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This invention relates'in general to new and- useful 
improvements in pneumatic valves, and more speci?cally 
to a valve which is of the controlled volume blast type. 

In order to provide for indoor training, the armed 
services are developing pneumatic actuator units which 
may be placed in a weapon barrel so that smaller pro 
jectiles may be projected from the weapon barrel through 
a smaller barrel. Inasmuch as these practice units are 
not only used for the purpose of teaching units how to 
load and ?re the weapons, but also to train the weapons, 
it is necessary that there be provided means for accurate 
ly propelling the projectiles from the training units. 

It is therefore the primary object of this invention to 
provide a controlled volume blast valve which is of such 
a construction whereby it may be mass produced with 
normal tolerances and is of such a nature whereby the 
same projecting force ‘will be exerted upon a projectile 
disposed in a barrel connected to the valve during each 
and every ?ring operation for each of the numerous 
valves which may be manufactured. 

Another object of this invention is to provide a con 
trolled volume blast valve which is so constructed where 
by the valve has an internal air supply of su?icient ca 
pacity to provide for the'necessary projecting of a pro 
jectile and the valve is not dependent upon any flow from 
a pressure source during the discharge thereof whereby 
accurate controls for supplying air-to the valve are no 
longer necessary. ‘ ' " 

Another object of this invention is to provide an im 
proved valve for use in conjunction with a‘barrel for 
projecting a projectile, such as a simulated mortar shell, 
from the barrel, the valve being so constructed whereby 
it has a relief valve to relieve the air from within'the 
barrel as the projectile slides down thebarrel and such 
relief valve is automatically closed by engagement of the 
projectile with the relief valve and a control ‘valve mem 
ber of the valve is moved to an open position whereby 
an air supply under pressure is communicated with the 
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?ring unit which includes the controlled volume blast 
valve which is the subject of this invention; 

Figure 2 is an enlarged fragmentary sectional view 
taken through the lower portion of the barrel of the 
mortar and shows the details of the controlled volume 
blast valve mounted therein, the valve being shown in 
an inoperative position and having connected thereto a 
small diameter barrel in which a projectile is descending. 

Figure 3 is a fragmentary enlarged vertical sectional 
view similar to Figure 2 and shows the projectile in en 
gagement with the barrel and moving elements of the ‘ 
valve to operating positions whereby a controlled volume 
of air may be blasted into the barrel to project the pro 
jectile therefrom; 

Figure 4 is an enlarged transverse horizontal sectional 
view taken substantially upon the plane indicated by the 
section line 4—4 of Figure 2 and shows the general 
arrangement of a manual operator and the air supply 
line for the valve; 
,Figure 5 is an enlarged fragmentary transverse sec 

'- vtional view taken substantially upon the plane indicated 
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by the section ‘line 5-—5 of Figure 2 and shows the 
internal construction of the valve taken through the air 
supply chamber thereof; and 

Figure 6 is an enlarged bottom view of the valve with 
the cover thereof having a portion thereof broken away in 
order to show the details of the connection between the 
manual operator and the relief valve. 

Referring now to the drawings in detail, it will be seen 
that there is illustrated in Figure l a mortar which is 
referred to in general by the reference numeral 10‘. The 
mortar 10 includes a base plate 12 and a tripod l4. 
Seated on the base plate 12 is a lower end member 16 
of a barrel 18. The tripod M is provided at the upper 
end thereof with a training mechanism 20 in which an 
upper portion of the barrel 18 is mounted whereby the 
barrel 18 may be trained onto a target. It is to be 
understood that the mortar 10 is of a conventional con 

struction, 
‘Mounted within the barrel 18 is a pneumatic pro 

jectile projecting training unit which is referred to in 
general by the reference numeral 22. The training unit 
22 includes a controlled volume blast valve, which is 
the subject of this invention7 the valve being referred 
to in general by the reference numeral 24. Connected 

. to the valve 24 and supported thereby is a small diam 
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lower end of the barrel to project the projectile there- 1 
from. 
A further object of this invention is to provide'a con 

trolled volume blast valve which is of such a nature 
whereby it may be placed into a weapon‘ barrel, such as 
the barrel of a mortar, the valve being self-contained 
and being normally operated by the dropping of a pro 
jectile into engagement with a component thereof,‘ and 
there also being provided a manual actuator whereby the 
valve may be manually unloaded prior to disassembly. 
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These together with other objects and advantages which I 
will become subsequently apparent reside in the details 
of construction and operation as more fully hereinafter 
described and claimed, reference being had to the ac- 1 
companying drawings forming a part hereof, wherein 
like numerals refer to like parts throughout, and in 
which: 

Figure 1 is an elevational viewof a mortar which is" 
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set up and which is equipped with a pneumatic projectile 

eter barrel 26 which is ‘disposed concentric to the barrel 
18 and which projects slightly out of the supper end there 
of. Also connected to the valve 24 is an air supply 
line 28 which has connected thereto an air supply hose 
30 which in turn is connected to a pressure regulator 
32 carried by an air supply tank 34. The purpose of 
the training unit 22 is to permit the mortar 10 to be 
“?red” Within an armory ‘or the like so as to teach 
troops in the use of the mortar 10. However, in order 
that the troops may learn the training of the mortar with 
respect to a target, it is necessary that a projectile, such 
as the projectile 36 illustrated in Figures 2 and 3, be 
accurately ?red from the training unit 22. 

Referring now to Figures 2 and 3 in particular, it 
will be seen that the controlled volume blast valve 24 
includes a housing which is referred to in general by 
the reference numeral 38. The housing 38 is formed 
of a cylindrical body member 40 which has the lower 
end thereof recessed as at 42 and which has seated in 

-- the recess 42 a lower end member 44. The end member 
44 is retained in place by an inturned annular ?ange 
46 on the extreme lower end of the body member 40. 
Further, the lower end member 44 is sealed with respect 
to the body member 40 by means of an O-ring 48. 
The upper end portion of the body member 40 is in 
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ternally recessed as at 50 and has seated therein an upper 
end member 52. The upper end member 52 is retained 
in place by an inwardly turned annular ?ange 54 in the 
extreme upper end of the body member 40. Further, 
the upper end member 52 is sealed with respect to the 
body member 40 by means of an O-ring 56. Thus the 
body member 40, the upper end member 52 and the 
lower end member 44 de?ne a storage chamber 58 for. 
a predetermined volume of compressed air. 

Extending through the center of‘ the upper end mem 
ber 52 is a circular cross-sectional opening which is re 
ferred to in general by the reference numeral 68. The 
opening 60 includes a restricted central portion 62, an 
enlarged lower portion 64 and a still larger internally 
threaded upper portion 66. Threadedly engaged in the 
upper portion 66 is the lower end of the barrel 26. 
The lower end member 44 is provided with an opening 

therethrough which is referred to in general by the refer 
ence numeral 68. The opening 681 is disposed in align 
ment with the opening 60 and includes an upper portion 
70 and an enlarged internally threaded lower portion 72. 

Passing through the opening 68 is a plug member which 
is referred to in general by the reference numeral 74. 
The plug member 74 includes a head 76 which engages 
the underside of the lower end member 44 and whose‘ 
shape facilitates the turning of the stud member 74. A 
lower portion of the stud member 74 is externally thread 
ed as at 78 and engaged ‘with the internally threaded 
portion 72 of the opening 68. The stud member 74 
also includes a main body portion 80 which extends 
through the upper portion 70 and into the chamber 58. 
The upper portion 70 is sealed with respect to the open 
ing 68 by means of an O-ring 82. 

Telescoped over the upper part of the body portion 
88 is a sleeve 84. The sleeve 84 has the upper end there 
of disposed within the lower portion 64 of the opening 
68 and is sealed with respect to the upper end member 
52 by means of an O-ring 86. It is to be understood 
that the ?t between the sleeve 84 and the body portion 
80 is such so as to prevent the escape of air there 
between. 
The sleeve 84 is provided immediately below the under 

side of the upper end member 52 with a plurality of cir 
cumferentially spaced discharge ports 88. Disposed with 
in the sleeve 84 and normally closing the discharge ports 
88 is a valve member 90. The valve member 90 is pro 
vided with O-rings 92 and 94 which are disposed above 
and below, respectively, the discharge ports 88 when the 
valve member 90 is in a “closed” position. The valve 
member 90 is normally retained in a “closed” position by 
means of a spring 96 which is in engagement with the 
lower end thereof and which is seated in an upper recess 
98 formed in the body portion 80 of the stud member 74;‘ 
The valve member 90 includes an upper end portion 

100 which is of a reduced cross-section and which ex 
tends upwardly into the lower end of the barrel 26. The 
body member 100 is provided with a pressure relieving 
bore 102 therethrough which is normally communicated 
with the interior of the barrel 26 for a reason to be de 
scribed in detail hereinafter. Extending through the bore 
102 is a valve stem 104 of a relief valve which is re 
ferred to in general by the reference numeral 106. The 
valve stem 104 is of a much smaller diameter than the 
diameter of the bore 102 so as to permit air flow through 
the bore 102around the valve stem 104. The relief 
valve 106 also includes a head 108 which is engageable 
with a valve seat 110 formed at the upper end of the 
valve member 90 surrounding the bore 102. The head 
108 is provided with a surface 112 which is comple 
mentary to the valve seat 110 for sealing engagement 
with the valve seat 110 to close the bore 182. 

Disposed outwardly from the center of the housing 38 
and extending through the lower end member 44 and the 
upper end member 52 are aligned bores 114 and 116, 
respectively. Extending through the bores 114 and 116 
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is a sleeve 118. The sleeve 118 has an outwardly ?ared 
lower end 120 which engages the under-surface of the 
lower end member 44 and which is sealed relative there 
to by means of an O-ring 122. The upper end of the 
sleeve 116 is also outwardly ?ared as at 124 and is sealed 
with respect to the upper end member 52 by means of 
an O-ring 126. 

Extending freely down through the sleeve 118 in spaced 
relation thereto is an actuator rod 128. The actuator rod 
128 extends up out of the mortar barrel 18 and is pro 
vided with an offset handle 130 at the upper end thereof. 
The actuator rod 128 is provided at the lower end thereof 
with a reduced externally threaded portion 132 which 
receives a bar 134 held in place‘ by a nut 136. The bar 
134 extends radially from the actuator rod 128 and has 
the opposite end thereof disposed immediately below the 
head 76 of the stud member 74. 
The stud member 74 has a bore 138 which opens 

’ through the head 76. Extending down through the bore 
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138 isya removable extension 140 of the valve stem 104. 
The extension 14!) passes through an opening 142 in the 
bar 134 and is provided with a head 144 which underlies 
the bar 134. Also disposed within the bore 138 is a coil 
spring 146 which extends between the bar 134 and the 
valve stem 104 so as to normally retain the relief valve 
106 in an “open” position. 
The actuator rod 128 is normally retained in an inop 

erative position by means of a coil spring 148. The coil 
spring 148 has the lower end thereof bearing against a 
washer 150 which in turn rests against the outwardly 
turned upper end 124 of the sleeve 118. The upper end 
of the spring 148 compressibly engages a washer 152 car 
ried by the actuator rod 128 and limited in upward move 
ment by a pin 154. 
The air supply line 28 is provided at the lower end 

thereof with a suitable ?tting 156. The ?tting 156 is 
threadedly engaged in an internally threaded upper por 
tion 158 of an air supply passage 160 formed in the 
upper end member 52 in diametrically opposite relation 
to the bore 116. 
The mechanism at the bottom of the valve 24 is nor 

mally encased in a cover 162. The cover 162 is held in 
place by suitable fasteners 164 which are removably 
threadably engaged with the lower end member 44. 
At this time it is pointed out that while the diameter 

of the body member 40 has been illustrated as being the 
same as that of the barrel 18, when it is desired to use 
the valve 24 and larger bore mortars, it is merely neces 
sary to provide the housing 38 with an adapter ring (not 
shown) which will center it with respect'to the larger 
bore barrel. ' ' 

In the operation of the training unit 22, the regulator 
32 is set at the desired pressure and the valve 166 of the 
compressed air storage tank 34 is opened. This will then 
result in the supplying of air to the air supply chamber 
58 under the desired predetermined pressure. The pres 
sure, of course, will depend upon the facilities available 
and will control generally the range of the ?ight of the 
projectile 36. 

These preliminary steps having been taken, the mortar 
10 is operated in the conventional manner with the 
smaller projectiles 36 being dropped into the smaller 
barrel 26 of the training unit 22. In order that the 
projectile 36 may be effectively projected from the barrel 
26, it is necessary that the projectile 36 have a relatively 
close ?t with respect to the barrel 26. Thus as the pro 
jectile 36 is dropped into the barrel 26, air pressure 
would normally build up in the lower end of the barrel 
26 unless vented. Thus the relief valve 106, being in its 
“open” position, permits the air to ?ow out through 
the lower end of the barrel 26 down through the bore 
102, through the lower end member 44 and back up 
through the sleeve 118. When the projectile 36 reaches 
the lower end of, the barrel 26, it engages the head 108 
of. the relief valve; 106 andmoves it downwardly so 
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that it forms a seal with the valve seat 110 thus closing 
the bore 102. Further downward movement of the pro 
jectile 36 results in the downward movement of the valve 
member 90 to the position illustrated in Figure 3. In 
this position the discharge ports 88 are uncovered and 
as a result, the air stored under pressure in the chamber 
58 is immediately discharged into the lower end of the 
barrel 26 so as to project the projectile 36 therefrom. 
It is to be understood that the volume of air disposed 
Within the chamber 58 will be su?icient to project the 
projectile 36 from the barrel 26 and the valve does not 
rely upon the ?ow of air into the chamber 58 through 
the air supply line 28 at this time. It is merely neces 
sary that the air supply line 28 be cap-able of recharging 
the chamber 58 in between the “?ring” of projectiles. 
As soon as the pressure within the lower end of the 

barrel 26 is reduced, the relief valve 106 and the valve 
member 90 Will return to their normal positions of 
Figure 2 and the training unit 22 is ready for receiving 
another projectile. 
The manual actuator rod 128 is normally not used 

during the ?ring operation of a projectile. However, in 
the event the projectile for some reason or another does 
not open the valve member 90, then the valve member 
99 may be moved to an open position by pulling the 
relief valve 106 down utilizing the actuator rod 128. 
Further, when it is no longer desired to use the training 
unit 22, the valve 166 of the supply tank 34 is closed 
after which the valve 24 is manually opened and all 
of the compressed air in the valve 24 and the supply 
lines is exhausted. 
From the foregoing description of the valve 24, it will 

be seen that there has been developed a very simple valve 
which may be mass produced and at the same time will 
provide controlled volumes of air to be discharged into 
a barrel, such as the barrel 26 at each operation. 
The foregoing is considered as illustrative only of the 

principles of the invention. Further, since numerous 
modi?cations and changes will readily occur to those 
skilled in the art, it is not desired to limit the invention 
to the exact construction and operation shown and de 
scribed, and accordingly, all suitable modi?cations and 
equivalents may be resorted to, falling within the scope 
of the invention as claimed. 
What is claimed as new is as follows: 
1. A controlled volume blast valve for a pneumatic 

projectile projector, said valve comprising a housing in 
cluding a body member and upper and lower end mem 
bers de?ning an air storage area, a sleeve extending be 
tween said upper and lower end members through said 
air storage area, air discharge ports in said sleeve, a valve 
member slidably mounted in said sleeve and sealed rela 
tive to said sleeve for controlling air ?ow through said 
discharge ports, an opening in said upper end member 
aligned with said sleeve, said valve member projecting 
into said opening, means on said upper end member 
for securing a barrel thereto in alignment with said 
opening whereby when said valve member is depressed 
by a projectile placed in said barrel, a controlled volume 
blast of air will be directed through said opening and 
into the barrel to project said projectile, and an air inlet 
?tting on said housing, an air pressure relieving bore 
through said valve member, a valve seat on the upper 
end of said valve member surrounding said air pressure 
relieving bore, a relief valve, said relief valve including 
a stem passing through said air pressure relieving bore 
with clearance to permit the flow of air and a head 
normally disposed above said valve member and seat 
able on said valve seat to close said air pressure reliev 
ing bore. 

2. A controlled volume blast valve for a pneumatic 
projectile projector, said valve comprising a housing in 
cluding a body member and upper and lower end mem 
bers de?ning an air storage area, a sleeve extending be 
tween said upper and lower end members through said 
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air storage area, air discharge ports in said sleeve, a valve 
member slidably mounted in said sleeve and sealed rela 
tive to said sleeve for controlling air flow through said 
discharge ports, an opening in said upper end member 
aligned with said sleeve, said valve member projecting 
into said opening, means on said upper end member for 
securing a barrel thereto in alignment with said opening 
whereby when said valve member is depressed by a pro 
jectile placed in said barrel, a controlled volume blast 
of air will be directed through said opening and into the 
barrel to project said projectile, and an air inlet ?tting 
on said housing, an air pressure relieving bore through 
said valve member, a valve seat on the upper end of 
said valve member surrounding said air pressure reliev 
ing bore, a relief valve, said relief valve including a stem 
passing through said air pressure relieving bore with clear 
ance to permit the ?ow of air, a head normally disposed 
above said valve member and seatable on said valve 
seat to close said air pressure relieving bore, and individ 
ual springs engaging said valve member and said relief 
valve and normally retaining said valve member in a 
closed position and said relief valve in an open position. 

3. A controlled volume blast valve for a pneumatic 
projectile projector, said valve comprising a housing in 
cluding a body member and upper and lower end mem 
bers de?ning an air storage area, a sleeve extending 
between said upper and lower end members through said 
air storage area, air discharge ports in said sleeve, a ' 
valve member slidably mounted in said sleeve and sealed 
relative to said sleeve for controlling air ?ow through 
said discharge ports, an opening in said upper end mem 
ber aligned with said sleeve, said valve member pro 
jecting into said opening, means on said upper end mem 
ber for securing a barrel thereto in alignment with said 
opening whereby when said valve member is depressed 
by a projectile placed in said barrel, a controlled volume 
blast of air will be directed through said opening and into 
the barrel to project said projectile, and an air inlet 
?tting on said housing, an air pressure relieving bore 
through said valve member, a valve seat on the upper 
end of said valve member surrounding said air pressure 
relieving bore, a relief valve, said relief valve including 
a stem passing through said air pressure relieving bore 
with clearance to permit the ?ow of air, a head normally 
disposed above said valve member and seatable on said 
valve seat to close said air pressure relieving bore, and 
a manual actuator connected to said relief valve stem, 
said manual actuator including an operating rod extend 
ing through and supported by said upper and lower end 
members, and a handle disposed remote from said hous 
ing. 

4. In combination with a mortar barrel, a pneumatic 
projectile projector, said projector comprising a housing 
including a body member and upper and lower end mem 
bers de?ning an air storage area, a practice barrel secured 
to a central portion of said upper end member, means 
secured to said housing supporting said projector within 
said mortar barrel with said practice barrel being dis 
posed coaxial with said mortar barrel, a sleeve extending 
between said upper and lower end members through said 
air storage area, air discharge ports in said sleeve, a valve 
member slidably mounted in said sleeve and sealed rela 
tive to said sleeve for controlling air flow through said 
discharge ports, an opening in said upper end member 
aligned with said sleeve and opening into said practice 
barrel, said valve member projecting into said opening, 
an air inlet ?tting on said housing, an air line extending 
from said housing through the space between said prac 
tice barrel and said mortar barrel and ‘out through the 
end of said mortar barrel, an air pressure relieving bore 
on said valve member, a valve seat on the upper end of 
said valve member surrounding said air pressure reliev 
ing bore, a relief valve, said relief valve including a 
stem passing through said air pressure relieving bore 
with clearance to permit the ?ow of air, and a head 
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normally disposed above said valve member and seat 
able on said valve seat to close said air pressure relieving 
bore, said relief valve projecting above said upper end 
member andinto said practice barrel for engagement by 
a projectile to operate said projectile projector auto 
matically upon the dropping of a projectile into said 
practice barrel. 

5. In combination'with a mortar barrel, a pneumatic 
projectile projector, said projector comprising a'housing 
including a body member and upper and lower end mem 
bers de?ning an air storage area, a‘ practice barrel se 
cured to a central portion of said upper end member, 
means secured to said housing supporting said projector 
Within said mortar barrel with said practice barrel being 
disposed coaxial with-said mortar barrel, a sleeve ex 
tending between said upper and lower end members 
through said air storage area, air discharge ports in said 
sleeve, a [valve member slidably mounted in said sleeve 
and sealed relative to:said sleeve for controlling air flow 
throughsaid discharge ports, an opening in said upper 
end member aligned with said sleeve and opening into 
said practice barrel, said valve memberrprojecting into 
said opening, an air inlet ?tting on said housing, an air 
line extending from said housing through the space be 
tween said practice barrel and said mortar barrel and 
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out through the end of said mortar barrel, an air pres 
sure relieving bore on said valve member, a valve seat 
on the upper end of said valve member surrounding said 
air pressure relieving bore, a relief valve, said relief valve 
including a stemppassing through said air pressure reliev 
ing bore with clearance to permit the ?ow of air, a head 
normally disposed above said valve member and seat 
able on said valve seat to close said air pressure reliev 
ing bore, said relief valve projecting above said upper 
end member and into said practice barrel for engagement 
by a projectile to operate said projectile projector auto 
matically upon the dropping of a projectile into said prac 
tice barrel, and a manual actuator for said valve member, 
said manual actuator being connected to said valve stem 
and including an operating rod extending in the space 
between said practice barrel and said mortar barrel, said 
operating rod terminating in a handle disposed above 
and exteriorly of said mortar barrel. 
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