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{57] ABSTRACT 
A compressed gas operated hand gun includes an an— 
nular ?ring chamber de?ned between the sides of a 
main piston and the wall of a bore, the forward end of 
the piston cooperating with an annular valve seat 
which communicates with a projectile—h0lding cham 
ber. In a cocked position the piston is held in sealing 
engagement with the valve seat by a trigger assembly 
and is biased in an opposite direction by the gas pres 
sure in the firing chamber. Upon actuation of the trig 
ger assembly the piston moves away from the valve 
seat and releases the charge of gas against the projec 
tile. A fresh charge of gas is introduced into the firing 
chamber automatically from a high pressure gas cham 
ber by a piston valve assembly concentrically disposed 
in the main piston and operated in response to gas 
pressure in the high pressure chamber. 

9 Claims, 13 Drawing Figures 
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COMPRESSED GAS OPERATED GUN HAVING 
VARIABLE UPPER AND LOWER PRESSURE 

LIMITS OF OPERATION 

The present invention relates to projectiles and to a 
device for launching same and more particularly to a 
compressed gas operated gun which may be utilized 
with various types of projectile assemblies and at vari 
ous gas pressures to provide a gun having varying 
ranges of operation and to provide a non-lethal or le 
thal weapon. as desired. 

In view of steadily rising crime rates and of the in 
creased need for crime control devices which are both 
effective for controlling crime and non-lethal in appli 
cation, the gas-operated gun and associated projectiles 
of this invention provide an extremely effective means 
for controlling individual criminals or rioters without 
the danger of loss of life which is often present in the 
use of present day weapons or riot control devices. At 
the same time, however, situations do exist where the 
use of a lethal weapon is required in order to most 
safely protect the interests of the community and this 
invention also provides for such a device. 
Accordingly, it is an object of this invention to pro 

vide a projectile launching device which may be ad 
justed to provide a lethal or non-lethal weapon, as de 
sired. 
Another object is to provide a compressed gas 

operated gun which is adapted to ?re various types of 
projectiles. 
A further object of the invention is to provide a com 

pressed gas operated gun which has a variable lower 
pressure limit of operation and a variable upper pres 
sure limit of operation. 

Still another object is to provide a compressed gas 
operated gun which is simple to operate and easy to 
maintain. 
Yet another object of the present invention is to pro 

vide a compressed gas operated gun having an adjust 
able effective range. 
Other objects and features of the invention will be 

come apparent to those of ordinary skill in the art as 
the disclosure is made in the following description of a 
preferred embodiment of the invention as illustrated in 
the accompanying sheets of drawings in which: 
FIG. 1 is an elevation view of the compressed gas op 

erated gun; 
FIG. 2 is a side view, partly in section of the gun of 

FIG. 1; 
FIG. 3 is a sectional view of the gun of FIG. 1 taken 

along the lines 3—3; 
FIG. 4 is a side view in section of a projectile assem 

bly; 
FIG. 5 is a side view in section of a modi?ed projec-v 

tile assembly; 
FIG. 6 is a side view in section of another modi?ca 

tion of the projectile assembly of this invention; 
FIG. 7 is a side view in section of still another modi? 

cation of the projectile assembly of this invention; 
FIG. 8 is a fragmentary perspective view of the cam 

ming mechanism for inserting a compressed gas car 
tridge; 

FIG. 9 is a sectional view of the mechanism illus 
trated in FIG. 8 taken along the line 9-9; 
FIG. 10 is a side view of the cartridge support; 
FIG. 11 is a top view of the cartridge support; 
FIG. I2 is a front view of the cartridge support; 
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FIG. 13 is a perspective view of the shaft bearing as 
sociated with the cartridge support. 
With reference now to the drawings. wherein like ref 

erence characters designate like or corresponding parts 
5 throughout the several views. there is shown in FIG. 1 

the gun 20 including a handle portion 22 having a com 
partment therein for receiving a compressed gas car 
tridge (not shown) which may be adjusted in position 
by the cam assembly as described in more detail with 
reference to FIGS. 8—13. The gun includes a housing 
portion 26, a magazine 28, which may be readily af 
?xed to the projectile holding section 30 of the gun by 
means of projections 32 which are adapted to ?t 
through holes 34. The launching tube 36 is located for 
ward of the projectile holding section or projectile re 
ceiving chamber and acts to steady the projectile as it 
is ejected from the gun. 
With reference now to FIG. 2 the housing 26 is inte 

grally connected to the handle member 22 which de 
?nes a cartridge chamber 24. A hollow pin member 25 
extends into the chamber 24 with the hollow portion 
thereof in communication with the chamber and with 
a channel 29. The channel, in turn, opens into a cavity 
‘31 which is de?ned by the housing 26 and adjustable 

~ member 33 including seal 35 and seal 37. Hollow tubu 
lar member 38 extends into the cavity 31 and is affixed 
within the bore 40 of piston member 42. A spring 44 
is located between the rearward portion of the piston 
member 42 and a shoulder portion 46 of the housing 26 
so as to normally maintain the piston member 42 in a 
forward position. I 
A ?rst chamber 48 is de?ned by the piston member 

42 and by seals 50 and 52 while an aperture 54 is lo 
cated within the piston member 42 in communication 
with the bore 40 thereof and chamber 48. The piston 
member 42 is also characterized by the important fea 
ture wherein the rearward portion of the piston mem 
ber has a greater cross-sectional area than the forward 
portion so that ?uid under pressure within the first 
chamber 48 acts on the differential areas to enable the 
rearward movement of the piston member in operation 
of the device. 
Thus, the gun can be said to include a ?rst valve 

means which comprises the ?rst chamber 48 as de?ned 
by the seals 50 and 52 and the piston member 42, the 
hollow tubular member 38, spring member 44, the cav 
ity 31 as de?ned by the adjustable member 33 and seal 
35 in conjunction with seal 37. 
Associated with the ?rst valve means is a second 

valve means which includes a slide member 56 and a 
valve seat 58 associated therewith wherein the slide 
member is normally in substantially gas‘tight relation 
ship with the seat at the forward portion of the slide 
member and wherein the rearward portion of the slide 
member is in substantially gas‘tight relationship with 
the housing 26. These gas-tight ?ttings are provided by 
?rst and second gaskets or O-rings 60 and 62 embrac 
ing the rearward and the forward portions of the slide 
member 56, respectively. 
A second chamber 64 is de?ned by the slide member 

56 together with housing 26 and valve seat 58 and the 
slide member includes a hollow channel 66‘therein 
which opens into the second chamber and which is as 
sociated with the ?rst valve means to open into the ?rst 
chamber to selectively enable the release of com 
pressed fluid from the ?rst chamber to the second 
chamber. The slide member 56 is also characterized by 
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a rearward portion which has a greater cross-sectional 
area than the forward portion thereof whereby ?uid 
pressure acting on the differential areas enables the 
rearward movement of the slide member with respect 
to the housing 26 and the valve seat 58. 
Forward of the slide member 56 is a tubular cavity 68 

which is partially de?ned by the valve seat 58. At the 
forward end of this tubular cavity is projectile seal 70 
which is ?xed in position adjacent to the valve seat 
member 58 by means of the retainer 72. Located for 
ward of the projectile seal 70 is the projectile assembly 
holding area and the means for holding the projectile 
assembly in position prior to the ejection of the projec 
tile from the gun. 
As illustrated in FIGS. 1 and 2, the projectile assem‘ 

blies, each including a projectile and a projectile case 
may be fed into the projectile assembly holding area by 
means of magazine 28 which is readily interchangeable 
and which may be releasably affixed to the projectile 
assembly receiving section in various ways, such as by 
means of projections 32 which may be inserted into the 
hole or indentation 34 within the housing 26. The pro 
jectile assemblies are fed from the magazine 28 up into 
the projectile assembly receiving chamber so that a 
?ange 74 which extends into the projectile assembly 
receiving chamber engages the rearward and upper 
portion of the projectile casing 112. Simultaneously, a 
projection 76 extending into the forward portion of the 
projectile assembly receiving chamber engages the 
upper and forward portion of the projectile section of 
the projectile assembly so that the projectile assembly 
is seated within the projectile chamber. in addition, 
guide means or tracks 78, as illustrated in H6. 3, are 
integral with the forward wall of the projectile assembly 
receiving chamber and act to guide the projectile as 
sembly upward from the magazine and into contacting 
relationship with the ?ange 74 and the projection 76. 
The guide means are spaced apart a distance substan 
tially equal to the diameter of the projectile portion of 
the projectile assembly and include arcuate surfaces 80 
which substantially conform to the outer surface of the 
projectile casing. ln addition, the projection 76 in 
cludes an upper arcuate surface 82 which is de?ned by 
a radius substantially equal to the radius of the inner 
surface of the projectile casing and the lower surface 
84 of the projection 76 is de?ned by a radius substan 
tially equal to the radius of the projectile portion of the 
projectile assembly. The projectile assembly is thus 
maintained in the projectile assembly receiving cham 
ber in a position ready for ?ring of the projectile por 
tion with the remaining projectile assemblies located in 
the magazines 28 forcing the projectile assembly to re 
main in its fixed position within the chamber, or if the 
projectile assembly located within the chamber is the 
last one a spring (not shown) within the magazine 28 
acts on the underside of the projectile assembly to 
maintain it in its ?xed position within the projectile as 
sembly recieving chamber. 
The gun also includes trigger means associated with 

the ?rst and second valve means, or arming means, 
wherein the trigger means include a scar 88 which is ro 
tatably affixed to the handle 22 and which is normally 
spaced apart from the slide member 56 at the surfaces 
90. A trigger mechanism is associated with the sear 88 
to cause the rotation of the sear in a generally clock 
wise direction, as illustrated in FIG. 2, and the mecha 
nism includes the trigger 92 rotatably af?xed to the 
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4 
handle 22 by the pin 93 and maintained in a normally 
forward position by the trigger spring 94 which engages 
the projection 99 on the extension member 96. The ex 
tension member 96 rearwardly extends from the trigger 
92 and rotatably af?xed thereby by pin member 97. 
The member 96 normally contacts the surface 98 of the 
sear 88 and is adapted to slide along the surface 98 
upon the depression of the trigger 92 until the member 
96 engages the groove portion 100 of the sear to cause 
the clockwise rotation of the sear. 
The force from the trigger spring 94 normally main 

tains the trigger 92 in the forward position while at the 
same time acting on the projection 99 to force that por 
tion of the member 96 in a generally downward direc 
tion so that the rearward portion of the member 96 is 
maintained in contact with the surface 98 of the sear 
88. As the trigger is pulled towards the left, as illus 
trated in FIG. 2, the pin member attached to the trigger 
is also moved in a generally leftward and upward direc 
tion so that the trigger spring maintains its force against 
the projection 99 and the member 96 tends to maintain 
its contact with the surface 98. As the trigger is de 
pressed further, the member 96 moved into the groove 
100 of the sear 88 and the sear is caused to rotate in a 
generally clockwise direction. This movement of the 
sear and trigger assembly continues until the sear has 
rotated to a sufficient degree so that the surface 90 
thereof reaches the position where the force from the 
slide member 56, as explained infra, overcomes the re 
sistance of the sear and moves over the top portion of 
the sear forcing the sear to a still greater clockwise po 
sition. At the same time, the member 96 is caused to 
leave the groove 100 and to come into contact with the 
extended portion 101 of the sear. Since slide member 
56 is moving very rapidly aft, the movement of sear 88 
accelerates considerably in excess of the normal move 
ment of member 96 and the portion 101 kicks member 
96 downwardly and clear of the sear. The inertia thus 
imparted to member 96 causes it to clear the sear while 
the sear is quickly returned to the position shown in 
FIG. 2. 
The movement of the slide member 56 toward the 

rear and back to its normal position and the recharging 
of the chamber 64 occurs extremely rapidly so that a 
space between the surfaces 90 of the sear 88 and of the 
slide member 56 is necessary in order to enable the sear 
to be returned to its normal position by the sear spring 
110 after the ?ring of a projectile has occurred and be 
fore the slide member 56 is placed under sufficient 
pressure to force it to the rear again. Thus, the dwell 
time of the slide member 56 in the forward or normal 
position as, illustrated in FIG. 2 is so short that without 
the presence of a gap between the surface 90 the sear 
could never be returned to its normal position and the 
gun would only be capable of ?ring a single round. 

In operation of the compressed gas operated gun, a 
compressed gas cartridge (not shown) is placed within 
the cartridge receiving chamber 24 and is forced up 
wardly against the hollow pin member 25 by movement 
of the camming member 21, the details of which will be 
described infra with relation to FIGS. 1 and 8-13. 
Upon puncturing of the cartridge by the pin member 
25, gas passes upward through the hollow pin member 
and through a ?lter 102 located across the channel 29 
so as to keep the gas in a compressed state and to pre 
vent a marked temperature drop of the gas. The gas 
then passes through channel 29 and into the cavity 3] 
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from which point it passes down the hollow portion of 
the tubular member 38 into the bore 40 of piston mem 
ber 42 through aperture 54 and into the ?rst chamber 
48. The gun. as shown in FIG. 2 is in the normal posi 
tion prior to being armed by the admission of com~ 
pressed gas and the positions of the various elements of 
the gun are shown as they appear when the pressure is 
at atmospheric within the various chambers. 
After the compressed gas has entered the ?rst cham 

ber 48, it acts against the larger and smaller cross 
sectional areas of the piston member 42 and because 
the rearward cross-sectional area of the member 42 is 
greater than the forward cross-sectional area of the 
member, the force of the compressed gas causes the 
piston member 42 to move leftwardly against the force 
of the spring member 44. If the pressure of the gas pro 
vided is sufficient whereby the force of the gas against 
the greater cross-sectional area of the member 42 is 
larger than the combined forces of the spring member 
44 and the force of the compressed gas against the for 
ward and smaller cross-sectional area of the member 
42, rearward movement of the piston member 42 re 
sults and the forward portion 108 thereof moves rear 
wardly with respect to the seal 52. As the spring mem 
ber 44 is compressed, the forward force of the spring 
increases. Thus, the pressure of the gas within the first 
chamber 48 must be sufficiently great in order to cause 
the piston member 42 to move to the rear a distance 
suf?cient to allow the forward surface 108 of the mem 
ber 42 to move to the left of the seal 52 before the com 
pressed gas is allowed to pass from the ?rst chamber 48 
between the member 42 and the seal 52 into channel 
66 and ?nally into the second chamber 64. If the pres 
sure of the gas is not great enough, the force against the 
larger cross-sectional area of the member 42 will not be 
great enough to overcome the counter pressure caused 
by the pressure of the gas against the smaller forward 
cross-sectional area of the member 42 and the pressure 
of the spring member 44. In this case, the forward sur 
face 108 of the member 42 will not be moved rear— 
wardly of the seal 52 and the compressed gas will not 
be allowed to escape into the second chamber 64. As 
a result, the gun cannot be ?red. Thus, depending upon 
the characteristics of the spring member 44 and of the 
size and cross-sectional areas of the piston member 42, 
a lower pressure limit of operation of the gun can be es 
tablished below which it will be impossible to ?re a pro 
jectile or even to release compressed gas into the pro 
jectile receiving chamber. Thus, the pressure must be 
at least of a predetermined value in order that the for 
ward surface 108 of the member 42 can be moved rear 
wardly of the seal 52. If the pressure is not sufficiently 
great to accomplish this, the gun will be unable to ?re 
and actuating the trigger mechanism will have no effect 
on the ?ring of a projectile. 

In the event that the gas pressure is sufficient to cause 
the face 108 to be moved to the rear of seal 52, the seal 
52 acts as a surge arrester for use on the ?rst shot when 
the gun is originally at atmospheric pressure prior to 
the pressurization of the chambers. As gas rushes into 
the smaller chamber 48, the presence of the seal 52 
causes a time delay in the moving of piston member 42 
towards the left of the seal so that this delay prevents 
a surge of gas into the larger chamber 64 with a result 
ing lessening of the shock effect. 
Assuming that the gas pressure is suf?cient to cause 

the face 108 to be moved to the rear of seal 52, the for 
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6 
ward force on the smaller cross-sectional surface area 
of the member 42 no longer exists and all the force of 
the compressed gas within the ?rst chamber 48 is ex~ 
erted on the larger surface area of the member 42 so 
that the piston member is thrust against the force of the 
spring member 44 in a rearward direction and the ho] 
low tubular member 38 is also moved in a rearward di 
rection as the compressed gas rushes from the first 
chamber 48 to the second chamber 64. As the hollow 
tubular member 39 continues to move in a rearward di 
rection, gas ?ow continues from the cartridge (not 
shown) through the needle member 25, the cavity 31, 
the tubular member 38, bore 40, ?rst chamber 48, hol 
low channel 66 to the second chamber 64 so that the 
pressure of the gas within the second chamber is con 
tinually increasing. Simultaneously, the piston member 
42 and the hollow tubular member 38 affixed thereto 
are being moved in a rearward direction by the force 
of the compressed gas within the ?rst chamber 48 and 
this movement continues until the hollow tubular mem 
ber 38 is thrust into sealing engagement with the seal 
35 so that gas can no longer pass through the hollow 
member 38 from the cavity 31. Thus, the upper pres 
sure limit of operation of the gun is controlled by ad 
justing the normal distance between the adjustable 
member 33 and the associated seal 35 and the hollow 
tubular member 38. By increasing the normal distance 
between the seal 35 and the tubular member 38 a 
greater gas pressure is required within chamber 48 in 
order to overcome the force of the spring 44 and to en 
able the tubular member 38 to move leftwardly into 
sealing engagement with the seal 35, while conversely 
if the distance between the seal 35 and the hollow tubu 
lar member 38 is reduced a smaller gas pressure is re 
quired within chamber 48 in order to overcome the op~ 
posing force of spring 44 and to enable the tubular 
member 38 to come into sealing engagement with the 
seal 35. Therefore, this arrangement of the seal 35 in 
spaced relationship with the tubular member 38 
uniquely provides for an adjustable control of the 
upper pressure limit of operation of the gun and this ad 
justment may be readily accomplished by merely pro 
vided a member (not shown) which can extend beyond 
the housing 26 to enable the movement of the adjust 
able member 33. 
When the compressed gas is contained within the 

second chamber 64 the force of the gas acts upon the 
differential areas of the slide member 56 wherein the 
rearward portion of the slide member is of a greater 
cross-sectional area than the forward portion thereof so 
as to provide a resultant force to the left or rear of the 
gun whereby the slide member 56 is forced to the left 
and into contact with sear 88 at the surfaces 90. At this 
point the gun is fully armed and is ready to ?re upon 
actuation of the trigger mechanism. 
Assuming that a projectile assembly is properly lo 

cated within the projectile assembly receiving chamber 
30 as previously explained, the trigger 92 may be 
forced to the rear so as to overcome the force of the 
trigger spring 94 and to cause the member 96 to engage 
the channel portion 100 of the sear 88 as previously de 
scribed. This causes the clockwise rotation of the sear, 
as illustrated in FIG. 2, to overcome the force of the 
sear spring 110 which acts to normally maintain the 
sear in the position illustrated in FIG. 2. When the sear 
88 is rotated, the force of the compressed gas within 
second chamber 64 on slide member 56 causes the 
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slide member to be forced rearwardly and over the sear 
so that the compressed gas is released into the chamber 
68 at an extremely high velocity. The projectile casing 
112 is located with a small space between the rearmost 
portion thereof and the forward edge of projectile seal 
70 so that when the compressed gas is forced into the 
chamber 68 it has the effect of moving the ?anged por 
tion 114 of the seal 70 to the right at the same time that 
it forces the projectile casing 112 against the face of the 
seal 70 so as to form a very tight seal therebetween. 
The compressed gas rushes through the aperture 116 of 
the projectile assembly to act upon the rearward face 
of the projectile portion 122 and to force the projectile 
portion out through the launching tube 36. 
Because the slide member 56 is forced to the rear 

very rapidly by the compressed gas as it is released 
from the second chamber 64, the piston member 42 is 
also forced to the left very rapidly because of the fric 
tional contact between the member 42 and the slide 
member 56. As a result, the seal 35 must be of suf? 
cient longitudinal dimension so that the hollow tube 
member 38 does not contact the end portion 118 of the 
adjustable member 33 when the piston member 42 and 
the hollow tube member 38 are thrust to the left. 

After the compressed gas has been expelled from the 
second chamber 64, the pressure is momentarily re 
duced therein as is the pressure within the ?rst cham 
ber 48. As a result, the force of the spring member 44 
causes the piston member 42 and slide member 56 to 
be moved to the right and into the position shown in 
FIG. 2 with the sear 88 being returned to the position 
illustrated by the action of the sear spring 110 and be 
fore the next rearward movement of the slide member 
56 because of the presence of the space between the 
surface 90 as previously described. 
As the pressure within the compressed gas cartridge 

(not shown) which is located within the handle 22 and 
the cartridge chamber 24 is reduced there may not be 
enough pressure on the last attempted shot to force the 
piston member 42 a sufficient distance to the left so 
that the surface 108 thereof will clear the leftward por 
tion of the seal 52 and, as a result, the second chamber 
64 will not receive any compressed gas. Thus, any re 
sidual gas remaining in the second chamber 64 upon 
removal of the compressed gas cartridge from the han 
dle will pass from the chamber 64 back through the 
channel 66 under the lip of the seal 52 and into cham 
ber 48. The gas within this chamber will then pass back 
through the hollow tube member 38 and out through 
the pin member 25 to the atmosphere so that the gun 
is completely depressurized. 
As previously described, when each of the projectile 

assemblies is placed in its ?nal position within the pro 
jectile assembly receiving chamber 30 to be ?red, the 
projectile portion 122 extends forwardly beyond the 
projectile casing 112 and engages the underside 84 of 
the projection 76. Upon the ?ring of the projectile por 
tion 122, its contact with the surface 84 is no longer 
present so that the projectile casing 112 is permitted to 
move upwardly and in a generally forward direction 
over the projection 76 to be expelled by residual gas 
pressure from the projectile assembly receiving cham 
ber area, and by the upward force of the magazine 
spring (not shown). The movement of the next projec 
tile assembly into place for ?ring also aids in this expul~ 
sion. 
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While at the present time it is contemplated that the ' 

compressed gas utilized in the gun will be under a pres 
sure of less than 1000 psi. no maximum pressure limita 
tion upon the gun of this invention is contemplated. 
Parts may be made thicker, or of stronger materials to 
handle any practical pressure. 

FIG. 4 shows a projectile assembly which may be uti 
lized with the gun of this invention as illustrated 
wherein the projectile casing 112 is hollow and in 
cludes a large forward open end and a relatively smaller 
opening 116 in the rearward portion of the casing. The 
projectile portion includes an outer member 132, 
which may be of plastic or other suitable material. ?t 
ted within the casing 112. Holding and guiding means 
including a pin 134 and the member 136 are af?xed to 
the forward end of the outer member in such a way as 
to be separated therefrom upon detonation of the pro 
jectile portion. Mass means 138 is located within the 
guiding member 136 and is held in place by means of 
the pin 134 which is inserted within the indentation 140 
within the mass means. The guiding member 136 also 
includes at least one air vent 140 and a ?ring charge 
chamber 142 having a ?ring charge therein. Attached 
to the forward portion of the guiding member 136 is a 
?ring pin mechanism including a ?ring pin 144 imbed 
ded in a protective covering 146. A primer means is lo 
cated within the mass means 138 and at the rearward 
portion thereof adjacent to an aperture 148 within the 
mass means. The primer means may be of simple con 
struction and may include a thin brass case 150, an 
anvil 152 and a primer charge 154. A load chamber 
156 is de?ned by the outer member 132 and the guid 
ing member 136 and may contain various types of loads 
such as tear gas, dye, flash powder, wadding, etc. 
Upon expulsion of the bullet portion of the projectile 

from the shell casing the pin 134 falls away since it is 
no longer held in place by the projectile case and the 
projectile travels to the target. While the projectile is 
traveling through the air, the mass member 138 is 
forced rearwardly by the movement of the projectile. 
When the projectile strikes the target, the mass mem 
ber 138 is forced forwardly by inertia so that the mass 
member and the primer means move forward upon im 
pact and the primer means contacts the ?ring pin 144 
to detonate the primer charge 154. This, in turn ignites 
the ?ring charge within the chamber 142 through the 
aperture 148 to explode the outer member 132 of the 
projectile and to separate the outer member from the 
guide member 136 to enable the load to be discharged 
in a generally forward direction. The vent 140 within 
the guide member 136 enables the release of air and so 
facilitates the forward movement of the mass member 
138 upon impact with the target. In the event that the 
load includes a layer of ?ash powder 158 along the rear 
portion of the outer member 132, the remainder of the 
load chamber 156 is ?lled with wadding which may be 
of styrofoam or other appropriate material. The ?ring 
charge then ignites the ?ash powder 158 to result in a 
large ?ash and an explosive effect. 
FIG. 5 illustrates the projectile assembly used as a 

buckshot shell. The projectile casing 112 encloses a 
body member 160 which is ?tted within the casing. A 
frontal member 162 is ?tted to the body member by a 
hook or other fastening means at 164. The body mem~ 
ber 160 and the frontal member 162 de?ne a load 
chamber 166 and the body member and frontal mem 
ber are attached so as to be readily separable in ?ight 



3,921,614 
9 

to enable the load to escape from the chamber and to 
proceed to the desired target. In this case. the load in 
cludes a plurality of buckshot pellets or plastic pellets 
and upon ejection of the projectile portion the frontal 
member and the body member, both being of relatively 
light weight, fall away from one another so as to enable 
the pellets to proceed alone to the target. 
FIG. 6 illustrates a projectile assembly which may be 

utilized with the gun wherein a portion of the com 
pressed gas utilized to expel the projectile portion is 
stored within the projectile portion itself and is used to 
expel the load upon striking the target. The projectile 
assembly includes a projectile casing 112 and a projec 
tile portion including an outer member 170 fitted 
within the casing. The outer member includes a rear 
ward wall portion 172 and a valve means, which may 
preferably be a ball check valve 174. However, other 
one-way valves may be used. A guide member 176 is 
coupled to the forward end of the outer member 170 
and a holding pin 178 extends through the guiding 
member 176 and into contact with a groove 180 in 
mass member 182 whereby the mass member is nor 
mally held in place. The guiding member 176 includes 
a projecting portion 184 which includes apertures 186 
and wherein the apertures are sealed with material. 
such as wax 188. The mass member 182 also includes 
a projecting portion which is normally inserted within 
the projecting portion 184 to seal the apertures 186. A 
second plurality of apertures 190 are also located 
around the periphery of the guiding member 176 which 
are in communication between the outer surface of the 
guiding member 176 and the inner surface thereof, and 
a sealing member 192 is attached to the forward end of 
the guiding member 176. In addition, a movable piston 
member 194 is movably mounted within guide tracks 
or other suitable means (not shown) on the outer mem 
ber 170 and together with the outer member and the 
guiding member 176 de?nes load chamber 196 which 
contains the load to be delivered to the target. 

If, for example, 300 psi were used in ejecting the pro 
jectile portion from the casing of the projectile assem 
bly, the pressurized gas would pass through the channel 
200 and through the check valve 174 which reduces 
the pressure by a predetermined factor, for example to 
approximately 15 to 30 psi. When the projectile por 
tion leaves the casing, the check valve retains the pres 
sure within the chamber 202. When the projectile por 
tion strikes the target, the mass member 182 moves for 
ward from inertia since the pin member 178 has fallen 
away in ?ight and the pressure behind the movable pis 
ton member 194 forces it forward and the load within 
the chamber 196 forward to break the sealing material 
188 covering apertures 186. This, in turn, allows the 
load to pass through the apertures 186 and around the 
mass member to pass through the second plurality of 
apertures 190 along the circumference of the guiding 
means 176. This projectile assembly has the advantage 
that no noise is involved in the delivery of the load to 
the target and no explosion is necessary. 
FIG. 7 illustrates a projectile assembly which in 

cludes a projectile casing 112 and a projectile portion 
having ?rst and second members 206 and 208, respec~ 
tively. which are fitted together at the point 210 and 
within the casing. The member 208 includes an aper 
ture through which a holding pin 212 extends into 
contact with a groove in mass member 214 whereby the 
mass member is normally held in place. Padding or 
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10 
other cushioning material 216, e.g. cotton. is located 
rearwardly of the chamber formed by the members 206 
and 208 and a glass or otherwise breakable vial or con 
tainer 218 is ?tted within the same chamber with its 
rearward portion in contact with the padding 216 and 
the forward portion thereof located within the mass 
member 214. The forward member 208 includes a ?r 
ing pin assembly 220 which may be nothing more than 
a blunt object capable of breaking the container 218 
upon contact therewith. In addition, the member 208 
includes a plurality of apertures or vents 222 located at 
the forward portion thereof wherein each of the vents 
may be covered with a ?ne mesh 224 to prevent parti 
cles from the container 218 from escaping after the 
container has been broken upon impact with the target 
area. A container 218 contains the load which is de 
sired to be delivered to the target area, and if desired, 
may be charged with a compressed gas which has been 
fed into the container via the projection 226 which is 
sealed to provide the container with a charged load. 
The operation of the projectile assembly of FIG. 7 is 

similar to the operation of the assemblies previously de 
scribed. When the projectile portion leaves the projec 
tile casing 112 the force of inertia causes the container 
to move rearwardly and to be cushioned by the padding 
216 so that the container is not broken. Because the 
casing 112 is no longer present around the projectile 
portion of the assembly, the holding pin 212 falls away 
in ?ight but the mass member 214 will remain essen 
tially in the position illustrated in FIG. 7 because of the 
forces of inertia. However, when the projectile portions 
strike the target, the mass member 214 moves forward 
as does the container 218 so that the forward portion 
of the container comes into contact with the firing pin 
assembly 220 and the container is broken. As a result, 
the load within the container is allowed to escape from 
the container through the vents 222 so that the load is 
delivered to the target area. If it is desired to prevent 
fragments of the broken container 218 from passing to 
the target area, the mesh screens 224 may be loacted 
within each of the apertures 222; however. the use of 
the screens is optional and they would not be included 
if fragments of the broken container 218 could be per 
mitted to enter the target area or if the container was 
of such a construction as to prevent the forming of 
loose fragments upon its rupture. 
The camming assembly generally indicated at 21 in 

FIG. 1 is illustrated in more details in FIGS. 8-13 and 
includes a pin member 250 which is secured to a por 
tion of the handle 22. A rotatable portion 252 of the 
handle includes bosses 254 and 256 which are inte 
grally connected to the portion 252 and wherein the 
boss 254 includes a keyway 258 while the boss 256 in 
cludes a drilled hole (not shown). A shaft bearing 260 
having a key 262 integral therewith also includes aper 
ture 264 which extends longitudinally through the shaft 
bearing and at a position away from the axial center of 
the bearing. A cartridge support member 266 has a 
drilled hole 268 therein which is of a size to enable the 
member 266 to slidably engage the outer portion of the 
shaft bearing 260. The pin member 250 is ?xed with re 
spect to the handle 22 and is placed through the aper 
ture 264 in the shaft bearing member 260 as illustrated 
in FlGS. 8 and 9, and the key 262 is fit into the keyway 
258 while the circular cross~section of the shaft bearing 
member 260 is ?tted into the drilled hole (not shown) 
of the boss 256. The cartridge support member 266 is 
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also placed so that the shaft bearing member 260 
passes through the hole 268 and the cartridge support 
member 266 is thus in slidably engaging relationship 
with the shaft bearing member 260. 
This arrangement provides for the quick and easy in 

sertion of a compressed gas cartridge into the chamber 
24 of the handle and although the pressure required for 
the pin member 25 to puncture the compressed gas car 
tridge may be at least as great as 40 pounds of pressure 
it is extremely easy by the use of the camming system 
to rapidly insert the cartridge and to puncture it with 
pin 25 so that the gun can be quickly armed or re 
armed. 

In the operation of the camming assembly, the insert 
ing of the cartridge into the chamber and the punctur 
ing of the cartridge by the pin 25 the handle portion 
252 is opened and pivots about the pin member 250 as 
do the bosses 254 and 256 and the shaft bearing mem 
ber 260. The cartridge support member 266 is slidably 
engaged by the shaft bearing member 260 so that the 
support member 266 may remain generally in the 
chamber 24 as the handle portion 252 is rotated out 
wardly therefrom. The cartridge (not shown) may then 
be inserted within the base portion thereof ?tting into 
the support member 266. The handle portion 262 to 
gether with the bosses 254 and 256 and the shaft bear‘ 
ing assembly 260 are then rotated about the pin mem 
ber 250 in order to close the chamber 24 and at the 
same time because of the location of the pin member 
250 in a position not at the center of the shaft bearing 
member 260 a camming action occurs so as to force the 
cartridge upwardly and into contact with the hollow pin 
25 which punctures the cartridge. At this point the gun 
arms itself and is ready to fire. 
While for riot control a preferred load for the projec 

tiles is tear gas, the scope of this invention covers any 
material which is adapted to be projected in a projectile 
as described, and included among such materials, for 
example, are carbon tetrachloride, explosives, na 
palms, smoke-producing compounds, marking pow 
ders, dyes, insecticides, various plant killing com 
pounds, bacteria of various types, radioactive tracer 
substances, odor producing substances, diatomaceous 
earth or selected combinations of these. 
Obviously many modi?cations and variations of the 

present invention are possible in light of the above 
teachings. It is therefore to be understood that within 
the scope of the appended claims the invention may be 
practiced otherwise than as speci?cally described. 
What is claimed is: 
l. A device for launching a projectile portion of a 

projectile assembly, comprising: 
means for holding said projectile assembly; 
?rst valve means having a ?rst chamber and operable 
by ?uid pressure acting on different areas of said 
?rst valve means to release compressed ?uid to 
arm said device; 

second valve means having a second chamber and in 
selective operative relationship with said ?rst valve 
means, said second valve means being biased by 
fluid pressure of said released compressed ?uid in 
said second chamber acting on differential areas of 
said second valve means toward a position to pass 
the compressed ?uid into said holding means to 
force at least a portion of said projectile assembly 
from said device; and 
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trigger means associated with said second valve ' 
means and having a ?rst position latching said sec» 
ond valve means against said bias and a second po 
sition releasing said second valve means for causing 
the ejection of said portion of said projectile assem~ 
bly from said device. 

2. A projectile launching device as in claim 1 wherein 
said ?rst chamber is operatively associated with said 
second chamber to selectively release compressed ?uid 
into said second chamber. 

3. A projectile launching device as in claim 2 having 
a housing rigidly associated with said holding means, 
said second valve means including: 

a valve seat attached to said housing; 
a slide member movably associated with said valve 

seat and with said housing and normally in substan 
tially gas-tight relationship with said seat and said 
housing whereby said slide member, said housing 
and said seat de?ne said second chamber; 

said slide member having a hollow channel therein 
opening into said second chamber and associated 
with said ?rst valve means to open into said ?rst 
chamber to enable the release of compressed ?uid 
from said ?rst chamber to said second chamber. 

4. A projectile launching device as in claim 3 wherein 
the rearward portion of said slide member is of a 
greater cross-sectional area than the forward portion of 
said slide member whereby ?uid pressure acting on said 
differential areas enables the rearward movement of 
said slide member with respect to said housing and said 
seat. 

5. A projectile launching device as in claim 4 includ 
ing a ?rst O-ring embracing the rearward portion of 
said slide member to sealingly engage said housing and 
a second O-ring embracing the forward portion of said 
slide member to sealingly engage said seat. 

6. A projectile launching device as in claim 3 wherein 
said ?rst valve means includes: 

piston means in slideably engaging relationship with 
said slide member; 

said piston means including an aperture therein 
opening into said first chamber and a bore opening 
into said aperture; 

the rearward portion of said piston means having a 
greater cross-sectional area than the forward por 
tion of said piston means whereby ?uid pressure 
acting on said differential areas enables the rear 
ward movement of said piston means with respect 
to said slide member. 

7. A projectile launching device as in claim 6 wherein 
said ?rst valve means further includes: 

spring means oriented between said housing and said 
piston means to control the rearward movement of 
said piston means; 

a ?rst gasket at‘?xed within said slide member; 
said piston means being in slideable relationship with 

said first gasket and in normally substantially gas 
tight relationship therewith; 

a second gasket af?xed within said slide member and 
rearwardly of said ?rst gasket; 

whereby said piston means, said ?rst and second gas 
kets and said spring means act together to deter 
mine the lower pressure limit of operation of said 
device, wherein said piston means moves rear 
wardly a suf?cient distance to enable compressed 
fluid to pass from said ?rst chamber to said second 
chamber only when the pressure of said ?uid is of 
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a predetermined valve as determined by the prop 
erties of said spring means and the forces from said 
?uid on the forward and rearward cross-sectional 
areas of said piston means. 

8. A projectile launching device as in claim 7 wherein 
said ?rst valve means further includes: 
hollow tubular means longitudinally affixed within 

the bore of said piston means and extending rear 
wardly of said piston means; 

gasket means adjustable in position within said hous 
ing and in a direction corresponding to the longitu 
dinal orientation of said tubular means; 

said tubular means movable with said piston means 
to sealingly engage said adjustable gasket means 
and to prevent ?uid from passing into said first and 
second chambers when the pressure of said ?uid 
within said chambers reaches a predetermined 
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maximum value as determined by the rearward 
cross-sectional area of said piston means. the char 
acteristics of said spring means and the distances 
between said tubular member and said adjustable 
gasket means. 

9. A projectile launching device as in claim 3 wherein 
said trigger means includes: 

a sear rotatably af?xed to said housing and in nor 
mally spaced apart relationship with respect to said 
slide member; and 

a trigger mechanism associated with said sear for 
causing rotation of said sear upon operation of said 
mechanism to enable the rearward movement of 
said slide member under in?uence of pressurized 
?uid in said second chamber. 

* * * * * 


