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PNEUMATIC MISSILE LAUNCHER 
The invention described herein may be manufactured and 

used by or for the Government of the United States of Amer 
ica for governmental purposes without the payment of any 
royalties thereon or therefor. 

BACKGROUND OF THE INVENTION 

This invention relates generally to tube-type missile 
launchers, and more particularly to the expendable piston 
type intended to launch missiles having different weights to 
various predetermined ranges. - 
Tube-type launchers of the type with which this invention is 

concerned contemplates the missile being catapulted from the 
launcher tube after which its reaction engine is ignited. The 
missile, generally a self-propelled rocket type, then continues 
under its own power to the target. There are several charac 
teristics required of the tube. Catapulting capability of the 
launcher must be su?icient to insure that the missile is 
propelled clear of the tube and to a su?icient distance to in 
sure that the missile’s motor will have ‘time to assume propul 
sion of the missile. The launcher should be easy to load, the 
missile should be protected from adverse atmospheric condi 
tions and the reliability of the system should be high. Addi 
tionally, it is desirable that the missile launcher tube be capa 
ble of accepting a variety of weights, sizes and con?gurations 
of missiles. 

Prior art tube-type missile launchers suffer from the disad 
vantages of not being adaptable to various sizes and con?gura 
tions of the missiles which may be placed‘ in the tube for 
launch. Further, the type launcher which expels the missile 
prior to starting the missile’s motor have a rather complex 
charging system and launching system. Additionally, it is dif 
?cult to get a pneumatic seal between the missile and the tube 
of su?icient capability to enable satisfactory launch of the 
missile. 

SUMMARY 

The purpose of the instant invention is to provide a tube 
type missile launcher having an expendable piston which 
solves the problems of the prior art devices. By the use of an 
expendable piston which is capable of a sliding and sealing 
relationship with the inner walls of the launching tube and 
releasably connected by sear ?ngers to the ?ring mechanism, 
the instant invention is capable of launching a variety of sizes 
and con?gurations of missiles. 

This invention includes the concept of launching a self 
propelled missile from a- tube-type launcher utilizing pres 
surized air behind the missile and the adapter piston and the 
use of air pressure to activate a piston which in turn releases 
the sear ?ngers from the expendable adapter piston to ?re the 
missile. 
The main elements of the pneumatic system are a pressure 

regulator, two solenoid valves, an accumlator, and a source of 
pressurized air. Additionally, a simple electrical system in 
cluding charging and ?ring switches attached to the solenoid 
valves is required. The pressure regulator is set to limit the 
system pressure to that required by the missile weight for the 
desired range. The system is charged by supplying compressed 
air to the charging chamber and to the accumulator. The ac 
cumulator adds additional volume of air to supplement the 
volume of air in the charge chamber. Firing is accomplished 
by applying air pressure to the release chamber thereby forc 
ing the release piston to disengage the sear ?ngers from the 
adapter, at which time the charging air pressure forces the 
adapter and the missile from the launch tube. 

Accordingly, it is the principal object of this invention to 
provide a tube-type missile launcher utilizing an expendable 
piston and therefore capable of adapting to a variety of sizes 
and con?gurations of missiles. 
Another object of this invention is to provide a tube-type 

missile launcher wherein the missile ' and the expendable 
piston is pneumatically expelled from the launching tube the 
launching being activated by pneumatic pressure. 
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2 
Still another object of this invention is to provide a tube 

type missile launcher wherein the scarf ?ngers are releasably 
connected to the expendable piston for subsequent launch of 
the missile. - ' ‘ . 

Other objects and features of the invention will become ap 
parent to those skilled in the art upon reference to the accom 
panying speci?cation, claims, and drawings, in which: 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a lateral cross-sectional view of a launch tube and‘ 

?ring mechanism showing an expendable adapter piston and 
missile contained therein. ' ’ 

FIG. 2 is an electrical and pneumatic schematic showing the 
connections for charging and ?ring the missile from the 
launch tube. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring now to FIG. 1, there is shown a launch tube 10 
having an open muzzle l2. Contained within the launch tube 
10 and pointing towards the muzzle end 12, there is shown in a 
missile 14 having a diameter smaller than the internal diame 
ter of the tube 10. It is to be understood that the missile 14 
need not be in sealing relationship with the launch tube 10 and 
may be somewhat smaller. 2 

Immediately behind the missile l4 andadjacent to or in 
close proximity thereto, there is shown an expendable 
adapter-piston 16. The adapter-piston 16 is shown to be con 
structed of multiple drawn sheet metal parts which is con 
sidered to be a simple and inexpensive assembly, but it is to be 
understood that the adapter piston may be made by any suita 
ble well-known manufacturing technique so long as its shape is 
substantially the shape as shown and is—designed to seal with 
the walls of the launch tube. Attached to the end of the 
adapter-piston 16 adjacent to the missile isa pneumatic skirt 
seal 18 engaging the launch tube in a-sliding, sealing relation 
ship. An annular groove 20 in the inner-diameter of the launch 
tube 10 contains an O-ring or the like to complete the sealing 
of the air pressure contained within the charge chamber 24. 
The adapter piston has at its end remote from the missilea 

cup-shapedring 26 attached in any conventional manner such 
as for example by welding for the latching engagement of a 
plurality of scar ?ngers 28 equally spaced about the inner cir 
cumference of the launch tube 10 and within the charge 
chamber 24. Each sear ?nger 28 is attached for pivotal motion 
upon the support 30 which is attached by any conventional 
manner such as by welding to partition 32. A pipe?tting 34 is 
shown threadedly engaged in an aperture in the launch tube 
10 wall at a point having communication with the charge 
chamber 24. 
At the center of the partition 32 there is a piston rod aper 

ture 36 having an annular groove therein for containing an O 
ring 38 mating with the piston rod 40 in a sliding sealing rela 
tionship. A spool-shaped member 42 is attached to the piston 
rod 40 at the charge chamber end. The minor diameter of the 
spool 42 loosely engages the dog 44 on the sear ?ngers 28. 
The other end of the piston rod 40 is attached to the release 

piston 46 contained within the release chamber 48 in a sliding 
sealing relationship with the walls of the launch tube 10. The 
outer periphery of the release piston has an annular groove 
therein containing an O-ring 50 to provide such a sliding seal. 
A compression coil spring 52 is interposed between the 
release piston 46 and the breech closure 54 of the launch tube 
10. A shoulder 56, formed in the internal wall of the launch 
tube 10, limits motion of the release piston 46 ‘toward the par 
tition 32 caused by the spring bias of spring 52. A pipe?tting 
58 is threadedly engaged in an aperture in the wall of the 
launch tube and communicates with the release chamber 48 
for applying air pressure to release the sear ?ngers 28. 

Referring now to FIG. 2, wherein a pneumatic system and 
the electrical activating system is shown in schematic form, 
the charging system will be discussed ?rst. Attached to the 
pipe ?tting 34 which communicates with the charging 
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chamber, there is a conduit 60 of relatively large size commu 
nicating with an accumulator ,62. The large size of conduit 60 
is provided to assure unrestricted ?ow between these two 
components, permitting air in the accumulator to act directly 
to‘ accelerate the‘ missile upon launch. A supply of pressurized 
air 64 is ?uidly connected “through a conduit 66 to a pressure 
regulator 68. Aconduit 70 connects the output of the pressure 
regulator 68 to the “charge” valve 72 which is of the two posi 
tion latching solenoid type. Conduit 74 ?uidly connects the 
“charge" valve to the accumulator 62. Interconnected with 
conduit 70, on the output side of the pressure regulator 68, is a 

‘ conduit 76 ?uidly connected to the “fire” valve 78 of the sole 
noid'type having a spring return, normally in a closed position. 
A conduit 80 ?uidly connects the “the” valve 78 through pipe 

. ?tting 58, and thence into the release chamber 48. A pressure 
release valve 82 vented to the atmosphere is connected via 
conduit 84 to the charge chamber. 

- A source of electric power 86 is provided for actuation of 
the solenoid valves; A pair of conductors 90 connect the 
‘source of electric power 86 with an “opening” coil 88 of the 
"charge" valve 72‘one conductor being ‘interrupted by a mo 
mentary contact, single-pole, single-throw switch 92 of the 
pushbutton type. The source of electric power 86 is further 
connected by conductors 96 to the “closing” coil 94 of the 
“charge” valve 72, and to the coil‘ of the"‘?re" valve via con 
ductors 98. “Fire" switch 100 of the momentary contact, sin 
gle~pole, single~throw type interrupts the electric power ?ow 
ing to both the closing coil ‘94 of the “charge" valve and the 
opening coil 102 of the “?re" valve. 

DESCRIPTION OF THE OPERATION 
’ The launch tube 10 is loaded by ?rst inserting the expenda 
ble adapter piston‘ 16 into the muzzle 12 with the cup-shaped 
ring 26 to the rear. When rammed home, the cup-shaped ring 
26 will cam over‘the chamfered surface of the sear ?ngers 28 
and arrive in latched position by virtue of the spring bias from 
spring 52 through the connection of piston 40, spool 42, and 
dog 44 of the sear ?nger 28. This position is shown in FIG. 1. 
: The “charge" push button is then momentarily energized 
causing current to ?ow from the source of electric power 86 
via‘conductors 90 to the opening coil 88 of the “charge ” 
valve 72. “Charge” valve 72 opens and remains open, per 
mitting air pressure to increase‘ in accumulator 62 and the 
charge chamber-34 provide conduit 74 and 60; This pressure 
is regulated by a pressure regulator 58 to the pressure required 
for the particular weight of missile and'the predetermined 
range. The “charge" valve 72 will remain open so that the 

‘ source of air pressure 64 may continue to make up any pres 
sure losses that occur in the system and particularly in charge 
chamber caused by blowby through the adapter seals 22 and 
18. Relief valve 82 will vent any excess pressure. 
To initiate launching of the missile l4,'the “?re” pushbot 

tom 100 is pressed causing electric power from source 86 to 
?ow to the “closing” coil 94 of “charge” valve 72 thereby 
closing this valve and further causing current to flow to sole 
noid coil 102 of the “fire” valve 78 thereby causing this valve 

4 
to open. Opening of the “?re" valve 78 permits air to ?ow 
from the output side of the pressure ‘regulator via conduit 76 
and 80 into the release chamber 48. Pressure in the release 
chamber 48 causes release piston 46 to move vin a direction 

5 towards the breech closure against the spring bias of spring 52, 
thereby drawing along with it piston rod 40, spool 42 and'the 
dogs 44 of the sear ?ngers 28 (as shown in FIG) 1). Sear ?n 
gers 28 are thereby released from‘ the cup-shaped ring 26 of 
the adapter piston. The adapter piston 16‘is'thereby released 

10 to begin movement towards theimuzzle 12 under the influence 
of the air‘ pressure in the charge chamber 24 and accumulator 
62, thus forcing a missile 14 out the muzzle‘12 of launch tube 
10, and accelerates to a velocity su?icient to clear the tube 

"and where ignition of~the missile propulsion motor may be in 
15 itiated. " . 

It is to be understood that the invention is not limited to the 
exact details of the construction shown and described for ob 
vious modi?cations will occur to persons skilled in the art. 

I claim: 
1. A missile launcher comprising: 
a tube member for receiving a missile, said tube having an 
open muzzle end and a closed breech end; 

an‘ annular partition attached to, and mounted within in 
spaced relation to the closed breech end of said tube; 

an adapter piston means positioned in sliding and sealing 
relationship in' said tube for forming a charge chamber 
between said partition and said adapter piston means 
within said tube; 

a release piston means mounted in said tube for axial move 
ment within the space between said partition and said 
closed breech end, said piston having a piston rod slidably 
extending in sealing relation thereto through‘the opening 
in said partition; ‘ 

pneumatic pressure means for supplying acharge of pres 
surized air to said charge chamber; 

rneans'for'releasably retaining said adapter piston means 
against the pressure of said pressurized air; ‘ 

means actuated by movement of said release piston means 
for releasing said adapter piston means; and 

control means for actuating said release piston means 
whereby the ?rst piston means is freed to launch a missile 
from the muzzle of said tube. 

2. The missile launcher of claim 1 wherein said pneumatic 
pressure means further comprises: an accumulator ?uidly 
communicating with said charge chamber for providing a 
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chamber. 

3. The missile launcher of claim I wherein said control 
means further comprises: ‘ 

50 a source of electric power; 
a solenoid charge valve for controlling the ?ow of air to said 

charge chamber; 
a charge switch for activating said charge valve; 
a solenoid ?ring valve for controlling the ?ow of air to said 

5 5 release piston means; and 
a ?ring switch for activating said ?re valve. 
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