outlet pressure 
adjustment strut 46, has tWo O-rings located at the adjust 
ment strut indents 52. 

[0036] The main body assembly 34 is constructed by 
inserting the main spring 40 into the main body 38. Next, the 
piston 42 is located into the main body 38, such that the body 
54 of the piston 42 ?oats inside the main spring 40. The head 
56 of the piston 42 makes contact With the main spring 40, 
such that the main spring 40 forces the piston 42 toWard the 
piston seal carrier 44. The outlet pressure adjustment strut 46 
is placed all of the Way inside the piston 42. An outlet 
pressure adjustment set screW 41 is screWed into the base 58 
of the main piston 42. The outlet pressure adjustment set 
screW 41 is used to adjust the outlet pressure depending on 
the location of the screW. When the screW 41 is turned 
clockwise, the regulated output pressure increase, and When 
the screW 41 is turned counterclockwise, the regulated 
output pressure decreases. 

[0037] FIG. 5 shoWs the valve body assembly 10 of FIG. 
1 screWed into or connected to the main body assembly 34 
of FIG. 3. For clarity purposes, the O-rings, split ring and 
main 40 and valve 14 springs are not shoWn. Upon con 
necting the main body assembly 34 With the valve body 
assembly 10, the piston 16 makes contact With the outlet 
pressure adjustment strut 46, Which has been adjusted, as 
described above, by turning the regulated pressure adjust 
ment set screW 41, either clockWise, to increase the regu 
lated output pressure, or counterclockWise to decrease the 
regulated output pressure. 

[0038] To set the output pressure of the regulator, the 
outlet pressure adjustment set screW 41 is rotated inside the 
main piston 42, to the point that it abuts the outlet pressure 
adjustment strut 46, thereby forcing the strut 46 toWards the 
head 56 of the piston 42. In doing so, the range of motion of 
the strut 46 is someWhat limited, depending on the adjust 
ment distance of the adjustment set screW 41. Once the set 
screW 41 is properly positioned, and the range of motion of 
the strut 46 is set, then the range of the pin 16, Which abuts 
the strut 46, Will also be limited, When the valve body 
assembly 10 is attached to the main body assembly 34. 

[0039] FIG. 6 shoWs the marker 60, the high-pressure 
bottle or vessel 62, the pressure status gauge 64, the output 
hose 66, and the mounting rail 68, connected and ready to be 
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used. To get to this point, hoWever, the regulator must be 
mounted to the marker 60 by attaching the mounting rail 68 
to the pistol grip 70 of your marker 60. In the preferred 
embodiment, the rail 68 is con?gured to use tWo 10-32 Allen 
screWs With a center-to-center spacing of 3A“ (not shoWn). 
This is the standard thread and spacing found on many 
popular marker models, such as the AutoMag and the 
Autococker. There are of course, other Ways to mount such 
a rail 68. 

[0040] When the mounting rail 68 has been secured, the 
regulator can be attached to the rail 68 by sliding the 
regulator onto the dovetail portion (not shoWn) of the rail 68. 
The rail 68 can be installed With the long end facing either 
forWard or to the rear, alloWing for an additional lateral 
adjustment range of the regulator. The regulator can be 
positioned With respect to the user’s arm length and shooting 
style. A light to medium torque on the rail set-screW (not 
shoWn) Will secure the regulator in the selected position. 

[0041] Once the regulator is mounted on the marker 60, 
the output hose 70 can be attached from the regulated output 
port male quick disconnect ?tting 72 on the main body 
assembly 34 of the regulator, to the marker 60. 

[0042] As discussed above, the valve body assembly 10 is 
connected to the pressure vessel 62, and should not be 
removed. The pressure status gauge 64 can be connected to 
the valve body assembly 10, thereby providing the user With 
an output pressure reading. The ?lled vessel 64 and valve 
body assembly 10 are next connected to the main body 
assembly 34, Which has been attached to the pistol grip 70 
of the marker 60. The system is noW ready to be used. 

[0043] As stated previously, the vessel 62 can be ?lled 
When it is attached to the system or remotely. Further, the 
regulator alloWs for the easy removal of the pressure vessel 
62, Whether or not the vessel 62 is empty, Without the need 
for a separate on/off valve. Vessels 62 can be removed from 
and reinserted into the main body assembly 34 under full 
pressure, “by hand” Without the use of any clamping or 
holding device other than a moderate grip. 

[0044] Referring back to ?gures FIGS. 1 through 5, the 
operation of the single stage regulator of the present inven 
tion can be understood. Once the set screW 41 is rotatively 
positioned for the proper output pressure, and the system is 
connected as described and shoWn in FIG. 6 (the set screW 
41 can be accessed for adjustment even after the main body 
34 and valve body 10 are connected), the system is ready to 
be ?red, expelling the ammunition (paint balls) from the 
marker at the target. Today’s markers can provide high 
speed semi-automatic and automatic ?ring, in excess of 17 
paint balls per second (and even higher rates). 

[0045] When the valve body assembly 10 is connected to 
the main body assembly 34, initially, the main spring 40 
forces the piston 42 and the strut 46 toWards the valve pin 
16. The strut 46 makes contact With the pin 16 and unseats 
the valve pin 16 from the seat seal 18. Once the valve pin 16 
is unseated, a pre-determined amount of propellant can 
escape from the vessel attached to the valve body assembly 
10, through the opening left by the unseated valve pin 16, 
and into the main body assembly 34. The pre-determined 
amount of propellant, and the related regulated pressure, Will 
be dependent on the distance that the pin 16 is unseated, 
Which in turn is dependent on hoW far the adjustment set 
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screw 41 has “pushed” the adjustment strut 46 towards the 
valve pin 16. The system is noW ready to ?re. 

[0046] When the user pulls the trigger 74 on the marker 
60, a demand is created for the propellant gas. The propel 
lant travels from the main body assembly 34 through the 
regulated pressure supply hose 66 into the marker 60, and 
forces or expels the paint ball (not shoWn) from the marker 
60. 

[0047] Once the propellant exits the main body assembly 
34, the pressure therein is reduced. This reduction in pres 
sure alloWs the main spring 40 to force the piston 42 back 
toWards the piston seal carrier 44. When the piston 42 moves 
in this direction, the adjustment strut 46 also moves there 
With. As the strut 46 moves in that direction, it again makes 
contact With the valve pin 16, Which in turn unseats the valve 
pin 16 from the seat seal 18, thereby alloWing the main body 
assembly to again ?ll With a pre-determined amount of 
propellant. 
[0048] It can be seen that this process can occur at high 
speeds and, depending on the marker 60, the regulator can 
provide propellant to the marker 60 that Will alloW the 
marker 60 to expel many paint balls per second. 

[0049] As described above, the system can be charged or 
?lled, on or off the marker 60, i.e., independent of the main 
body assembly 34 that is secured to the pistol grip of your 
marker. There are many systems used for ?lling the vessel 
62, one example, is the Air America 4500 PSI pressure rated 
Stainless Steel male quick disconnect Q/Fill quick ?ll 
assembly. The quick ?ll system is connected to the male 
quick disconnect ?tting closest to the bottle on the Stainless 
Steel valve body assembly 10, opposite the high pressure 
status gauge 64. 

[0050] The Air America 4500 PSI pressure rated Stainless 
Steel male quick disconnect Q/?ll is a standard Q/?ll ?tting 
that can be used With the present invention, and has a 
suitably rated female ?tting that is compatible With the Air 
America Q/Fill male adapter. 

[0051] As described above, the regulated output delivery 
pressure is adjusted With the small 10/32 adjusting set screW 
41, located in the threaded piston 42. Using a suitable Allen 
key for the adjustment, turn the set screW 41 in, clockWise, 
thereby increasing the regulated output pressure. Turning the 
set screW 41 out, counter-clockWise, reduces the regulated 
output pressure. 

[0052] If the user’s playing style requires that the regu 
lated pressure output port be sWitched to the opposite side of 
the main body assembly 34, the change can be made by 
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sWapping the loW pressure gauge (gauge face: 1200 PSI), 
and the male regulated output pressure ?tting, from side to 
side. 

[0053] The piston 42 has a 0.060 pressure relief hole 
approximately 1/2 inch from the set screW 41 access point. 
This con?guration prevents any back pressure on the adjust 
ment strut. 

[0054] The foregoing detailed description of the invention 
is intended to be illustrative and not intended to limit the 
scope of the invention. Changes and modi?cations are 
possible With respect to the foregoing description, and it is 
understood that the invention may be practiced otherWise 
than that speci?cally described herein and still be Within the 
scope of the claims. 

1. A single stage regulator for use on a marker, compris 
ing: 
A) a main body assembly, said main body assembly 

comprising a main body, a main spring, a piston a 
piston seal carrier, an outlet pressure adjustment strut, 
and an outlet pressure adjustment set screW, said main 
body assembly is con?gured such that said main spring 
is inserted into said main body, said piston is inserted 
into said main spring, said piston seal carrier is located 
over said piston, said outlet pressure adjustment strut 
being located inside and extending out of said piston, 
said outlet pressure adjustment set screW, located at the 
end of the main body, such that said outlet pressure 
adjustment set screW is capable of being rotated to 
adjust said outlet pressure adjustment strut; and 

B) a valve body assembly comprising a valve body, a 
valve spring, a valve pin, a seat seal, a seat seal retainer, 
and a seat seal retainer set screW, said valve assembly 
is con?gured such that said valve spring is inserted into 
said valve body, said valve pin is inserted into said 
valve body, making contact With said valve pin, said 
seat seal is inserted into said valve body thereby 
prohibiting said valve pin from completely exiting said 
valve body, said seat seal retainer is inserted into said 
valve body such that said seat seal retainer makes 
contact With and contains said seat seal, and said seat 
seal retainer set screW is rotatively inserted into said 
valve body, containing said seat seal retainer, Wherein 
said main body assembly is con?gured to be connected 
to said valve body assembly, such that When said main 
body assembly and said valve body assembly are 
connected, said outlet pressure adjustment strut makes 
contact With said valve pin. 

* * * * * 


