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United States Patent Office 

3,093,034 
PNEUMATIC SETTSONNG EDEVECE 

Palmer G. Wernager, John S. Scheurich, Sr., and Dur 
Wood E. Meinzer, Minneapolis, Minn., assignors, by 
i22essie assigniaents, to the United States of America as 
represented by the Secretary of the Navy 

Filed Sept. 19, 1964, Ser. No. 439,581 
3 Claims. (C. 89-1.7) 

This invention relates generally to catapult devices, and 
Iimore particularly it pertains to a dud jettison device for 
jettisoning defective missile-booster Weapons from a mis 
sile launcher. 

During the operation of high speed semi-automatic mis 
sile launchers of the type to which this invention relates, 
misfires occasionally occur with the result that a missile 
may remain engaged with its launching rails after the 
firing Switch has been actuated, and in such cases the 
operation of the launcher must be suspended until the 
missile can be removed from the rails. Heretofore, it has 
been necessary on such occurrences for the operator either 
to Wait for the missile to be expelled under its own 
force or to obtain volunteers to manually eject the missile 
from the rail, which latter step can be taken only after 
numerous Safety precautions and at great risk to launch 
ing crew personnel. Moreover, when a misfire occurs a 
prime disadvantage lies in the time loss involved in the 
launcher being incapacitated for service during the pres 
ence of a dud in one of the launching rails, and further 
disadvantages reside in the time loss involved in the 
manual removal of the dud and the possibility of injury 
to the dud removal crew due to the delayed ignition of 
the rocket or missile propellant during such removal 
operations. 
With regard to the prior art dud jettisoning systems, it 

has not been feasible to attempt ejection of varying lengths 
of missiles and missile boosters with the same dud ejec 
tion system. To accomplish this in the most desirable 
manner, the jettisoning system should accommodate a 
variable length ejection stroke which can effect smooth 
and reliable ejection of varying length missiles and missile 
boosters. The present device attains this desirable ob 
jective in tin efficient and reliable fashion without sacrifice 
to overall operation. 
Aprimary object of this invention is to provide a pneu 

matic arrangement for prompt overboard jettisoning dis 
posal of a hazardous or useless missile-booster weapon 
aboard a ship. 

Another object of this invention is to provide an ejector 
device which is inconspicuous and non-interfering, but 
which can be brought quickly into engagement with a 
booster of a missile-booster weapon on a launcher for 
rapid disposal of the missile-booster weapon. 
A further object of the invention is to provide a jet 

tisoning device for ejecting dud missies over the side of 
a vessel in Such a manner that the launching crew per 
sonnel will not be subjected to danger. 

Still another object of the invention is to provide a 
dud ljettisoning device capable of being variably posi 
tioned, thereby accommodating varying lengths of mis 
siles and missile-boosters. 

Other objects and many of the attendant advantages of 
this invention will be readily appreciated as the same be 
comes better understood by reference to the following de 
tailed description when considered in connection with the 
raccompanying drawings wherein: 

FIG. 1 is a vertical elevation, partly in section, looking 
either in the forward or aft direction of a missile ship 
showing a general shipboard insta? lation of a pair of dud 
jettison units with their associated missile launcher; 

FIG. 2 is a schematic diagram of the pneumatic system 
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for a jettisoning device showing the components in the 
control and charge sequence; and 

FIG. 3 is a schematic diagram similar to FIG. 2 in 
which the pneumatic components and related parts are 
shown in the fire and return sequence. 

Referring now to the details of the drawings, in ac 
cordance with the invention a spaced pair of jettisoning 
or ejector devices 0 shown in FIG. 1 are radially spaced 
about a guided missile launcher 12, each being set into 
a deck of a ship 14. Each ejector device 10 is installed 
at an angle to the deck 14, with the top end of each 
ejector device 10 being covered by a protective housing 
16 which protrudes above the deck 14. 

Each ejector device 10 consists essentially of a coaxial 
arrangement of a long cylinder 18 which contains a posi 
tioner cylinder 30 as illustrated best in FIGS. 2 and 3. 
A long piston rod 22 is located in each cylinder 30. 
The end of the piston rod 22 above the deck 14 is 

provided with a bumper disc 24 having a spherical seg 
ment shape to permit uniform contact with various diam 
eter booster nozzles. The disc 24 is ball socketed to the 
end of the piston rod 22 so as to have a limited tilting free 
dom and provide self-sealing against the housing 16 where 
it serves as a weather cover when the ejector device 18 
is stowed. This same tilting freedom of the disc 24 pro 
vides good seating in thrust against the booster end of a 
missile-booster weapon 25, 26 when the piston rod 22 is 
extended pneumatically in a jettisoning operation thereon. 

In preparing to jettison a dud missile-booster weapon 
25, 26, the launcher 12 is slewed and its guide arm 28 
is elevated until the dud missile-booster weapon 25, 26 
is in alignment with the ejector devices i0 for that arm. 
Each ejector device 10 is controlled from a dud jettison 

ing panel 32, as illustrated in FIGS. 2 and 3. This panel 
32 contains three manual control valves 34, 36, and 38, 
which are connected by piping to the ejector device 10 
as shown in FIG. 2 for controlling the air supply and 
positioning, charging, and firing it. A pressure gauge 40 
informs the operator of the air pressure during the charg 
ing. Indicator lights (not shown) provide ejector posi 
tioning (to accommodate different length missile-booster 
weapons 25, 26), safe to fire, and ejector stowed informa 
tion. 
A bubble type clinometer is mounted nearby to indi 

cate the movement of the ship in roll and allow the 
operator in case roll amplitudes are greater than ap 
proximately 20 to fire the ejector device 10 at the 
proper time so the missile-booster weapons 25, 26 will 
clear the rail of the ship. Various relays and interlock 
switches not within the scope of the present invention 
first assure that the launcher 12 and the missile-booster 
Weapons 25, 26 are correctly positioned and in condition 
to jettison safely. 
When the air supply valve 34 is rotated to “Open' as 

shown in FIG. 2, approximately 100 p.s.i. from the pneu 
matic supply system aboard ship passes therethrough to 
the positioner valve 38. This valve 38 is then manually 
moved from the "Stowed' position to either "Position I' 
or "Position II.” “Position I' is for a longer missile 
booster weapon 25, while "Position II' is for a shorter 
missile-booster weapon 26. Let it be assumed that "Posi 
tion I' as shown in FIG. 2 is chosen for the longer mis 
sile-booster weapon 25. Then 100 p.s. i. will be channeled 
through the positioner valve 38 to dump waive 78. Air 
is ported through the dump valve into a positioning cham 
ber 41. With air pressure expanding positioning chamber 
41 below it, the positioning cylinder 30 moves upwardly 
until arrested by engagement of a detent-like spring-urged 
position I latch 70 within detent 77 formed in the position 
ing cylinder 30. This places the bumper disc 24 a pre 
determined distance from the booster end of the longer 
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missile-booster weapon 25 as shown in split detail I of 
FIG. 1. 
The fire and control valve 36, which may be positioned 

simultaneously with positioner valve 38, is then rotated 
from “Off” to “Charge' position shown in FIG. 2, and 
compressed air at approximately 4500 p.s. i. passes there 
through to a safety valve 44 and to line 45. The purpose 
of safety valve 44 is to prevent operation of the jettison 
device when the air pressure is too low. If the air pres 
sure is not at least approximately 3500 p.s.i. there is 
danger that the missile may not be ejected with sufficient 
force to clear the side of the ship. Thus valve 44 is pro 
vided with a plunger which is integral with the differ 
ential area body of the valve and extends into a recess 
in the valve 36. This plunger prevents the fire and con 
trol valve 36 from being rotated to the ready position. 
A compression spring urges the plunger into the recess 
and holds it in that position until air pressure in the differ 
ential area body of valve 44 moves the body and com 
presses the spring. This withdraws the plunger from the 
recess and permits the fire and control valve 36 to be 
rotated to the ready and jettison positions. When the 
pressure gauge 40 reaches 3500 p.s. i. pressure, the fire 
control valve 36 is moved to a "Ready' position. 
A spring loaded charging valve 46 admits this high 

pressure air to a storage or charging chamber 48. A 
bleeder valve 50 is attached to this chamber 48 for man 
ual release of the air pressure therein to atmosphere in 
event the ejector device 10 is not to be cycled. High 
pressure air is also fed through lines 45 and 47 to one 
side of a firing valve 52. The other side of firing valve 
52 is exposed to an equal pressure from the chamber 48 
but differential area and spring pressure keep it seated. 
On a jettison command, the operator rotates fire control 

valve 36 from the "Ready” position to the “Jettison and 
Off" position as shown in FIG. 3. The back side of firing 
valve 52 is thereby momentarily vented to atmosphere 
through a diffuser 54 by way of piping 45, 47 and con 
trol valve 36. This unbalances valve 52 causing it to open 
and allows air from the storage or charging chamber 48 
to rush by and move through a shuttle valve 56. 
The firing charge of air flows into the positioner cylin 

der 30 by way of return air port 53 to the bumper disc 
24 side (front side) of the ejector piston 20 and also 
through piping 55 to the rear valve block 57. At the 
rear valve block the air is divided into three portions. 
One portion flows through an orifice 62 and a first stage 
ejection port 31 formed in the wall of positioner cylinder 
30 to the rear of the ejector piston. 20. This orifice con 
trols the rate at which the piston 20 moves upward inside 
the positioner cylinder 30 until the bumper disc 24 con 
tacts the booster end of missile-booster weapon 26. The 
Second portion flows through a check valve 58 and a 
control valve 60 before entering intermediate stage ejec 
tion port 33 in the positioner cylinder 30. This port is 
uncovered by the ejector piston 20 as the bumper disc 24 
contacts the booster allowing the firing charge of air to 
force the ejector piston 20 upward at a controlled velocity. 

This upward velocity is controlled by a control valve 
'60 which in turn is controlled by two plungers 84 and 
'86. The Smaller plunger 84 is subjected to the firing 
charge air pressure in conduit 83. The larger plunger 86 
is Subjected to the air pressure behind the ejector piston 
20, as conveyed by conduit 85. If the bumper disc 24 
contacts a booster, the pressure behind the ejector piston 
20 is great enough to force the larger plunger 86 to shift 
the control valve 60 to the open position illustrated in 
FIGS. 2 and 3, thereby porting the firing charge air di 
rectly to the back side of the ejector piston. 20. Con 
versely, if the bumper disc 24 does not contact a booster, 
the pressure behind the ejector piston 20 will not become 
great enough to overcome the force of the firing charge 
air against the Smaller plunger 84. Consequently, the 
control valve 60 would remain in the closed position. 
This restricts the flow of the firing charge air to the back 
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4. 
side of the ejector piston 20 to that flowing through ori 
fice 80 which limits the upward velocity of the ejector 
piston. 20. The third portion of the firing charge air is 
ported directly behind the ejector piston 20 as the piston 
uncovers a final stage ejection port 35 on its upward 
movement. 
As the ejector piston 20 nears the limit of its travel, 

the entrapped air in front of the piston within the an 
nularly-shaped return air chamber is compressed to ap 
proximately 15,000 p.s. i. This high pressure air (buffing 
pressure) shifts the shuttle valve 56 in the forward valve 
block 5 down and to the left as viewed in FIGS. 2 and 
3, thereby uncovering vent 81. This ports the air on the 
back side of the ejector piston 20 through the rear valve 
block 57 and through conduits 83, 55 to the forward 
valve block and out to atmosphere by way of vent 81. 
As the air pressure on the back side of the ejector piston 
20 decreases, the ejector piston 20 is forced back by the 
entrapped air on the front side thereof. This entrapped 
air is supplemented through a check valve 82 and finally 
directly through the forward valve block, with air that 
remains in the storage or charging chamber 48. 
The last three inches of return travel of the ejector 

piston 20 is controlled by orifice 62. When the ejector 
piston 20 is completely returned within the positioner 
cylinder 30, all remaining pressure is vented through port 
ing directly in front of the ejector piston 20 through port 
35 and through the rear valve block to the forward valve 
block and atmosphere. 
The ejector device 0 is stowed by moving the lever 

of the positioner valve 38 to the “Stowed' position as 
shown in FIG. 3. This vents dump valve 78 to atmos 
phere, which in turn allows chamber 41 to also vent 
through valve 38 to atmosphere. When the pressure in 
chamber 41 decays to approximately 15 p.si., the dump 
valve 78 shifts and ports 100 p.s. i. air from positioner 
valve 38 to the underside of position II latch 72. This 
pressure also goes through check valve 76 to position I 
latch 70. This air pressure lifts both latches and the pull 
of gravity withdraws the positioner cylinder 30 within 
cylinder 18. At the completion of this withdrawal disc 
24 Seals against housing 16 providing a weather cover 
for the ejector 10. 

In the event the positioner valve 38 is set at "Position 
III” for jettisoning of the shorter missile-booster weapon 
26, the 100 p.s. i. air is channeled thereby to the air con 
trol chamber 41 as was related for position I. In addi 
tion, air is also ported to a pipe 74 raising the latch 70 
against its spring force. 

Because of a check valve 76, air from the conduit 74 
is unable to pass to the position II latch 72 which re 
mains under its spring tensioned condition. Therefore, 
when the positioner cylinder moves upwardly, the cir 
cumferential groove 77 moves under the retracted latch 
70 and is captured by the spring tensioned latch 72 for 
position II, which is the longer extended position III in 
FIG. 1 for shorter missile-booster weapons 26. The re 
mainder of the jettison and retract strokes is the same as 
previously related. 

Obviously many modifications and variations of the 
present invention are possible in the 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 specifically described. 
What is claimed is: 
1. A dud jettisoning device for use with a missile 

launcher comprising a support; positioning means includ 
ing a hollow positioner cylinder having a circumferential 
groove mounted in said support, means for moving said 
cylinder longitudinally, a plurality of spring biased, pneu 
matically actuated latch means mounted adjacent and 
spaced axially along said cylinder and valve means to ef 
fect selective actuation of any one of said latch means, 
said extensible dud ejecting means comprising a piston 
Within said positioner cylinder, a bumper disc, a piston 



3,093,034 
5 

rod interconnecting said piston with said bumper disc 
and means for driving said piston, said piston rod and 
said positioner cylinder cooperating to form an annularly 
shaped space therebetween for compressing a fluid as 
said piston is moved by said driving means. 

2. A dud jettisoning device as recited in claim 1 fur 
ther characterized by a source of fluid under pressure, a 
plurality of ports spaced axially along said cylinder adja 
cent the end remote from said bumper disc, and means 
connecting said source and said ports whereby to uncover 
said ports sequentially and deliver controlled amounts 
of fluid under pressure to said cylinder as said piston is 
driven therethrough. 

3. A dud jettisoning device as set forth in claim 1 

5 

10 

6 
wherein said last mentioned means includes a port ex 
tending through the wall of said positioner cylinder adja 
cent the end nearest said bumper disc, a shuttle valve 
communicating with said port and operative to assume 
a closed position upon emission of air from said port as 
said piston is driven from an initial position, thereby to 
compress a quantity of air, and means for utilizing the 
same to return said piston to its said initial position. 
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