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Attorney Docket No. 82876
INLET FREE TORPEDO LAUNCH SYSTEM

STATEMENT OF GOVERNMENT INTEREST
The invention described herein may be manufactured and
used by or for the Gévernment of the United States of America

for governmental purposes Without the payment of any royalties

thereon or theiefor.

BACKGROUND OF THE INVENTION
(1) Field of the Invention

The invention generally relates to a launch system and

more particularly to a launcher which eliminates the need for

an inlet door for a supply of fluid for launch by using an

alternatively configured fluid flow.

(2) Description of the Prior Art

The current art for torpedé launch systems with a
pressurizing pump have a “U” configu£ation where‘one end of
the “U” is a flow intake, the bottom of'the “U” contains the
pump, and the other end of the “U” is thevtorpedo tube. To
opefate, the intake end of the launch system includes a large
and complex hydraulically actuated door.

A prior art furbine pump ejection system (TPES) 100'is
shown, by way of example, in FIG. 1 of the drawings. The
turbine pump ejection systém 100 includes an inlet door 102

opening to an inlet recess 104. Thé inlet recess 104 supplies

~
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_ seawater as the system fluid to an inlet cylinder'106 as a

result of a turbine pump 108 drawing seawater into the inlet
cylinder and pumping seawater into an impulse tank 110,-
through a slide valve 112, down a torpedo tube 114, through a

shutterway recess 116,>and out of the platform via a primary

- shutterway 118.

In operation, the inlet door 102, the slide valve 112,

the primary shutterway 118 and a secondary shutterway 120 are

opened to create an open flow path through the launch'system
100.

Prior to launch, the preésure in the inlet recess 104.and
the pressure in the shutterWay recess 116 each independéntly
increése to some fraction of the available dynamic head, as a
result of forwérd motion of the system through the ocean. Any
imbalance between the preésure in the inlet recess 112'and the
shutterway recess 116 éauses fluid in the léunch syétem, and
any device in the torpedo tube 114, to move.

When a launch is initiated, the turbine pump 108 bégins
to rotate and fluidbis drawn though the inlet door lb2, the

inlet recess 104, the inlet cylinder 106 and into the turbine

pump 108. The turbine pump 108 pumps fluid into the imbﬁlse

tank 110, through the slide valve 112, down the forpedo'tube
114 carrying the‘weapon in the torpédo tube through the
shutterwaykrecess 116 and out of the system 100 via the
primary shutterway 118. |

The following reference, for exémple,_discloses an

external fluid intake apart from the operéting launch tube,
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but does not disclose an internally circulating fluid path'
which eliminates an inlet door.
Wosak (U.S. Patent No. 2,837,971) discloses hydraulic

ejection equipment for missiles. Specifically, the reference

discloses é system having a water-filled cylinder

communicating at one end with the sea and communicating at its

other end, through ports in its walls and a passageway or

- conduit, with the aft end of a missile ejector tube whose fore

or discharge end communicates Qith the sea. A piston is
mounted for reciprocating movement in the water cylindervwith
the piston is connected to a suitablé driving mechanism for
mov;ng the piston from its retracted‘position to force watef
ahéad of the piston through the ports in the forwara end of

the water cylinder though the conduit connecting those ports

with the aft end of the missile ejector tube thereby to charge

the water into the ejector tube and behind the missile in the
tube and in a sufficient émount and with sufficient force to
expel the missile from the tube with a force and velbcity.

It should be understood that the_present invention would
in fact enhance the‘functionality of'the launching éys#ems by
providing a launcher design which eliminates the need for én

intake door.

SUMMARY OF THE INVENTION
Accordingly, it is a general purpose and primary object
of the present invention to proVide a launcher sYstem with a -

fluid intake door eliminated as a component of the launcher.



1 ” It is a further object of the present invention to
-2 provide‘a launcher system which provides a common path for

3 fluid intake and vehicle exit. B

4 vIt is a still further object of thé present invention to

5 provide a launcher which cofrects reverse fluid flow in

6 existing syétems..

7 In accordance with one aspect of‘the present invention,

8 there is provided an inlet free launcher system including an

9 inlet recess in fluid communication with a shutterway recess.

10 A primaryvshutterway is provided both for ejection of a

11 wvehicle and.for supplying fluid intake to the system. A pﬁmp

12 selectively circulates fluid from'the iﬁiet recess to the

i3 shutterway recess, énd a launch tube houses-the vehicle, such

14. as a weapon, within the.system priof to launch thereof. A

15 _élide valve and impulse tank combination are positioned

16 intermediate the pump and the launch tube, such that the slide
| 17 valve controls a flow of fluid to the launch tube. A guide

18 éah is posifioned in the shutterway recess for guidingnfhe
19 wvehicle ffom the launch tube to an exterior of the launchef»

20 and fluid within the system is cohtinqally moderated to enable

21 selective launch of the vehicle With a fluid force.

22
23 : BRIEF DESCRIPTION OF THE DRAWINGS
24 - The appended claims particularly point out and distinctly

25 claim the subject matter of this invention. The wvarious
26 objects, advantages and novel features of this invention will

27 be more fully apparent from a reading of the following
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detailed description in conjunction with the-accompanying
drawings in which like feference numerals refer to like parts,
and in which:

FIG. 1 is a schematic of a prior art turbine pump
ejectibn system for launching a device;

FIG. 2 is a schematic of a launcher for an underwater

environment according to a preferred embodiment of the present

invention;

"FIG. 3 is a schematic of Phases 1 and 2 of a launch

‘operation of the launcher of the present invention;

FIG. 4 is a schematic of Phase 3 of the launch operation
by the launcher of the present invention;

FIG. 5 is a schematin of Phase 4 of the launch operation
by the preferred embodiment of the present invention;

FIG. 6.is a schematic of Phase 5 of the launch'operation
by the preferred embodiment of the present invention;

FIG. 7 is a graph relating pumn speed and flow rates in
suppbrt of the présent invention;

FId. 8 is a graph relating performance of pump head and
time in support df the present invention;

FIG. 9 is a graph showing parameters associated with a-
launchable Vebicle entering a guide can of the launcher of the
preéent invention; and

FIG. 10vis a graph depicting a comparison nf base-line
system performande of the prior aft and modified system

performance of the launcher of the present invention.
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DESCRIPTION OF THE PREFERRED EMBODIMENT

In general, the present invention eliminates the need for

a conventional intake door by utilizing a D-shaped launcher 10
as shown in FIG. 2. The launcher 10 is referred to;

hereinafter, as a shutterway intake launcher (SIL) because the

fluid intake and the exit for a torpedo or an unmanned vehicle

share the same communication path with the ambient underWater

environﬁent.

| In further description, the overali structure of the
shutterway intake launcher'lo includes an inlet recess 12
having recess communication holes 14 formed in a wall thereof.
The inlet recess 12 supplies fluid to anbinlet cylinder 16
upon actuation of a pump 18. The pump 18 pumps the fluid into
aﬁ impulse tank‘20,'through a slide valve 22, down a launch
tube 24, through a Shutterﬁay fecess 26 and through a primary
shutterway 28. A secondary shﬁtterway is shown as component
30 in fluid communication with the other componenﬁ of the
iaﬁncher 10.

The recess communication_holes 14 penetrate'a wall of the
inlet recess 12 which defines a corresponding Qall 31 of the
shutterway recéss>26.3uch that the shutterway intake launcher
10 relies on the intake of fluid through either the primary
shutterway 28 or the open'secondary Shuttérway 30 due to the
absence of anAinlet door in the ihlet recéss 12. 1In other
words and as will be described beiow, fluid collected_in'the’
shutterway recess 26 is supplied to the inlet recess 12 via

the recess communication holes 14.
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By way of general understaﬁding, the launch tube 24 is

the back of the “D” and the loop of the ”D” is a re-

circulating water path containing the pump 18. In effect, the
fluid intake and yehicle or torpedo exit share the same
communication path with the ambient environment.
fSeveral'aspecté of the invention have been eﬁamined using
analytical and numerical techniques. Of primary interest is
the impact of added méss and loss to the existing flow system.
Based on the calculated results, it is estimated that there
will be minimal changes to the operation of the turbine pump

18 and the basic dynamics of torpedo launch will be unaffected

by the proposed system changes.

éontinuing with the description, the shutterway intake

‘lauhchér 10 operates by .the intake of fluid through either the

operating launch tube fprimary shutterway 28) or the’Open
second shutterway 30 to coméensate'for thé loss of fluid flow
due to the absence of an inlet door. Furthermore, the
shﬁrterway'intake iaunéher 10 operates largelyAfree from pre-
launch reverse flow (the system qah be pressﬁre—balanced as
much as is possible withogt éliminating leakage\floW), Suéh
that the launcher does not reéuire an inlet door.

The functioning and operation.bf thevshutterway‘intake
launcher 10 is largely controlled by severalvperfprmancé
related phenomenon. These phenomenon include changes in
performance of the turbine pump 18 as a result of flow-path
changes; effectiveness of pressure balancing due to a closed

system operation; launch transient changes as a result of
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flow-path changes; changes in launch‘dynamiés as a result of
launch jet elimination; and changes in flex hose cable
dynamics as a result of flow path changes.

The first four of the above phenomena are addressed‘by
formulating a launch system performance model using first
principle hydrodynamics concepts. Thg governing:equafions for
such a model are: conservation of mass, applied at each
location where flow streams converge; Néwton’s equation of
motion applied for each fluid mass; Darcy’s equaﬁion for flow
loss applied across each flow restriction; Newton'’s equation
of motion applied for the motion of the vehicle; and aﬁ
experimental model for tranéient pump performance.

Although some simplifications are made regarding forces .
during these traﬁsienﬁ launch phasés, they serve as a primary
model for the shutterway infake launcher 10.

FIGS. 3 through 6 illustrate the phases of the launch
process including positioning of avvehicle 32, such as a
weapon, withiﬁ the launch tube 24. The arrowheaded lines in‘
the figuies indicate a floQ of fluid through the shutterway
intake launcher 10, while. the sequenée bubbles correspond to
the equations below. |

Phases 1 and 2 are shown in FIG. 3. Phase 1 is the pre-
launch phase of #he.operation of the shutterway intake
launcher 10. During the pre-launch phase, the pump 18 is not
actuated but the entire flow path is opeﬁ. A dynamic head
recovered in the shutterway recess 26 drives fiuid through the

launcher 10. Under these conditioné, the pump 18 serves as a
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flow restriction and is not a source of energy. Other than
this slight deviation, the system operates identically as it

does in Phase 2 (description to follow) until the weapon 32

contacts the aft end of the torpedo tube or moves forward out

of the.launch tube'24.

. Phase 2 is the initial acceleration of the vehicle 32.
During this phase of the launch opefation; the turbine pump 18
(see FIG. 2) begins to increase speed. The head developed by
the pump 18 is a function of the speed, the flow rate and the
transient operating characteristicsvof the pump. FIGS. 7 and 8

show the performance of the pump 18 as compared to known

-parameters. FIGS. 7 and 8 are reflective as a guide to the

head of the pump 18 versus speed input to the launch operation

- which determines the'relationship between the pressure at

points of the inlet cylinder 16 and the impulse tank 20.
In Equation (1), two fluid paths are considered. One

path is directly from the launch tube 24 tovthe guide can 34

"and one from the launch tube 24 to the shutterway recess 26

| and then back to the launch tube 24.

deJ,V ’des,V _ 996,10 ' dv,
- Sae * dt = . at * T Jar?r (1)

Conservation of mass ié applied in the shutterway reécess
26, and in the inlet recess 12. Tﬁe rate'of volume change
(dV) of the shuttérway recess 26 is equal to the flow (Q) oﬁt
of the launch tube_24 and‘into the shutterway recess 26, less

the flow out of the shutterway recess 26 and into the inlet
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‘recess 12 and the flow out of the shutterway recess 26 through

the two open shutterways, i.e.:

| a,
Qus =956 705, T, +0; 5 dt (2)

or in differential form

dQ 4, 5 — CiQ5, 6 dQS, 1 dQS, 8 ’ dQS, 9 - d V5
+ + +

The rate of volume change'(dV) of the shutterway recess

26 is incorporated to account for motion of the vehicle 32 out

~of the shutterway recess 26 and into a guide can 34. The rate

of volume change may also be used to incorporate accumulator

effects in the cavity. Leakage to other non-pressure hull

‘regions in the forward end of the ship has been included.

Conservation of mass must'also»be addressed in the guide can
34, .

‘The flow at the intake of the pump 1é is equal to the sum
of the flow through the inlet recess 12 and from the
shptterway receés 26. In differential form this can be

expressed:

dQl,Z - dQs / Qs,/ - dQs, / d V/
' (4)

The differential form, Equations (1) and (4), is uSefﬁl
when relating the flow rates to flow accelerations.

"Flow through each portion of the shutterway intake

launcher is controlled by the pressure (P) acting over that

portion, the mass in the respective portion, and the loss

through the portion. It can be shown that the flow rate (Q)

10
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from a starting point (A) to an end point (B) can be expressed

as:

P, - B, -

(w}

kA,Bp' Q§,3|: QA,B } _ lA,Bp dQA,B (5)

2A* [ A dt

(P) is the pressure with the thifd.term in this
expression being the flow loss, which includes a loss
coefficient k, the flow area 4 and the fluid density p. The
fourth term is the flow accelefation,,which includes the
effective section length l,‘the flow.area, and the fluid
density. If the pipe sections between pointS‘A‘and B contain‘
sections with different flow areas, effective loss and ﬁasé
terms can be incorporated into Equation (5). The'effective

loss K,, 1is given by

2 ‘ ) ’ . (6)
and the effective mass.Lw is given by

1.p .
L,p = X iP
i=1,N A,

(7)

Althouéh'Equations (6) and (7) are not standard
expressions for loss and effective mass, they are usefulAforms‘
fdr the current médéling effort. EqﬁatiOn (5) can be modified
to include the effects of hull cﬁrvature_and pressure recoﬁery_
by adjusting thé pressures as appropriate. The recovefed

pressure P, and hull pressure distribution is included through

adjustment of the ambient pressures P, using

Py ;_Pw +%PU:(CR _I;CP ~CiCs) ' v | : (8)

11
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. where U, is the boat speed and where the pressure recovery

coefficient C, and pressure coefficient C, vary between the

”inlet recess 12 and shutterway recess 26. For simplicity of

modeling, it is assumed that this pressure acts along the
surface of the submarine hull..

If the instantaneous flow rates are kﬁown, the seven flow
acceleration equations are generated using Equation (5), the
three conservation of mass equations, Equations (1), (2) and
(4), and the pﬁmp performance functions (derived from FIGS. 7
and 8), fofm a set of equations which can be solved for the
five unknown preséures and five unknown flow accelerations at
a specific time during the launch‘transient. With the flow
accelerations expressed in terms of the flow rates and
pressures, the equétions can be numerically integrated to :~
develop a time history of intérnal preséﬁres and flow rates

during a launch. -

A matrix formulation of the problem, Ak==B, is as follows

on the successive pages:.



1 -1 -1 0 0 0 0 ¢ 0o 0 0 0 O
1 0 -1 -1 -1 -1 0 o 0 0 0 0 0
0 0 0 1 0 0 -1 o o0 0 o0 0 O
L,, © 0 0 0 0 0 1 -10 0 0 ©0
0 0 0 0 0 0 0 0 1 -1 0 0 0
-L,, 0 0 0 0 0 0 0 0 1 -1 0 ©0
~L,s 0 0 0 0 0 0 o 0o o0 1 -1 01},
0 0 0 =-Lss O 0 0 o 0o 0 0 1 -1
0 0 0 0 -Ls, O 0 0o 0 0 0 1 0
0 0 0 0 0 Ly, 0 0o 0 0 0 1 0
0 0 0 0 0 0 -Lg,, 0 0 0 0 0 1
o -L,, o0 0o 0 0 0 . -10 0 0 0 0
0 0 -Ls;, 0 0 0 0 -10.0 0 1 0]
- e -
dt?
_dY
dt?
_dv
at
Q1,2
KLZQ?ZW;_H
. 1,2
91,2/ £ (zpm, t) |
dg,,;t K, 07 2%z
g e
dQs,%t LR N
dQs,V" 2 Q1,2
dt Ky sQ1, 207
w0 .
dQs,s = Qs
dQ6 l‘/dt K5,6Q5,6 “Q '“ +PR6
aof 5,6
P
P‘I 2 QS,B
2 Ks 505, + P s
Py lo-.d
P4
P Q5,9
: PZ K5,9Q§,9 + Py
1 - - Ul (9)
' ! Qs,zo »
K6,10Q§,10“ "
6,10
x, 02 | 22| p
. 7, 7
7,1 1“Q7'1|| R
QSl
K5,1Q§,1l| -
s
2
3 Many of the loss coefficients and effective masses were

4 derived using two design reports prepared by J. Schwemin of

i3
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NUWC in.1987. These réports are liﬁted below and incorporated
by reference. |

Schwemin, J.A., “Comparison of Launcher System Flow Loss
Coefficients for NUSC Land Based Test Facility (Full Size
Impulse Tank) and SSN 21 Actual Ship Condition”, Naval
Undersea Systems Center, July 1987; and

Schwemin, J.A., “Comparison of Launcher System Water

Masses for NUSC Land Based Test Facility (Full Size Impulse

- Tank) and SSN 21 Actual Ship Condition”, Naval Undersea

Systems Center, July 1987.

The losses which were not taken from this report were the
losses from the shutterway recess 26 to the inlet recess 12,
the loss from the launch tube 24 to the shutterway recess 26,
the loss from the'shutterway>recess 26 to the guide can 34
with a vehicle 32 passing thrdugh an inlet of the guide can
34, the iéakagé rgsisfance from the shutterway recess 26 to
ambient, and the loss from the inlet recess 12 to thevambient
when the iniet door was shut/;emoved. All losses were
referenced to a 2l-inch diameter flow area.

One determination of the present invention is.the
assessment of .the sensitiVity of the shutterway intake
launcher 10 to variations in the iaunchef loss coefficient.
Consequently, the los;es initially selecféd for the present
invention serve és a aesign point only.' The sensitivity of
the perfofmance of the shutterway intake launcher 10 to
changes about'the desién point will drive fﬁfther advances and

modifications to the invention.

14
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Phase 3, as shown in FIG. 4, is the initial device exit

from the launch tube 24.

As the vehicle 32 begins to exit the launch tube 24, the

effective mass of the section from the point of the launch

tube 24 to the point of the shutterway recess 26 (FIG. 2.)
begins to increase. To correct for this dynamic change, the
first element in the 7 row of the matrix in Equation (9)

should be changed to read:

A,y = Lys + p% ' (10)
where A'is‘the area and L is the length and 6 is the distance
which the wvehicle protrudes from the launch tube 24.

The effective loss from the leunch tube 24 to the
shutterway recees 26 dfops signifieantly during Phase‘3 of the
launch because.there is no longer a sudden expansion of fluid.
The drag on the nose of the protruding vehicle 32 produces a
pressure drop of approximately one feurth‘of the sudden
expansion'losses;

The conservation of mass equations remain unchanged‘as
the flow from the launch tube 24 is exactly matched by the
displacement of thevemerging vehicle 32.

Phase 4 is the‘motion of the vehicle 32 inte the guide
can 34 and is shown in FIG. 5. As the nose of the vehicle 32
leaves the shutterway recess 26 and enters the guide-can 34,
rapid changes in the flow of the flﬁid in the shutterway
intake launcher 10 must be accounted for through fhe

conservation of mass equations.

15
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As in Phase 3 of the launch operation, the effective mass
of fluid between the launch tube 24 and the shutterwaylrecess
26 continues to increase as‘the Vehicle'32 travels throngh the
lannch'tube 24, Equation 9 remains applicable during this
phase of the launch operation.

The flow of.fluid through the launch tube 24 to the
shutterway recess 26 is now governed by the pressure
difference between the launch tube 24 and the:guide can.34 and
the dynamic head produced by the motion of the vehiCle 32.

The pressure et the guide can 34 includes the effects of ship
motion, shutterway pressure recovery, and transients of the
shutterway intake launcher 10. The loads Wthh arise due to
motlon of the vehicle 32 can be approximated us1ng an
effective drag coefficient of 0.25 and the internal flow rate
of the’launcher 10 to determine the VehiCle Speed.

The.flow of fluid'through the primary shutterway 28 is
still driven by the pressure drop across that opening. |
However, the loss through that openlng is 1ncreased
substantlally as a result of the presence of the exiting
vehicle 32 as is the effective mass of_the fluid in that
region.

FIG. 9 showe the measurable geometry of the launch
operation as the vehicle‘32 enters the primary shutterway 28t

Initially, the loss coefficient varies with the souare of the
effective annular area Q%-—A@». As the vehicle 32 moves
further into the guide can 34, an added loss proportional to

the penetration depth of the vehicle @) must be edded;

16
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The conservation of mass equations for the shutterway 28

are modified to account for the motion of the vehicle 32. As

the vehicle 32 approaches and begins to enter the guide can

34, fluid is displaced from the primary shutterway 28. The

fluid is either displaced into the shutterway recess 26

dlrectly or flows along a path external to the ship and then

enters the shutterway recess 26 via the secondary shutterway
28 as a leakage path or another leakage path. This flﬁid.
displacement or extepﬁal flow takes place in a very short time
and can result in unwénted acceleration of the vehicle 32.
Equatién 3 can be modified through the second derivative of
the volume terﬁ to account for this acceleratioﬁ.

The volume flux into the recesses can be described using
y ds | : - o
V = A(s)— ’ 11
o = A(s)— (11)
and
y : ds o ‘
Vs =(A,'—A(s))z | (12)

The derivative of the rate of the volume flux is related

to the velocity of the vehicle 32 by

- d?V, d*s d? V _ds dA(s)
T3 + 4, 7T 2
dt dt dat  dt dt

A() ‘ : (13)

where ds/dt is thevvélocity. Because the acceleration'of the
vehicle 32 is coupled to the pressures and flow rates of the
shutterway infake launcher 10, (Equation 13) must be

incorporatéd in the matrix solution (Equation 9). Suitably’

formulated equations are

17
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d2V6 . A(s) dO, , + sz,z‘i%

(14)
dt? a4, dt A}, ds

and

d2V5 _ (At - A(S)) dQl,z _ Q12,2 E_Ai_

2 2
dt 4,, dt ALZ ds

(15)

For this preliminary analysis, a 90 degree cone was
assumed for the Vehicle nose shape (to‘simplify calculation of
A(s)) .

Phase 5 is the motion of the vehicle 32 out of fhe guide
can 34 and is shown in FIG. 6. Once the vehicle 32 has
cleared the-end of the léunch tube 24, the dyngmics of the

launcher 10 revert to the dynamics of Phase 2 between the

launch tube 24 and the shutferway recess 26. At this point,

the motion dynamicsldf the vehicle 32 is no longer directly
coupled with the internal flow 6f the launch system 10. The
vehicle 32 decelerates based on the pressure difference
between the external flow and the shutterway rédess>26.
Phase 6 is the weapon clear and is not illustrated. As
the vehicle 32 paﬁigates the guide can 34 and the primary

shutterway 28, additional transients are expected. However,

~due to the large areas and volumes at the exit of the primary

shutterway 28, these transients will be ignored,A'The motion
of the vehicle 32 is assumed to be uncoupled from the dynamics
of the shutterway intake launchér 10 dufing this phase of the
launching operation. |

FIG. 10 depicts a comparison of the predicted transient

launch velocities for both the base-line configuration based

18
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on the prior art of FIG. 1 and for the modified configuration
of the shutterway_ihtake launcher 10 shown in FIG. 2. The

most significant system performance change is the transients

generated as the vehicle 32 exits the tube. These transients

- are the result of the assumed behavior of the jef of fluid

which precedes the vehicle 32.

Preliminary calculations regarding the shutterway intake
launcher 10 indicate a similar tﬁbevexit Velocity for both the
baseline and modified systems. Added flow losses assbciated
with the operation of the shutterway intakevlaﬁncher 10 are
small. |

Dufing operation of thé shutterway intake launcher 10,
the effective mass of the system is less than the effective
mass of the system during an open loop operation. The water-
hammef effect as the vehicie 32 enters the shutterway-28 can
produce large accelerationé ahd'pressuré transients in the
shuttefwéy intake launcher 10. |

Because of the transient effects as the vehicle 32 enters
the shutterway 28, either a means to reduce the added mass of
the guide éan 34 must be found or.a depth independent
accumulator system must be added‘to thé shutterway intake
launcher 10.

The added mass associated with the shutterway 28 can be
reduéed by either increasing the area of the inlet recess 12
or by shorteningvthe path from thé external flow_to the
shutterway recess 26. The path can be réduced by machining

holes somewhere in the boundary between the shutterway recess

19
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26 and the external flow. Holes already incorporated into the
shutterWays to reduce pressure recovery may‘brovide the mass
reduction needed.

The advantages of the shutterway intake launch system 10
include a solution to the reverse-flow problem, and the
provision of a pressurefbalanced system. -

Alternatives to the concept presentéd herein include: An
iﬁlet door as a part of a launéhér system with the lowest
tﬁbes in the submarine forpedo banks isolated fromfthé_upper
tubes and also connected to the inlet chamber. As such the
upper tubes can operate in a standard fashion (drawing water
through the inlet door) and‘the lower tubes can be operated as
the shutterway intake lauﬁcherfconcept. Further, an
accumulator can be added,to the system to éliminate any water
ﬁammer effects.

This invention has been disclosed in terms 6f.certéin
embodiments. It will be apparent that maﬁy modifications can
be made to the disclosed apparatus without départing from the
invention. Therefore, it is the intént of the appended claims
to éover all such variations and modifications as come within

the true spirit and scope of this invention.
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Attorney Docket No. 82867

INLET FREE TORPEDO LAUNCH SYSTEM

ABSTRACT OF THE DISCLOSURE
A launcher for torpedoeé and undeiwater vehicles includes
an inlet recess in fluidlcommunication with a shutterway
recess. A primary shutterway is provided both for ejection of
the vehicle and for supplying fluid intake to the launcher. A

pump circulates fluid from the inlet recess to the shutterway

recess, and a launch tube houses a vehicle such as a weapon,

within the launcher prior to launch thereof. A slide valve
and impulse tahk Combinétion are‘positionedlintermediate the
pump and fhe launch tubé,.such that the slide valve-confrols a
flow of fluid to the lauﬁch tube; ‘A guidé can is positioned
at the shutterway receés for guiding the vehicle from the
launch tube to an exterior of the laﬁncher and fluid within
the launcher is COntinually.moderated to enabie selective

launch of the vehicle with a fluid force.
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