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1  Attorney Docket No. 79472 

2 

3 
^^ci^mm^ssmiä-m^mmmMMism 

„fffflMT  OF  n/vmatHHRHT   TMTEREST. 

Tbe invention described herein may be manufactured and used 

by and for the Government of the United States of America for 

,  Governmental purposes without the payment of any royaltres 

9  thereon or therefor. 

10 

11 
B&nTOROUMT ™- '™*-   TWENTION 

12 (1) Field of the Invention 

The invention relates to vehicle launching apparatus and is 

14  directed more particularly to a vehicle launching assembly for 

13 underwater platforms, such as submarines. 

(2) Description of the Prior Art 

The launching of torpedoes, mines, verticaUy fired weapons, 

countermeasures, and the like, all hereinafter referred to as 

»vehicles», is generally well known.  Over time, a few preferred 

types of systems have become prominent.  The existing preferred 

systems include turbine pu** ejection systems (TPES), air turbine 

22 pump (ATP) systems, and elastomeric ejection systems (EES), with 

23 the ATP and EES gaining favor in recent submarine design and 

24 construction. 

25 unfortunately, the ATP launcher has proven technically 

26 complex and expensive, and retires periodic overhaul,.  The EES 

27 launcher requires a special recharge pump to inflate an 
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. ,  i■*o valve to control launch 
1     elastic bladder, and a specxal al.de valve 

■  t.  Further, the EES alastomeric bladder materral 
transients.  Furunei, 

fatigues over time and retires replacement. 
•  ^ art there still remains a 

Thus, despite advances m the art, ttie 
5 need for a launcher system which is low in cost of both 

hioh in operational reliability, and 
6 manufacture and maintenance, high in oper 

Han criteria not met by present ATP and EES 
quiet in operation, criteria 

2 

3 

4 

5 

7 

8  assemblies 

9 

10 

11 

eriMMawv OF  THE   TTWENTIOIj 

Accordingly, an object of the invention la to provide a 

„  vehicle launch assembly for underwater platforms, which assembly 

13  cerises Known and relatively non-complex consents wh.ch 

U     Provide economy of manufacture and maintenance, and wh.ch 

15 exhibits high reliability and acoustic advantages over the 

16 aforementioned current launch systems. 

„ With the above and other objects in view, as will 

. f„Hit8 of the present invention is the 18  hereinafter appear, a feature ol cne » 

„ provision of a vehicle launch easily for underwater platforms 

20 .he assembly includes a water tan, mounted on the platform, and a 

„ plungar .ovably disposed in the tan, and dividing the tan* mto 

22 first and second zones, the first sons bein3 in communication 

23 with a water environment in which the platform is disposed, a»d 

24 the second sone being in —ication with a launch tube inlet 

25 Une counted on the platform. A» actuator is connected to the 

26 pXunger and is operable to move the plunger in the tank. A 

27 triggering and reset device is provided for initiating operation 
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2 

3 

4 

5 

6 

7  zone 

8 

9 

tank second zone to the launch tuhe inlet Ime to e3ec 

tank äeconä zone to draw wate, thereinto ,» a valve in 

communication with the wate, environment ana the tan* second 

In accordance with a further feature of the invention, there 

,  is provide, a vehicle launch assembly for underwater platforms. 

10  The assembly prises a water tan, mounted on the platform a 

U  plunger movably disposed in the tan,, the plunger comprising a 

12  rigid disc and an annular elastic seal fixed to a periphery 

„  of the disc and to an internal »all of the tar*. The seal is 

M  stretchable to provide a bias on the plunger in a direction 

„  toward the second zone for ejecting a vehicie fro, a launch tuhe. 

16 A triggering device comprising key means retains the dxsc rn a 

17 stationary condition, the Key means being selectively movable to 

release the disc for movement in response to the bias of the 

■i ™ Hie disc  A reset device comprises a elastomeric seal on tne aisc.  «. ^ 

..  cylinder, a drive rod extending fro, the cylinder and connected 

21  to the disc, a piston fixed to the drive rod and disposed in the 

cylinder, and force means in the cylinder and acting on the 

piston to move the drive rod to move the disc in the tank. 

■-I.  .cm further feature of the invention, 
In accordance with a still turcner 

«  there is provided a vehicle launch assembly for underwater 

26 platforms.  The assembly «rises a water tank mounted on the 

27 platform, a plunger movably disposed in the tank, the plunger 

18 
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A        «nnular elastomeric seal fixed to 
• ■«« a riaid disc and an annular ex«** ; :::z 0;L to - - -—-»- *-1;the 

f^r- Meeting a vehicle from a 
4 direction toward the second zone for e2ectl 

5 launch tube. A triggering device comprises xey -an, for 
5 launcn tuoe ^.„.^ the key means bexng 
6 retaining the disc in a stationary condxtxon, the key 
6 retaxnxng moveraent in response 

i     „„„„hip to release the aisx IUX «iu» 
7 selectively movable to -.  „n«« 

u  -i ar0meric seal on the disc in a dxrectxon 8 to the bias of- the elastomerxc seal o 

,  toward the second zone to effect launch of a vehicle fro» a 

„  Uunch tube.  A reset device copses a cylinder, a shaft 

U  extending fro, the cyHnder and slidingly through the drsc a 

12  plston fixed to the shaft and disposed in the cylinder, a body 

„  fixed to the shaft in the second zone, and force means rn the 

U     cylinder and acting on the piston to move the shaft to move the 

« hody into engagement with the disc to move the disc in the tan, 

„  to a position wherein the disc is engageabie hy the xey means. 

The above and other features of the invention, including 

»  various novel details or construction and combinations of parts, 

„  wil! now be more particularly described with reference to the 

20  accompanying drawings and pointed out in the daims. It «11 • 

»  ^rstood that the particular devices eddying the invention 

22 a« shown by way of illustration only and not as Hmitatlons of 

23 the invention. The principles and features of this invention *»y 

,. be ployed in various and numerous sediments without departing 

25  from the scope of the invention. 

26 

27 
mJJT  np.e^TprrTOttr OF  THE  DRAWINGS 
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,«e is — u. «- «—-*~ agings m -* ~ 

8ho«n illustrative —i— - - *—*~ fc-.*-h 

novel features and advantages «i» *- «—*' 
Wherei; 

^responding reference —— —t6 "«—- PartS 

•  . „r Hi«, drawings and wherein: 
throughout the several views of the dra  g 

TO 1 i. a diagra^tica! view ox one form of vehicle 

Xaunoh assemb* ill»t»ti« or an embodiment of the ^ invention.- 

1 

2 

3 

4 

5 

6 

7 

8  and 
HOB. 2-8 are diagrammatical views of portions of 

W  alternative embodiments of vehlole launch assemblies. 

11 

12 

13 

14 

Keferrin, to P». 1. it wiXl - seen that an illustrative 

..  launch assembly 10 -ay be mounted in a forward portion of a 

15  submarine 12, or other underwater platform The submarine 12 

M  typically is provided with a for.ard-.ost outer hull portion  , 

*.-, »-vio v>a«?e of the bow dome 14 
17  known as the »bow dome». Proximate the base or 

«  is a pressure hull portion 16 extending athwartships and, in 

conjunction with bow dome 14, defining a free flood zone 18. 

^  in Grindes a water tank 20, which may au      The launch assembly 10 includes a w<*i.e 

n be mounted in free flood zone IS. , plunger 22 is disposed in 

22 tank 20 and divides the tank into first zone 24 and second sons 

23 26  The first tank sone 24 is in communication with the free 

24 flood zone 18 by way of openings 28 in the tank 20. The free 

25 flood zone 1. is, in turn, adapted to receive water from the 

26 water environment in which the submarine 12 is disposed, as by 

27 one or more inlets 30. Thus, the tank first zone 24 is subject 

19 

20 
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I • ^ OR  The tank second zone 
!  to freei flooding through the openings 28. 

26 is ih co^unloatlon with a launch tuhe inlet line  ■ 
• ■* ^oC 34 and a flexible and 

The plunger 22 includes a rigid disc 
i . v, M« seal 3 6 fixed to a periphery of the 

substantially non-stretchable seal 
., ,Q nf t-ank 20.  The seal 36 

5 disc 34! and to an internal wall 38 of tank 2 
;      .  * ^ disc 34 in tank 20 while maintaining 

6 permits! movement of the disc 34 in 
i 14 9fi  The disc 34 preferably is 

7 separation of tank zones 24, 26.  The a 
I ,. B flBd ü,- seal is annularly shaped. 

8 circular in configuration and the seal 

The assenfcly further includes a check valve 40 which 

10  interconnects the water environment with launch tube inlet line 

u  32  - shown in «. 1. the check valve 40 is in ~ication 

12 withJter tank 20 by way of the inlet line 32.  The inlet line 

13 32 is m —ication with torpedo tubes 42, 44 or other vehicle 

14 launch conduits 

9 

10 

14  launcn COIIUU-LUO. 
*n actuator 50 My he counted in the free flood sone » and 

„  1. connected to plunge, 22 and i. operahle to ^  Plunger 22 m 

17 water tan, 20.  The actuator 50 can include a cylinder 52 xn 

18 which Is disposed a piston 54 fi*ed to a drive rod 56 connected 

19  to the 

20 

disc 22 
* triggering and reset device 60 can he mounted within the 

21 pressure hull 16 and « ccnprise a hydraulic valve 62 to 

„f  „ i-Tiooering hydraulic line 64 and a 
22 energize a selected one of a triggering 

23 resetting hydraulic line 66.  although not shown a rest position 

21  not cLunicating hydraulic fluid can aiso he provided.  The 

25 hydraulic lines 64. 66 extend from the triggering and reset 

26 devici 60 to the actuator 50.  Thus, hy operation of the 

2,  trigging and reset device 60, hydraulic force W he hrought 
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• ,on 54 in cylinder 52 to move plunger 22 in water tank 
1  bear on piston 54 in cym 

\     20'  in operation, a launch is initiated by an operator', 

4 aotuation of the triggering an, reset device ... as by pushing a 

5 »fire. button ... which pressuri.es triggering hydraulre Una 64, 

„nt of Piston M an, drive rod S6 causes similar movement - 

8  plunger 22 toward the water tan* second sons 26. to push »at r 

10  into selected launch tu.es «. 44. «- —* °* "»~ °Ut ' 

12 vehicle into the water environment. 
>.•.,„ - -raset"  button TO, or the 

13 upon the operator's pushing a reset 

14 Uhe. the triggering hydraulic line 64 is evacuated and the 

„  resetting hydraulic line 66 is pressurised.  The piston 54 „ 

16  moved so as to move plunBer 22 toward the tan, first ,one 24 to 

EorCe water out or the opening 28 to enlarge the tanh second 

,one to draw water into the tan, second zone 26 through the chec, 

9 

10 

17 

18 

19  valve 40. 

20 
The water tan* 20 and plunger 22 are sized according to the 

21 ^antity of water reared for a launch.  It has been found that 

...   f rfisc 34 should be about one half the diameter of 22 the diameter of disc J4 snouiu u 
j 4-^^v on  The seal 36 must be large 23 the cylindrically shaped tank 20.  Tlie sea 

24 enough to permit the disc 34 to mahe a complete strohe.  The 

25 diameter of plunger 22 preferably is large enough to 

a slow strohe speed, for acoustic performance, but „11 enough 

to be easily mounted in a typical platform.  In a preferred 
26 

27 
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.  , ™K 0.1  is provided with a diameter of about 
I arrangement, the plunger 22 is prov 

slx feet, which enables a two foot strode to drsplace about 

55 «-. xhe necessary volume of water for a typical launch. 

Xn FMB. 2 and 3. it will be seen that the cylinder 52 

the actuator 50 may be provided with one or .ore spring ,2 

seising a bias on piston 5,. alternatively. other mean  such 

as . weight 74 <FIG. 4, .ay be used to preise a srmr ar b a • 

,  xn such instances, a mechanical key 76 may - used to loc* 

,  drive rod 56 in place when the assembly is in »reset- „ode 

10  xushing the -fire- button 6S serves not only to flow hydrau re 

• *       « v»lt also to release key 76 from locking 
II fluid to cylinder 52, but also to 

„ position, Thus, the resulting strode of plunger 22 re power«, by 

X3 hydraulic fluid in cognation with spring power (PXGS. 2 and 3, 

14 or weight created force (,M. 4).  Xn resetting, the hydrau re 

15 force supplied to cylinder 52 must be such as to overcome the 

2 

3 

4 

5 

6 

7 

8 

16 force of spring 72 or weight 74. 
•  .„„«„.«ted an alternative embodiment xn 

17 in FIG. 5, there is illustrated an ait 

„  which spring force is used in a firing episode, but the spring 72 

19  is disposed in the tan, second sons 26, interconnectrng the 

34 and a wall 78 of tanh 20 opposed to disc 34.  The manner of 

operation of the pediment of rXG. 5 is similar to that of the 
20 

21 

22  embodiments of FIGS. 2-4. 
nHomfltive embodiment in which 

in FIG. 6, there is shown an alternative emu 
23 

24 

25 

26 

27 

U» chec* valve 40, or a plurality of chec* valves, are disposed 

mowing flow from first Zone 24 to second sone 26 and prevent^ 
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x  t. forced to — in the direction - the — ~J^ 

free flood zone 18, iiows 4 

5  zone 26. 

6 

7 

al^mative embodiment in which 
in FIG. 7, there is shown an alternative emo 

-4*,rr  in this embodiment, 
1 u ai=n serves as a spring.  J-n «"•*» 7  the annular seal 36 also serves. 

. the -1 36 is of an elastic serial having a stre c 

, capabiHty, -h that upon release of *ey «. ana matron 

1B hydraulic flu« in« cylinder 62, the seal exercises a spring 

u force on disc 3,, to a** to the hydraulic force in movrng plunger 

12  22 in a firing direction. 

in a further alternative ernbodiment, shown »»■«■' 
,    •  BTp 7 except that actuator 

M  asse^iy is sinilar to that shown rn FIG. 7, excep 

15 50 is discrete from plunger 22. the latter being «fired by 

16 removal of Key 76 fro„ a locxing position.  In operation, 

„  resetting hydraulic line 66 is activated to move piston 

18 cylinder 52 to ^  rod 66 so that a body SO fixed on rod 66 

„ engages disc 34, as by engaging a coa^entery shaped recess 

20 ia  the second *one face of disc 34.  The rod 66 thereby moves 

21 aisc 34 into position for engagement by hey 76 to hold the drsc 

->c  ^t-^atrh^ä  to exert a launch 
22 in place, with the seal/spring 36 stretched 

23 force on the disc 34. 

To execute a launch, the hydraulic line 64 is activated to 

25 move body SO away fro, disc 34, which is then retained only by 

26 hey 76. upon actuation of the -fire- button, the Key 76 moves 
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2  stroke 

3 

t     out of its locking position, releasing pi«*« » «* *  «^ 

:e. 
^iXe the above-described vehicle launch assembly is a 

4 unicue combination of exponents providing operational 

t, «f the individual components is relatively 
5 advantages, each of the maivi 

«T« or expensive to manufacture, maintaxn, or 
6 simple and not complex or expensxv 

, replace. Thus, the assembly provide, substantial cost advantages 

S with regard to both initial expense and maintenance expenses 

, rurther. the .^loity of the individnai components and lacK of 

10 wearing part, provide, farther advantage, in reliability of 

u operation.  Still further, inasmuch as no mechanical interacts 

u occurs between the plunger 22 and the tan* 20, no mechanical 

„.^t-t-i-nn  ct-roke.  Even small >-~A  -in a firina or resetting stiow;.  « 13  noise is generated in a tiring 

M  noises and vibrations, such as are generated by hydraulic fluid 

15  flow, triggering a launch, and drive rod axial notion, are 

U     minimi because there is no high speed mechanical motion.  Any 

17 such minimal mechanical noises generated have been found to fall 

18 below the existing water flow noises. 

Accordingly, the above-described launch assembly has been 

„  found to overcome the prior art challenges of high cost of 

21 manufacture and maintenance, troublesome reliability, and 

22 generation of pronounced acoustic signals. 

23 It will be understood that many additional changes in the 

M  details, materials, and arrangement of parts, which have been 

25 herein described and illustrated in order to explain the nature 

26 of the invention, may be made by those skilled in Che art withrn 

19 

20 

10 
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1 the principles and scope of the 

2 appended claims. 

invention as expressed in the 

11 
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6 

Attorney Docket No. 79472 

9 

10 

APg^RPT 0^ TWTC DISCLOSURE 

A vehicle launch aseemhlv for underwater platforms Includes 

7  a water tan* runted on the platform and a plunger movahly 

.  disposed in the tan* and dividing the tan, into first and second 

zones, the first zone being in communication with a water 

„  environment in which the pXatform is disposed, and the second 

u  zone heing in communication with a launch tuhe inlet line mounted 

12  en the platform. An actuator is connected to the plunger and zs 

„  operahle to move the plunger in the tan,.  A triggering devrce 

initiates operation of the actuator, moving the plunger in the 

„  tan, to push water from the tan, second zone to the launch tuhe 

«  inlet line to e:ect a vehicle from the iaunch tuhe, or moving the 

„  plunger to eniarge the tan, second zone to draw water thereinto 

from a valve in communication with the water environment and the 

14 

15 

18 

19  tank. 

19 
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Attorney Docket No. 79472 

»  VKKICLE  LAUN£H_ASSMBT.V  FOR U^DEWOEB^UaSSm 

TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN that (1) MICHAEL T. ANSAY and (2) JOSEPH A. 

CARREIRO, citizens of the united States of America, employees of 

the United States Government, and residents of (1) Exeter, County 

of Washington, State of Rhode Island, and (2) New Bedford, County 

of Bristol, Commonwealth of Massachusetts, have invented certain 

new and useful improvements entitled as set forth above, of which 

the following is a specification. 

JAMES M. KASISCHKE, ESQ. 
Reg. No. 36562 
Naval Undersea Warfare Center 

Division, Newport 
Newport, RI  02841-1708 
TEL:  401-832-4736 
FAX:  401-832-1231 


