
US 20050268894A1 

(19) United States 
(12) Patent Application Publication 

Styles et al. 
(10) Pub. N0.: US 2005/0268894 A1 
(43) Pub. Date: Dec. 8, 2005 

(54) 

(75) 

(73) 

(21) 

(22) 

(63) 

PAINTBALL GUN AND METHOD OF 
OPERATION 

Inventors: Leon Styles, Mission Viejo, CA (US); 
Jason Gardner, Santa Ana, CA (US) 

Correspondence Address: 
Law O?ice of Terry L. Miller 
24832 Via San Fernando 
Mission Viejo, CA 92692 (US) 

Assignee: Velocity, LLC 

Appl. No.: 11/203,850 

Filed: Aug. 15, 2005 

Related US. Application Data 

Continuation-in-part of application No. 10/965,599, 
?led on Oct. 14, 2004, noW abandoned, Which is a 

3601 
62 

4 

78 

76 

30 

56 

continuation of application No. 10/452,670, ?led on 
May 30, 2003, noW Pat. No. 6,889,682. 

Publication Classi?cation 

(51) Int. Cl? .................................................... .. F41B 11/00 
(52) Us. 01. .............................................................. .. 124/74 

(57) ABSTRACT 
An electro-pneumatically operated paint ball gun operates 
Without the use of a mechanical sear, and includes a pneu 
matically-operated hammer assembly effective to bump 
open a discharge valve and ?re the gun. A hammer member 
of the hammer assembly is preferably coupled for recipro 
cation in unison With a bolt of the paint ball gun. A method 
of operating the inventive paint ball gun includes pneumatic 
reciprocation of the hammer member and bolt in unison. The 
paint ball gun may include a pair of solenoid valves acti 
vated alternatingly to How pressurized gas to the hammer 
assembly, and to alloW an increased cyclic rate of operation 
for the paint ball gun. 
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PAINTBALL GUN AND METHOD OF OPERATION 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a Continuation-in-Part of US. 
application Ser. No. 10/965,599, ?led 14 Oct. 2004, Which 
is a Continuation of US. application Ser. No. 10/452,670, 
?led 30 May 2003, now US. Pat. No. 6,889,682, issued 10 
May 2005, and the disclosure of Which is hereby incorpo 
rated by reference to the eXtent necessary for a full enabling 
disclosure of this present invention. 

FIELD OF THE INVENTION 

[0002] The invention relates to a pneumatic marker or 
paint ball gun, and to a method of operating such a paint ball 
gun. 

BACKGROUND OF THE INVENTION 

[0003] Paint ball guns Were originally developed for mark 
ing uses such as forestry and cattle ranching, in Which 
frangible projectiles or paint balls Were ?red against trees to 
be harvested or cattle to be taken to market, for eXample. For 
this reason, the paint ball guns themselves are frequently 
referred to as “markers.” But, more recently paint ball guns 
are much more Widely used in various recreational environ 
ments, such as simulated War games Wherein it is the intent 
to shoot at an opposing player With the paint ball gun, thus 
marking this opposing player With a particular color of paint 
from a frangible paint ball. 

[0004] Paint ball guns using compressed air or gas for 
poWer are Well knoWn. Until recently, most paint ball guns 
Were pneumatically poWered, mechanically operated guns. 
The entry of electro-pneumatically operated paint ball guns 
provided more consistent and better performing guns for the 
recreational market. An electro-pneumatic paint ball gun 
provides improved performance With feWer component mal 
functions than the earlier mechanical-pneumatic paint ball 
guns. HoWever, a common problem With the conventional 
electro-pneumatic paint ball guns is that they use a mechani 
cal sear device to release a hammer. The hammer is spring 
loaded to a position at Which it impacts a valve stem, 
opening a How path for high pressure gas to communicate to 
a paint ball, propelling the paint ball through and from a 
barrel of the gun. The adjustment of the engagement and 
release of the mechanical hammer and sear remains an 
uncertain element of conventional paint ball gun operation, 
requiring frequent adjustments in order to operate at high 
cyclic rates. 

[0005] One variety or type of conventional paint ball gun 
is referred to as an “open bolt gun.” In such a paint ball gun, 
a reciprocating bolt opens and closes the breach of the gun, 
and in the “ready” condition of the gun, this bolt is open. 
When the operator of the gun pulls the trigger, the bolt closes 
under action of a pneumatic ram, and a mechanical sear 
mechanism is synchroniZed With the closing of the bolt to 
open a discharge valve, delivering pressuriZed gas to the 
noW-closed breach to discharge the paint ball. As can be 
understood from this explanation, the successful operation 
of such an open bolt paint ball gun involves a considerable 
timing challenge in order to achieve high cyclic rates (i.e., 
high rates of paint ball ?re). 
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SUMMARY OF THE INVENTION 

[0006] In vieW of the de?ciencies of the related art, it is an 
object for this invention to mitigate or eliminate at least one 
of these de?ciencies. 

[0007] Speci?cally, it is an object for this invention to 
provide a paint ball gun having no mechanical sear for 
releasing a hammer to discharge pressuriZed gas for ?ring a 
paint gun from the gun. 

[0008] Another object for this invention is to provide such 
a paint ball gun in Which a hammer is pneumatically driven 
in one direction only to discharge the paint ball gun, and is 
driven in the opposite direction by a controlled pneumatic 
leakage path using a small eXcess of pressuriZed ?uid from 
the paint ball discharge. 

[0009] Yet another object for this invention is to provide a 
paint ball gun in Which the pneumatic operation of the gun 
components is effected using the same pressure level of 
pressuriZed gas as is used to discharge the paint ball from the 
gun. 

[0010] In vieW of the object immediately above, it Will be 
appreciated that an object for this invention is to provide a 
paint ball gun utiliZing a single pressure regulator effecting 
reduction in gas pressure from the storage pressure of the 
source to the single operating pressure of the gun. 

[0011] Accordingly, one particularly preferred embodi 
ment of the present invention provides a paint ball gun 
comprising: a body carrying a grip frame With a trigger, and 
a barrel for discharging a paint ball, a bolt member recip 
rocating on the body to open and close a breech of the barrel, 
and a pneumatic hammer assembly including a hammer 
member operably coupled to the bolt to reciprocate in unison 
thereWith, a pressure regulator receiving high pressure gas 
from a source thereof and providing a regulated gas pressure 
for discharge of paint balls from the gun, a discharge valve 
?oWing the regulated gas pressure to the barrel to discharge 
a paint ball therefrom, and a solenoid valve controllably 
providing the regulated gas pressure to the pneumatic ham 
mer assembly to controllably operate the discharge valve in 
response to actuation of the trigger to ?re a paint ball from 
the paint ball gun. 

[0012] Additional objects and advantages of the present 
invention Will become apparent to those ordinarily skilled in 
the pertinent arts upon reading the folloWing detailed 
description of 

[0013] a particularly preferred embodiment of the 
invention, Which illustrates the best mode contem 
plated for practicing the invention, taken in conjunc 
tion With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 is a side elevation vieW, partially in cross 
section, of a paint ball gun embodying the present invention, 
and shoWs the paint ball gun in the condition it has imme 
diately preparatory to ?ling a paint ball; 

[0015] FIG. 2 is a side elevation vieW similar to FIG. 1, 
and also partially in cross section, and shoWs the paint ball 
gun in the condition it has immediately after the moment the 
trigger is pulled in order to ?re a paint ball; 
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[0016] FIG. 3 is a side elevation vieW similar to FIGS. 1 
and 2, also partially in cross section, and shoWs the paint 
ball gun in the condition it has at the moment pressurized gas 
is communicated to a paint ball Within the barrel of the gun, 
thus to ?re this paint ball from the barrel; 

[0017] FIG. 4 is another side elevation vieW similar to 
FIGS. 1-3, and is also partially in cross section, and shoWs 
the paint ball gun in the condition it has neXt in sequence 
after the condition of FIG. 3; 

[0018] FIG. 4A is an enlarged fragmentary vieW of a 
portion of FIG. 3; 

[0019] FIG. 5 is a side elevation vieW similar to FIGS. 
1-4, also partially in cross section, and shoWs a second 
embodiment of paint ball gun embodying the present inven 
tion preparatory to ?ring a paint ball; 

[0020] FIG. 6 is yet another side elevation vieW similar to 
FIG. 5, and is also partially in cross section, and shoWs the 
paint ball gun in the condition it has neXt in sequence after 
the condition of FIG. 5; 

[0021] FIG. 7 is yet another side elevation vieW similar to 
FIGS. 5 and 6, and is also partially in cross section, and 
shoWs the paint ball gun in the condition it has neXt in 
sequence after the condition of FIG. 6; 

[0022] FIG. 8 is yet another side elevation vieW similar to 
FIGS. 5, 6, and 7 and is also partially in cross section, and 
shoWs the paint ball gun in the condition it has neXt in 
sequence after the condition of FIG. 7; 

[0023] FIG. 9 is a side elevation vieW similar to FIGS. 
1-4, and 5-8 also partially in cross section, and shoWs a third 
embodiment of paint ball gun embodying the present inven 
tion preparatory to ?ring a paint ball; 

[0024] FIG. 10 is yet another side elevation vieW similar 
to FIG. 9, and is also partially in cross section, and shoWs 
the paint ball gun in the condition it has neXt in sequence 
after the condition of FIG. 9; 

[0025] FIG. 11 is yet another side elevation vieW similar 
to FIGS. 9 and 10, and is also partially in cross section, and 
shoWs the paint ball gun in the condition it has neXt in 
sequence after the condition of FIG. 10; and 

[0026] FIG. 12 is yet another side elevation vieW similar 
to FIGS. 9, 10, and 11 and is also partially in cross section, 
and shoWs the paint ball gun in the condition it has neXt in 
sequence after the condition of FIG. 11. 

[0027] FIG. 13 is a side elevation vieW similar to FIGS. 
1-4, 5-8, and 9-12, and is analogous to FIGS. 2, 6, and 10. 
FIG. 13 is also partially in cross section, and shoWs a fourth 
embodiment of paint ball gun embodying the present inven 
tion including a double-solenoid ?ring arrangement at some 
time after a trigger pull, and during the process of ?ring a 
paint ball; 

[0028] FIG. 14 is a side elevation vieW similar to FIG. 11, 
and is also partially in cross section, and shoWs fourth 
embodiment of the paint ball gun in the condition it has neXt 
in sequence after the condition of FIG. 13; 

[0029] FIG. 15 is yet another side elevation vieW similar 
to FIGS. 4, 8, and 12, and is also partially in cross section, 
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and shoWs the fourth embodiment of paint ball gun in the 
condition it has neXt in sequence after the condition of FIG. 
14. 

[0030] FIGS. 16 and 17 are diagrammatic illustrations of 
alternative embodiments of a double-solenoid ?ring 
arrangement Which may be employed in any of the other 
embodiments disclosed herein. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0031] Referring to the draWing Figures in conjunction 
With one another, and ?rst considering especially FIG. 1, a 
?rst embodiment of paint ball gun 10 includes a main body 
12, With a grip frame 14 pivotally carrying a trigger 16 and 
de?ning a trigger guard 18. A barrel 20 is attached to the 
main body 12, and de?nes a breech opening 22a by Which 
a paint ball is received along a feed tube 28, and muZZle 
opening 22b by Which a paint ball is discharged. A gas inlet 
regulator body 24 is also attached to the main body 12, and 
provides communication via an inlet 24a (arroWed on FIG. 
1) With a source of high pressure gas (not shoWn in the 
draWing Figures) for poWering the paint ball gun 10. 

[0032] A paint ball hopper and feeding device (also not 
seen in the draWing Figures) can be mounted on the top of 
the main body 12, feeding paintballs 26 into the gun 10 (i.e., 
into breech opening 22a) via an upper eXtent of feed tube 28 
de?ning a feed port 30. The feed port 30 opens into a top one 
32 of tWo substantially parallel and vertically spaced bores 
(i.e., bores 32 and 34) de?ned by the main body 12. The 
barrel 20 is received (i.e., threadably attached) at a rear 
portion thereof into the front of bore 32, and is able to 
receive and discharge the paint balls 26. Abolt assembly 36 
is reciprocally and sealingly received into the rear portion of 
bore 32, and cooperates With the feed port 30 and With the 
barrel 20 at breech opening 22a to de?ne a breech chamber 
38 in Which a paint ball is sealingly received and is held until 
it is forcefully discharged from the gun 10 by a blast of 
pressuriZed gas, vieWing FIG. 1, as Will be further 
eXplained. 
[0033] The gas inlet regulator 24 provides pressuriZed gas 
(i.e., compressed air, nitrogen, or carbon dioXide, for 
example) into a bore portion 34a. The pressuriZed gas 
provided into bore portion 34a is of a singular regulated 
pressure, as Will be further noted beloW. Also, a front part of 
the bore portion 34a communicates via a manifold piece 40 
(Which sealingly closes this bore at the front of the gun 10) 
With an accumulator chamber 42. The accumulator chamber 
42 simply stores a quantity of pressuriZed gas at the pressure 
supplied by regulator 24 in order to provide for operation of 
the gun 10. It is seen that the bore portion 34a also 
communicates rearWardly to a larger diameter bore portion 
34b, Which serves also to de?ne an additional gas volume 
accumulator or chamber 34c, storing a quantity of immedi 
ately-available pressuriZed gas in preparation for a ?ring 
operation of the gun 10. 

[0034] VieWing FIGS. 1-4, and noW particularly FIG. 4A, 
it is seen that a discharge valve assembly 44 is sealingly 
received in the bore 34 aft of the bore portion 34b, and 
includes a seat member 46 movably receiving a poppet valve 
member 48. The poppet valve member 48 includes an 
elongate stem portion 50 extending rearWardly through the 
seat member 46. The seat member 46 also de?nes a How 
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passage 52 communicating via a passage 54 de?ned by the 
housing 12 betWeen the bores 32 and 34, to communicate 
pressurized gas from chamber 34c via a passage 36a of the 
bolt assembly 36 and to the breech chamber 38 When the 
poppet valve member 48 is unseated, as Will be further 
explained beloW. A coil spring 56 yieldably urges the poppet 
valve member 48 into sealing engagement With the seat 
member 46. 

[0035] In order to effect closing of the bolt 36, trapping the 
paint ball 26 in chamber 38, a pneumatic ram and hammer 
member 58 (hereinafter referred to simply as a “hammer 
member”) is received into a cylinder 60 Within the aft end 
portion of bore 34. The hammer member 58 includes a head 
portion 58a, from Which a pin 62 extends through a slot 64 
interconnecting respective portions of the bores 32 and 34 to 
engage With the bolt 36. Consequently, the bolt 36 moves in 
reciprocation in synchroniZation With the hammer member 
58. A small protrusion 58b of the hammer head portion 58a 
aligns With and is engageable With the stem 50 of the poppet 
valve 48 in order to open this poppet valve substantially at 
the forWard extent of travel for the bolt member 36. 

[0036] VieWing FIGS. 1-4, it is seen that a ?uid ?oW 
connection (i.e., for the How of the singular regulated gas 
pressure from regulator 24) is provided from the manifold 
piece 40 via a conduit 66 to an inlet port 68 of a singular 
solenoid valve 70. The solenoid valve 70 includes an outlet 
port 72, to Which the inlet port communicates When the 
solenoid valve is energized; and a vent port 74 (indicated by 
the arroWed reference numeral on the Figures) to Which the 
outlet port 72 is connected When the solenoid valve is 
de-energiZed. Another conduit 76 communicates the pres 
suriZed gas from outlet port 72 to a ?tting 78 disposed on the 
exposed external portion 60a of cylinder 60, and commu 
nicates this pressuriZed gas into the cylinder to act upon 
hammer member 58. 

[0037] Further considering the draWing FIGS. 1-4, it is 
seen that the grip frame 14 houses an electronic assembly 80 
including a circuit board 82 upon Which is mounted a 
microprocessor-based control system, indicated With 
arroWed numeral 84. Abattery 80a is provided to poWer the 
assembly 80. A sWitching device 86 (i.e., a microsWitch in 
this embodiment, although the invention is not so limited) is 
arranged to be activated by rearWard movement of the 
trigger 16 (i.e., by means of an interposed push rod 88) so 
as to discharge the gun 10, as is further explained beloW. It 
is to be noted at this time that While the sWitching device 86 
is depicted in the present embodiment as including or being 
a micro-sWitch, the invention is not so limited. For example, 
another type of electrical contact sWitch, or an electro 
optical sWitching device may be alternatively employed. 

[0038] In order to complete this description of the struc 
ture seen in FIGS. 1-4, attention is directed to FIG. 4A in 
Which an enlarged vieW of the discharge valve assembly 44 
is presented. It is seen vieWing this Figure that the valve 
stem portion 50 includes a portion 50a, Which is movably 
disposed in a bore 90 de?ned Within a spool member 92 
sealingly disposed Within the bore 34. The spool member 92 
de?nes the seat 46 for the discharge valve assembly 44. The 
portion 50a of this valve stem de?nes at least one longitu 
dinally extending groove or slot 94, Which establishes a 
controlled leakage path betWeen the chamber 34c and a 
chamber 96 de?ned betWeen the head portion 58a of ham 
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mer member 58, and the spool member 92. It Will be noted 
noW that this controlled leakage along the stem portion 50 
also communicates the chamber 96 to the breach 22a of gun 
10. 

[0039] It Will be seen that the operation of the gun 10 is as 
folloWs: With a source of high pressure gas connected to the 
inlet 24a of the gas inlet regulator 24, With a supply of paint 
balls 26 provided to the feed tube 28, and With the controller 
84 energiZed (i.e., by the on-board battery 80a, for example) 
the gun 10 is ready for shooting. In preparation for such 
shooting, the operator can place a ?rst paint ball 26 into the 
breech chamber 38 by manually grasping and pulling the aft 
portion 36b of bolt 36 rearWardly to place a paint ball from 
feed port 30 into chamber 38, preparing the gun 10 so that 
is in the condition of FIG. 1. In this condition of FIG. 1, the 
bolt 36 is open, solenoid valve 70 is de-energiZed, and 
pressuriZed gas is provided into chamber 34c (as Well as to 
accumulator 42) via the regulator 24. It Will be noted that the 
gun 10 utiliZes a singular regulated gas pressure level. The 
hammer member 58 is also in its ?rst position (aft position) 
of FIG. 1. This is the “ready” condition for the gun 10. 

[0040] Considering FIG. 2, When the trigger 16 is pulled 
by the operator the control system 84 momentarily energiZes 
solenoid valve 70 (i.e., for a selected time interval suf?cient 
to effect a ?ring operation of the gun 10), applying pressur 
iZed gas to the aft end of hammer member 58. When the 
solenoid valve 70 later is de-energiZed, the pressuriZed gas 
is vented via vent port 74. Consequently, in response to a 
trigger actuation the Hammer member 58 moves quickly and 
forcefully forWard (refer to FIG. 2—and noting the move 
ment arroWs on this Figure), driving bolt 36 also forWard, so 
that the bolt 36 closes sealingly trapping the paint ball 26 in 
chamber 38, and so that the protrusion 58b impacts against 
the aft end of valve stem 50 (refer to FIG. 3), unseating the 
poppet valve member 48. Thus, pressuriZed gas ?oWs from 
chamber 34c along passages 52, 54, (referring to FIG. 4A) 
and 36a and to chamber 38, discharging the paint ball 26 
along barrel 20 (refer to FIG. 3). 

[0041] At the same time, a controlled leakage How of 
pressuriZed gas ?oWs from chamber 34c along slot 94 and to 
chamber 96 (particularly referring to FIG. 4A). This leakage 
How of pressuriZed gas is sufficient to drive the hammer 
member (and bolt 36) once again rearWardly as is seen in 
FIG. 4 back to the position seen in FIG. 1 (i.e., because at 
this time the pressuriZed gas has been vented from cylinder 
60 by operation of solenoid valve 70). As noted, the slot 94 
also communicates chamber 96 to chamber 38 (Which Will 
be receiving a neW paint ball via feed tube 28) and Which is 
noW open to ambient via both the feed tube 28 (because bolt 
36 is open or is opening) as Well as via the barrel 20. 
Consequently, the chamber 96 initially receives a “puff” of 
pressuriZed gas While the poppet valve 48 is open, Which 
starts the hammer 58 and bolt 36 into return motion (i.e., 
leftWard motion as seen in FIG. 4), and then after the 
paintball 26 has been ?red from barrel 20, this chamber 96 
quickly leaks doWn substantially to ambient pressure in 
preparation for another ?ring operation of the gun 10. 

[0042] Referring noW to FIGS. 5-8, another embodiment 
(second embodiment) of a paint ball gun according to the 
present invention is illustrated. In order to obtain reference 
numerals for us in describing this second embodiment to 
paint ball gun, features Which are the same as or analogous 
















