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- to a'missile which is launched from a body of water while
‘it is suspended below the surfaee of the water SO as te o

o | 3180225 N
SUSPENDED WATER—LAUNCHED MIESSILE

R ohn Emery Draim, Sanford, Fla., assignor to the United

States of America as represented by the Secretary of
the Navy

- Filed Apr, 29 1963, Ser. Ne. 2717, 416

| = 8 Ciemls (Cl 89—1.7)
(Granted rmder ’E‘rtle 35, US. Cede (1952), sec. 266)

' The 1nvent10n described herein may be menufeetured

- and used by or for the Government of the United States
. of America for governmental purposes mthout the pay-
~ ment of any reyaltres thereon or therefor.

This application 15 a eontmuatlen-ln-part of apphca— |
1960, now

tion Serial No. 72,805, filed November 30,
abandoned fer “Suspended Water-Launched Rocket Ve-_
hicle.,”

~ The present invention relates to an apparetus mcludlng |

a suspended water-launched missile and more particularly

attain launching stability. -

The present method of launehmg lerge payloads into
earth-centered orbits or deep spaeed missions 1s from a
land based facility requiring expensive support equipment
costing three to five times as much as the missile itself.

The present invention eliminates eqmpment such as fuel
- and oxidizer storage facilities, cryogenic systems, concrete
launching pads, large steel _jgentriee and armoured block

houses by providing an apparatus wherein a missile can be
launched from water. The seas enable 70% of the earth’s

surface to become a potential launch site since the
can be towed or carried literally enywhere therein as de-
scribed in a U.S. Patent No. 3,077,143. Phenomenal

‘safety is inherent in a We,ter-launched missile since any

explosion due to a malfunctioning of the missile will be

issile .

United States Patent Office ..,

3,180,225
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‘these forces Wﬂl be leseened and the mlssﬂe will have

- improved stability over a missile ﬂoatmg at the surfeee
- of the water.

The invention further eontemplates that the mlssﬂe will
be suspended from a buoyant member which is floating -

~at the surface of the water and that at or near the time
- of firing this buoyant member wﬂl be released from the

- mussile.
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Still further, the invention contemplates damp-
ening vertical motion of the missile by attaching a plate

| dempener to the exhaust end of the missile which can

~ be released from the missile at or near the time of firing.
~ While suspended the

| stablhty and after firing the missile will ascend with in-

missile will have good launching

creasing ve10c1ty toward the surface of the water, thus
spending a relatively short period of time at or near the
surface of the water where the wave motion is. located.
Accordingly, the launching stability of the suspended

. missile will be improved over the launching stability of a
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‘missile launched from a ﬂoatmg ‘position at the surfaee

of the water. = -
An object of the present mventmn is to prowde an ap- |

* paratus wherein a missile can be launched from a body

of water with 1n1proved stability. -

Another object is to provide an apparatus wherein a
missile can be stably launched from a body of water Te-

~gardless of the degree of wave motion of the water.

A further object is to provide an epparatus Wherem a'

* missile can be stably launched from the high seas in

50

which normal depths and high sea states are encountered.
Stiil a further eb]eet is to provide an apparatus wherein.
. a missile will have i 1proved vertrcal steblhty in a body-

- of water.

Yet enether eb]eet is to prewde a method of launehmg

~ a missile from a body of water with improved stability.

39

~absorbed by the surrounding water, thereby ehmmatmg o

m]urles to personnel and elumnatmg replacement or re- -

pairing of support eqmpment - According to the inven-
tion the mass.of water surreundmg the sides of a water-
launched missile will act as semi-rigid launch rails replac-

- ing all of the above equipment required for a land launch.

The present invention contemplates launching a missile

by freely suspending it entirely below the surface of the

water so as to minimize the effect of wave action on the

: missile prior to launch. The depth of suspension is, of

course, variable depending upon the magmtude of the

40

Other objects and many of the attendant advantages of
this invention will be readily: apprecm,ted as the disclosure
is made in the following detailed description - of a
preferred embodiment of the invention as illustrated in
the aeeompanymﬂ sheet of the drawing in which:

- FIG. 1 is a side view of the apparatus- W1th the missile
suspended within a bedy of water. - |

FIG. 2 is a side view of the missile being ﬁred whlle'

'_:"susupended 1]1 the water

45

FIG. 3 is a side view of the missile aseendlng in the
water after being fired. |

FIG. 4 is a side "F_.FIEW ef the mlseﬂe cemmenemg 1ts' :

o ]ourney into space.

wave action at the surface of the water. The proper depth -

.. can be easily determined if the emphtude of the wave

action at the surface of the water is known. When the

wave length is small compared to the depth, which is a
typical condition of most locations at sea, the wave action
‘diminishes rapidly frem the surface downwards.
" at a depth equal to a wave length the diminution ef wave

~ amplitude is e—2" or Y5 of the amplitude of the wave at

Thus,

the surface (Hydredynemles page 366 by Sir Horace

Lamb, Dover Press, 1945). In FIG 9 there i1s shewn 8

wave profile of a trochoidal ocean wave hewmg a wave

1000 ft., and a state 6 sea (winds of 40 knots) The pro-

- file charaeterlzee wave motion as a series of eneular mo-
- tions which rapldly decrease expenenua]ly with increasing

depth. Since the wave decay with increasing depth is

exponential, it is apparent that a missile floating at the

- surface of the water as described in U.S. Petent"Ne"' _65

3,077,143 would be subjected to maximum rolling mo-

ments because of the differential in forces existing be-

6b

~length of 500 ft., a wave height of 20 ft., a wave depth of |
60

tween an upper portion of the missile at the surface of -

the water and a lower portion thereof submerged in the
'weter__

By suspendm'ﬂr the missile. entirely below the sur- 7 |
face of the water to a sufficient depth, the differential of

FIG. 5 is an. enlarged eress—seetlenal 51de VlE:W of the

50 '_nose end of the missile.

FIG. 6 is a view taken alene hrle VI—VI of FIG. 5 __
- FIG. 7 is an enlarged side view of the nozzle end ef |
the mlssﬂe with the rocket. nezzle and dempener plate

_shewn 11:1 Ccross section.

FIG. 8 1s a view taken meng VHI—-—-VIH ef FIG 7
and .
FIG. 9 is a wave proﬁle of a. treeheldal ocean wave.

‘Referring now to the drawings wherein like reference
numerals design'ate like or correSpending parts through-
out the several views, there is shown in FIG. 1 an ap-
paratus including a rocket powered missile 1§ which is
suspended directly within and below the surface of a body

of water by a spherical shaped inflated- balloon 12, the

latter being constructed of a light-weight resilient material
such as thin rubber. The.missile 1§ is connected to the

balloon 12 by a line 14, an upper end of which is at-

- tached to a pad 16 molded within the balloon 12 and

a lower end of which is attached to the nose end of the

missile. - The lower end of the line is attached to the missile =~

by a bulb 18 located within a releasable connector 2.
‘The releasable connector 20 is divided into a lower part

| '22 which 1s press ﬁtted Im a plug 24 and an upper part '_
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26 which is slidably mounted within the plug 24 and skin
28 of the missile 30. The upper part 26 and the lower

part 22 are connected together by a membrane retainer
39, the latter being threaded by sectors-of threads 31 ianto
each part and having a thinned medial portion 32. The
retainer 3¢ will be fractured at the thinned portion 32
when an explosive charge 34 is ignited by an igniter 36.
The fracture of the retainer 30 breaks the threaded con-
nection between the upper part 26 and the lower part 22
-causing the upper part 26 to slidably disengage the missile

10

19. In order to prevent any sideways explosion upon the -

ignition of the explosive charge 34, the upper part 26 is
provided with ports 38 which will allow gases of the
explosive charge to escape in an upward direction.

The igniter 36 is electrically connected to a receiver

atcuator 40 by lead wires 42, the receiver actuator 40

or Vsss.

ployed by the missile.

a
Knowing the length of the missile, the wave am-
plitudes therealong can be determined fer a particular
suspended depth, and further knowing the upward force
component due to the line 14 on the missile the combina-
tion of these forces will be determinative in designing a
proper depth. Assuming a length of 40 ft, of the missile
and a state 6 sea, an ordinary missile would be suspended
at a depth of 80 ft. below the surface of the water in
order to insure a practical and stable suspended condi-
tion. - Of course, another factor bearing on the depth
required for stability is the type of guidance system em-
When the guidance system has a

- maximum allowable inclination before becoming erratic

15

sending an electrical pulse to the igniter 36 when a proper

signal is received from a transmitter (not shown)}. A
rocket igniter 44 for igniting a rocket motor (not shown)
18 electncally connected to the receiver actuator 40 by

lead wires 46 and receives an electrical pulse from the

receiver actuator 40 when the latter receives the signal
from the transmitter thereby causing the rocket igniter
44 and the igniter 36 to be operated simultaneously.
As shown in FIG. 7, a circular plate dampener 48 has
“a circular flange or collar 56 which is releasably connected
to a rocket nozzle 52 of the missile 10 by a membrane
retainer 54, the latter being threaded by sectors of threads
55 into both the flange 56 and the rocket nozzie 52. Upon
ienition of the igniter 44 the rocket motor is fired and
exhausts through the rocket nozzle 52 to fracture the
membrane retainer 54 at a thinned medial portion 56.
This causes separation of the rocket nozzle 52 and the
plate dampener- 48 by breaking the threaded connection
therebetween. The dampener plate 48 is provided with
a circular opening 58 so as to allow the rocket exhaust
gases 10 exhaust downwardly and thus pervent any side-
ways explosion. The plate 48 is to extend a designed
distance beyond the sides of the rmssﬂe 10 to prewde a

desired dampening action.
In order that the missile 10 will be suspended within

the water it is required that all of that portion of the

20

25
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apparatus (including the missile 10) that is connected to

the balloon 12 have an aggregate specific gravity greater
In some embodi-

than one with respect to the water. _
ments the missile 18 will have a specific gravity greater

than one whereas in other embodiments the weight of

the dampening plate 48 or some other component will
be required to be added to the missile to provide an
aggregate spemﬁe gravity greater than one.

The line 14 is to have a length which is sufficient te
suspend the missile 1§ in a completely submerged state
(as shown in FIG. 1) with the nose end of the missile
located a predetermined distance below the surface of

the water and the nozzle end of the missile spaced above

the bottom of the body of water. The suspension of the

- missile any depth below the surface of the water will,

of course, increase the stability of the missile, however,
in the preferred embodiment the line 14 is to have a
length such that the missile @ is suspended at a depth
where the wave motion in the water will have substan-
tially no effect on launching stability of the missile 10.

In the operation of the device, the missile 10 is freely
suspended directly in the water by the balloon 12 to the
predetermined depth below the surface of the water as
shown in FiG. 1. If there is a heavy wave motion or a
heavy sea state at the surface of the water, the missile
will be suspended at a greater depth, whereas when the
wave motion or the sea state is slight at the surface of
the water the missile can be suspended at a lesser depth
below the surface of the water. Assuming a launch of
the missile at sea and that the wave length and wave
amplitude of a surface wave are known, the wave ampli-
tude at a depth equal to the surface wave length, can be
found by multiplying the surface wave amplitude by g—am

50
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this must be considered as a design factor.

After the missile 10 is suspended at the proper depth

and it is time for launching, the transmitter sends a sig-
nal to energize the receiver/actuator 49, whereupon the
receiver/actuator sends an electrical current simulta-
neously to the igniter 36 and the rocket igniter 44, the

igniter 36 causing the explosive charge to separate the

line 14 from the missile and the igniter 44 causing the
rocket motor to be-fired. The firing of the rocket motor
causes the plate dampener 48 to be separated from the

rocket nozzle 52 by the fracture of the membrane retainer

54. While the missile 10 has been operated by a trans-
mitter, it is to be understood that other means may be
employed, such as running a direct line to the missile.
Further, while the line 14 is released from the missile, the
rocket motor is fired and the dampener plate 48 is re-
leased all substantially simultaneously, it is further to be
understood that these steps can be done at different inter-
vals. Yor instance, the line 14 and dampener plate could
each be separated by a separate explosive squib at Varlous
intervals before the firing of the rocket motor.

After the rocket motor is fired the missile ascends ver-

tically in the water as shown in FIG. 3 and breaks through

the surface of the water to commence its journey into

- space as shown in FIG. 4. It is to be noted that since the

missile 18 assumes a dynamic condition upon firing that
its stability will be maintained as it transcends that por-

- tion of the water having wave motion. Since the balloon

12 is constructed of a light-weight resilient material, there
will be no effect on the stability of the missile as it breaks
the water if it should accidentally strike the balloon. To
insure that the line 14 and the pad 16 within the balloon
12 do not affect the stability of the missile, if contact
should be made, the former should be constructed of a
flexible material such as manila and the latter should
be constructed of a resilient material such as rubber.
Neglecting the weight of the balloon 12 and the line 14,

- the amount of water to be displaced to suspend the mis-

sile below the surface of the water can be easily found
by usmg the formula

Ve= (Sb"“ DV
where |

V.=volume of water displaced by a submerged portlon
of the balloon in cubic feet

Sy==average specific gravity of the missile

Vy=volume of the missile in cubic feet

If a spherical balloon 12 is used as described in the pre-
ferred embodiment, it is desirable that the portion of the

- balloon above the water have a volume less than 25%

6o
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of the total volume of the balloon so that the balloon
will provide a good vertical stability (that is, it will not

readily follow the wave motion at the surface of the

water). Many other various-shaped buoyant members
can be used in lieu of the balloon. For instance, a ver-
tically disposed elongated buoyant member with the line
14 attached at one end thereof would be very effective in
maintaining vertical stability of the missile since the lateral
distribution of such a buoyant member with respect to
the surface of the water would be small compared to the
vertical distribution of the buoyant member. If the lateral
distribution is in order of 1:1 with respect to the vertical




- the water is s

dlstr1butreu good vertical stahﬂrty can still be mamtamed -_
- if the volume of the portion of the buoyant member above |
all (in the order of 10% ) with respect to

 the total volume of the buoyant member. Regardless of
~the type of buoyant member used, the vertical stability
of the suspended missile will- be improved by the plate

_ 3,180;225

| -damper 48 which resists Vertlcal movement of the missile -

in the water. |
While the speclﬁcatlon descrrbes the m1ssrle 11} as berne

prep_elled by a rocket motor it is to be understood that

the term “missile” is to include any . reaction type of power

plant such as sehd or hquld recket ]et ram jet or nuclear

power.

10

While the spemﬁcatwn descrlbes the missile as bemg' '

connected to the balloon 12 by the line 14 it is to be under-

'- - stood that the missile 10 could in some instances be
connected dlrectly to the balleen 12 Wltheut the use of

the line 14.

| The reference in this SpBClﬁCB.thIl to suSpendlng the
~missile 10 at a depth where wave motion will have sub-

stantlally no effect on launching stability means that the

missile is suspended at a depth where the parameters for

15

20

the launch are not exceeded, these parameters being gov-

erned by the characteristics of the missile such as the

maximum allowable 111c11nat10n dlctated by the gmdance
| systern upon launch. S

Tt is now apparent that the mveutlen provides a simpile
~device for launching a missile from water regardless of

the severity of the wave motion at the surface of the.

water. There are many other inherent advantages such

- as built-in safety. Should there be a malfunctioning or

explosion of the missile, its force would be contained
below the surface of the water and thereby Weuld not en—
danger nearby surface ships, - |

- Obviously many modifications and variations of the pres-
ent invention are possible in light of the above. teachmas |

25
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For instance, the release of the line 14 from the missile

,could be accomplished by prowdlug a weakened portion

in the line near the missile.. It is therefore to be under-

- stood that within the scope of the appended claims the

- invention may be practrced etherw.rse than as spemﬁcally
~described. D
I claim: --
1. An apparatus cemprrsmg |
- (a) areaction powered missile which i is to be launched
from a body of water having wave motion;

() said missile haVIIl*T a mose end and an exhaust |

nozzle end;

~ (c) a buoyant member havrng suﬁ‘iclent buoyancy to

float the entire apparatus in the water with a portion
~of the buoyant member extendmg abeve the surface
of the water; | | S

50

(d) means: connecting . said rmssﬂe te said bueyaut :
member; said means including a member which is

~ releasably mounted in said missile; said member
adapted to be forcibly expe]led from sald nussrle
“upon launch thereof; |

- (e) all of that portion of the apparatus which is con-

‘nected to said buoyant member having an aggregate -
specific gravity greater than ene with respect to the

- water;

(f) said means for cennectlng being Capable Of sup-

. porting the missile in a freely suspended position
directly within the water w1th the nose end above
the nozzle end; |

(g) said position bemg at a depth where the nose end

65

is a predetermined distance below the surface of the

“water and the nozzle end is- spaced above the bottom

of the body of water; and
() the missile when suspended bemg at a depth where

the wave motion will have substautrally no effect
~._on its launching stablhty, whereby prior to launch and

- while suspended the missile has sufficient stability for
launch and upon launch the missile assumes a dy-

"0 |

75
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namic condition fo mamtam its stability whﬂe fran-
scendlng that portion of the bedy ef Water havmg

- wave motion. :
2. An apparatus cempnsrug -
- (a) a reaction powered -missile capable of being

launched from a body of water having wave motion:

| (b) said miussile havmg a nose cnd and an exhaust -

~nozzle end:

(¢) a buoyant member connected to said rmssrle and

havmg sufficient buoyancy for suppertmg the missile
-1n a freely suspended position in the water:

"'(d) all' that part of the apparatus supported by the' |

‘buoyant member having an aggregate specific gravity
- greater than one with respect to the water; "

| (e) said position being -at a depth where the nose end

1s a predetermined distance below the surface of the
water and the nozzle end is spaced abeve the bottom
of the body of water; |

(f) the mussile when suspeuded bemg at a depth wiere
-~ the wave motion will have substantrally no eﬁect on |

its launching stability;

- (g) means connected to and extending transverse the

- missile beyond its sides for dampening vertical move-
ment of the missile when suspended in the water:
said means adapted to be forcibly separated from said

~missile upon launch thereof; said means having a

- passage therein to provide for dispersion of gases
generated upon launch of the missile; and

(h) means for expelling the dampe;uln':r means upon
firing the missile, whereby prior to launch and while

~suspended the missile has sufficient stability for

- launch, and upon launch the missile assumes a. dy-
namic condition sufficient to maintain its stability
while transcending that pertren of the bcdy of water |
“having wave motion,

3. An apparatus comprising:.

(a) a reaction powered missile whrch is to be launched
from a body of water havmg wave motion;.

- (b) said missile having a uese end aud an exhaust noz-
40 -

zle end; |
(c) a buoyant ember 'ha,wng sufficient buoyancy to
fioat the entire apparatus in the water with a portion

of the buoyant member extendiug above the. 'surface :
- of the water;

~(d) a flexible hne cenuectmg sard mrssﬂe te said bucy-— a

 ant member; - =
(e) all of that portion of the apparatus Whrch is con-
~ nected by said line to the buoyant member having

“an aggregate speciflic grawty greater thau eue mth |
respect to the water; | |

(f) said line being capable of euppertmg the missile

an aggregate specific gravity greater than one with -

~ water with the nose end above the nozzle end:

(g) said line having a length which is capable of po-
- sitioning the nose end a predetermined distance be-
low the surface of the water with the nozzle end

- spaced above the bottom of the body of water: said

~ line being releasably attached to said missile through "

o a member slidably mounted therein; said member

adapted to be forcibly expelled frem sa1d missile
upon launch thereto;

.-: (k) the length of sard line further being such that the

- missile will be suspended at a depth where wave mo-
tion will have substantially no effect on launching
stability of the missile, whereby prior to launch and
“while suspended the missile has sufficient stability
- for launch, and upon launch the missile assumes a

 dynamic condition to maintain its stability while

transcending that portion ef the bedy ef water
‘having wave motion. | o |

4. An apparatus comprising: - | - |
~(a) areaction powered missile which is te be launched
from a body of water having wave motion:

(b) said mresﬂe havmg a uese end and an exhaust
cvzle eud |



_?.
(¢) a buoyant member having sufficient buoyancy to
float the entire apparatus in the water with a portion

of the buoyant member extendmﬂ' above the sur-

face of the water; |

(d) means connecunﬂ' said missile to said buoyant
member; 3

(¢) all of that portion of the apparatus which is con-
nected to said buoyant member having an aggregate
specific grawty greater than one with re5peet to the
walter; |

(f) said means for conneetmg being caoable of sup-
porting the missile in a freely suspended position

directly within the water with the nose end above

the nozzle end; said means including a member slid-

ably mounted in said missile; said member adapted

to be forcibly expelled from said missile upon launch
thereof; and

- (g) said position being at a depth where the nose end
is a predetermined distance below the surface of the
water and the nozzle end is spaced above the bottom
of the body of water;

(7} the missile when suspended being at a depth where
the wave motion will have substantially no effect on
its launching stability; -

(i) means for firing the mlssﬂe When suspended at said
depth; and

(j) means for expelling the buoyant member from the
missile upon firing, whereby prior to launch and
while suspended the missile has sufficient stability for
launch, and upon launch the missile assumes a dy-

- namic condition to maintain its stability while tran-
scending that portion of the body of water having
wave motion.

5 An apparatus comprising:

(a) a reaction powered missile capable of being
launched from a body of water having wave motion;

(b) said missile having a nose end and an exhaust
nozzle end; | |

(c) a buoyant member connected to said missile and
having sufficient buoyancy for supportmg the missile

in a freely suspended position in the water;

(d) a flexible line which is connected at one end to the
buoyant member and connected at the other end to
the nose end of said missile;

(e) said position being at a depth where the nose end
is a predetermined distance below the surface of the
water and the nozzle end is 5paced above the bottom
of the body of water;

(f) the missile when suspended being at a depth where
the wave motion will have substantially no effect on
its launching stability;

(g) means connected to and extending transverse the

missile beyond its sides for dampening vertical move-

ment of the missile when suspended in the water;
(h) means for releasing the dampening means upon
firing the missile;
(i) means for firing the missile when suspended at said
depth; and
(i) means for releasing the buoyant member from the
missile upon firing, whereby prior to launch and

3,180,225

) |

10

20

|
|

30

35

4.0 .

50

55

GO

while suspended the missile has sufficient stability for

launch, and upon launch the missile assumes a dy-

namic condition sufficient to maintain its stability

while transcending that portion of the body of water
having wave motion.
6. An apparatus comprising: -
(a) an elongate reaction powered missile which is eap-

able of being launched from a body of water havmn'

wave motion;

(b) said mlssﬂe havmg
nozzle end;

(¢) a olrcular plate connected to the nozzle end and
extending transverse the missile beyond its sides so
as to dampen vertical movement of the missile when
it is disposed upright within the water;

nose end and an exhaust

70

(b) said

(d) the missile and said circular plate having an ag-
gregate specific gravity greater than one with respeet
to the water;

(e) -a spherical float constructed of a resﬂlent material

which has sufficient buoyancy to float the entire ap-

paratus in the water with a portion of the float ex-
tending above the surface of the water;

-.(}‘) an elongate flexible line connected at- one end to

the fioat and connected at the other end to the nose
- end of said missile;

(g) said line being capable of supporting the missile

in a freely suspended position directly within the
water with the nose end above the nozzle end;

(72} said line having a length which is capable of posi-
tioning the nose end a predetermined distance below
the surface of the water with the nozzle end spaced
above the bottom of the body of water;

(i) the length of said line further being such that the
missile will be suspended at a depth where wave mo-
tion will have substantially no effect on launching
stability of the missile;

(;) means for firing the mlssﬂe when suspended at said
depth;

(k) means responsive to the firing means for releasing
the line and the plate from the missile at the time of
firing, whereby prior to launch and while suspended

the missile has sufficient stability for launch, and
upon launch the missile assumes a dynamic condition
to maintain its stability while transcending that por-
tion of the body of water having wave motion.

7. An apparatus comprising:

(a) a reaction powered missile which is capable of
being launched from a body of water having wave
motion; |

(b) said missile having a nose end and an exhaust
nozzle end;

(c) means for positioning the missile in the water with

its nose end above its nozzle end;

~ (d) means separably attached to the missile for damp-

ening vertical movement of the missile when it is
positioned within the water; said means for dampen-
ing having an opening therem to permit escape of
exhaust gases emanating from said missile upon
launch thereof;

(¢) means for firing the
the water; and |

missile while positioned in

- (f) means for sep&ratmg the dampenmg means at the

time of firing, whereby the dampening means min-
imizes vertical movement of the missile while posi-
tioned in the water and is separated from the missile
upon firing so as to increase efficiency of the missile
after launeh |

8. An apparatus oomprlsmg

(a) a reaction powered missile Wthh 1s capable of

being launched from a body of water having wave
‘motion;

issile having a nose end and an exhaust
nozzle end:

(¢) means for positioning the missile in the water with
its nose end above its nozzle end:

(d) a plate mounted at the nozzle end of the missile
and extending transverse beyond the sides of the
missile for dampening vertical movement of the
missile when the missile is positioned in the water;
sald plate separably attached to said missile in water-

- tight relationship therewith; said plate having an
opening to permit discharge of exhaust gas gases
upon launch of said missile;

(e) means for firing the Ir.ussﬂe whlle positioned in
the water; and .

(f) means for separating the dampening means at the

 time of firing, whereby the dampening means min-
imizes vertical movenient of the missile while posi-
tioned in the water and is separated from the missile




upon ﬁrmg SO as. to increase: efﬁc:lency of the missile

after launch.

1,229,661

1,707,112

3,077,143

3,093,033
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