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2,953,092

UNDERWATER EXPLOSIVE DEVICE

Juel M. Walker, Alexandria, Va., assignor to the United
States of Amem:a as n'epresemed by the Secrefary of
the Navy

Filed Dee. 30, 1958, Ser. No. 784,000
2 Claims. (ClL 102—7)
(Granfed wnder Title 35, US Code (1952), sec. 266)

The invention described herein may be manufactured
and used by or for the Government of the United States
of America for governmental purposes without the pay-
ment of any royalties thereon or therefor.

The invention relates to an explosive device, and more
particularly to a new and improved underwater explosive
device.

Briefly, the invention provides an underwater exploswe
signaling device having an arming member for arming
the device in response to a predetermined hydrostatic
pressure applied thereto and a spring actuated pivotally
mounted firing pin, normally locked in an initial safe
position and out of alignment with the arming member
by a movable yoke actuated to release the firing pin
for movement into firing engagement with a detonator
carried by the arming member when the yoke 1s moved an
amount sufficiently to release the firing means by a pres-
sure responsive member actuated 1n response to hydro-
static pressure 1n excess of the predetermined hydro-
static pressure. Moreover, the 1nvention is particularly
suited for use in connection with shore installations, such
for example, as signal detecting and receiving stations
for detecting signals produced as the device is exploded
at a predetermined depth within a body of water thereby
to determine the exact point or area at which such an
explosion occurred. Thus by this arrangement and in
the event of an accident or when any other difficulties
are encountered at sea, such for example, as shipwreck
or force landing of a plane upon a body of water, the
detecting stations may quickly locate the troubled area as
the signals from the underwater explosions are received
thereby, whereupon assistance and supplies may be dis-
patched to the trouble area immediately.

An object of the present invention is to provide a new
and improved underwater signaling device.

Another object of the invention is to provide a novel
underwater explosive device actuated from an initial safe
position tc a firing position when the device reaches a
predetermined depth of submersion within a body of
water. |

Still another object of the invention is to provide
an underwater explosive device in which the arming of
the device occurs when the device reaches a predeter-
mined depth of submersion and explosion of the device
occurs when the device reaches a depth of submersion
in excess of the predetermined depth.

A still further object of the ivention is the provision
of an underwater explosive device wherein the firing
means 1s normally Jocked out of alignment with the arm-
ing means and maintained out of alignment therewith

until the device reaches a predetermined depth of sub-
mersion within a body oi water.

Other objects and many of the attendant advantages
of this invention will be readily appreciated as the same
becomes better understood by reference to the follow-
ing detailed description when comnsidered in connection
with the accompanying drawings wherein:

Fig. 1 is an elevational view of an explosive signaling
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device constructed in accordance with the present in-
vention;

Fig. 2 is a sectional view taken substantially on the line
2—2 of Fig. 1;

Fig. 3 is a sectional view taken at a right angle with
respect to Fig. 2 and substantially on line 3—3 thereof;

Fig. 4 is a sectional view taken substantially on lLine
4—4 of Fig. 3, with the firing mechanism in an initial
safe position;

Fig. 5§ is a view similar to Fig. 4, with the firing mech-
anism in a firing position; and

Fig. 6 is a view in perspective of the firing pin and
supporting element therefor.

Referring to the drawings and more partwularly to
Fig. 1 thereof, the numeral 10 generally indicates an
underwater explosive device having a nose portion 11, a
tall portion 12 and an adapter 13 disposed between the
nose and tail portions and secured thereto in any suitable
manner, such for example, as by threaded engagement
therewith, as at 14 and 185, Fig. 2.

As more clearly shown on Fig. 2 the adapter 13 is
provided with a hydrostatically operated arming device
or mechanism generally indicated by the reference char-
acter 16 and a hydrostatically operated firing device gen-
erally indicated by the reference character 17. The
firing mechanism comprises a yoke 18, having a pair of
mutually spaced side members 19 and a pair of mutually
spaced end members 21, the side members 19, each being
provided with an elongated slot 22 with a plunger 23
secured to one of the members 21, as at 24. The plunger
23 is slidably disposed within a bore 25 formed in the
adapter 13, as best shown on Fig. 3 and provided with
a head or flange 26, the purpose of which will be more
clearly set forth as the description proceeds.

A flexible diaphragm 27 i1s disposed within a recess
or well 28 formed in the adapter 13, IF1g. 3, the dia-
phragm being provided with an annular sealing flange
29 disposed within an annular groove 31 and maintained
in sealing engagement with the walls defining the groove
31 by a gasket 32 and annular nut or retaining clement
33. The diaphragm is adapted to be in communication
with the surrounding water by reason of recess 28 when
the device is launched within a body of water. It will
be noted in Fig. 3, that the aforesaid gasket is disposed
within well 28 and provided with a centrally disposed.
opening 34 thereby to aliow hydrostatic pressure to be
applied to the diaphragm 27 by way of recess 28 and open-
ing 24 when the device is launched within a body of water.
The head 26 1s maintaiied in engagement with the dia-
phragm 27 by a spring 34.

As more clearly shown on Fig. 3, a guide element 33
is arranged within each slot 22, the guide elements being
in the form of screw carried by the adapter 13 in any
suitable manuner, such for example, as by threaded en-
gagement therewith. Each of the guide members 35
carry a pair of spacers 36 disposed between the voke
and & bracket or support generally indicated by the ref-
erence character 37. The bracket 37 comprises a pair ol
mutually spaced legs 38 connected at one end thereof
by an end portion 39 and each having a lug or ear 40 car-
ried thereby for supporting a shaft 41, the bracket being
maintained in position by the aforesaid guides and spacers.
Furthermore, by the aforesaid slot, guide and spacer ar-
rangement, the yoke 18 may be moved slidably in a true
plane without any deviation therefrom when the plunger
is actuated in response to hydrostatic pressure.

The firing device 17 is provided with a pair of mutually
spaced ears 42, each ear having an opening 43 therein for
recelving the shaft 41, the firing device being actuated to a
firing position by a firing spring 3§ disposed about the
shaft 41 with one end in engagement with the firing device
and the other end thereof in engagement with adapter.
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Thus by this arrangement the firing dewce 18 rotatably

supported on the shaft for movement from a cocked or

Jocked position to a firing position when released. The
cars 42 are connected by a bridge portion 45 having
formed thereon a tongue or lug 46 extending outwardly
therefrom and which carries a firing pin 47. |

It will be noted, Fig. 3, that when the firing device 17
is in a cocked or locked position, tongue 46 thereon is
disposed beneath the outermost end member 21 of the
yoke 18, head 26 of plunger 23 is in engagement with
dlaphragm 27 and guide members 35 are disposed in the
outermost end of slots 22, this position of the aforesaid

components being ma-int-ained by spring 30 and thus the

firing device is maintained in a cocked or locked position
untill a predetermined pressure 1s applied to the dia-
phragm 27.

As more clearly shown on Fig. 2, the arming device 16
comprises a hydrostatically actuated plunger 48 slidably
disposed in a bore 49 formed in the adapter 13, the bore
49 being 1n communication with the surrounding water by
way of an opening 51 formed in retaining disc 52 secured
within the bore by a split ring or the like 53. The plunger
48 has formed therein a bore 54 in which is disposed a

aetonator 55, the detonator being adapted toalign witha
25

lead-in ﬂcharge 36 when the plunger is actuated from an
initial safe position to an armed position in response o
a predetermined pressure applied thereto. The plunger
48 1s further provided with a sealing element 57 and an

elongated slot 58 cooperating with a pin 59 for preventing

rotation of the plunger within the bore 49, the slot and
pin arrangement together with a shoulder 61 formed on
the adapter and within bore 49 assuring alignment of the
~ detonator with the lead-in charge when the plunger is
moved from an initial safe position to an armed position.
_A spring 63 is disposed within bore 42 having one end
in engagement ‘with the plunger and the other end thereof
in engagement with the wall defining the bottom of the
bore for maintaining the plunger in the initial safe posi-
tion. It will be understood, however, that the plunger 48
is adapted to be locked in the initial safe position by the
conventional safety pin (not shown) during transporia-
tion, the pin belng adapted to cooperate with the opening
62 formed in a reduced lug 63 carried by the plungr-*l

As more clearly shown on Fig. 2 an opening €4 is
formed in a wall 65 defining the bottom of a recess 6%
in which the firing device is arra.nged the opening 64 being
in commuilication with bore 49 and ahgn ed with the
detonator 55 when the arming plunger is in an armed
position and thus by this arrangement the firing pin 47

may be forcibly driven into firing engagement with the
detonator when the firing device 17 is released and ac-
tuated to a firing position by firing spring.

‘The nose portion 11 of the missile is provided with a
conventional booster charge 66" and main charge 67, the
booster being in communication with the lead-in charge
S6. By this arrangement an explosive train is provided
from the detonator 55 to the main charge 67 by way

of lead-in charge 56 when the arming plunger has been -

moved to an armed position.
- In the aforesaid arrangementi the arming plunger 48
is moved to an armed position by hydrostatic pressure
when the missile reaches a
mersion within a body of water, such for example, as 30
feet. The firing device, however, remains in a cocked
or locked position and out of alignment with the arming
- mechanism unti] the missile or depth charge reaches a
depth of submersion in excess of the predetermined depth
such for example, as 60 feet. It will be understood, how-

ever, that, if desired, the diaphragm 27 may be rendered

effective to operate at a depth in excess of 60 feet by
removing plug P to allow pressure to be applied to both
surfaces of the diaphragm whereupon the diaphragm will
not function until the pressure on the outer surface there-

~of is greater than the pressure on the inner surface there-

of, When this occurs the diaphragm 27 is actuated by

predetermined depth of sub--

- released the firing device is rotated about shaft 41 by

the pressure thereby moving the yoke an amount suffi-

4

ciently to cause the aforesaid member 21 to release and
move out of the path of travel of lug 46. As lug 46 is

firing spring 58, forcibly driving the firing pin 47 carried

thereby into engagement with the detonator 55 with suffi-

- clent force to fire the detonator, the detonator firing the

10

20

lead-in charge 56. When this occurs the booster charge

66° is fired which in turn fires the main charge 67 and_ﬁ

explodes the signaling device.

From the foregoing, it will be apparent that the present
invention provides a new and improved explosive signal-
ing device having a pressure responsive means for arming

- the device when the device reaches a predetermined depth
15

of submersion within a body of water and in which pres-
sure responsive firing means function to explode the

 device when the device has reached a depth of submersion

in excess of the aforesaid predetermined depth. .
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
praotlc:e:d otherwise than as specifically descnbed

What is claimed is: |

1. An underwater explosive s1gnahng device for launch-
ing in a body of water and comprising a casing, pressure

- operated arming means dlsposed within said casing and

movable to an armed position in response to a predeter-

- mined hydrostatic pressure, a normally locked member

a0

naving a bedy portion rotatably mounted on the casing
at one side of the longitudinal axis of the arming means
and movable through an arcuate path as the member is

~ released, a locking tongue formed on the body portion

39

- initia] position to a firing position corresponding.to a line
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and movable with said member, a firing pin carried by
said tongue and movable with said member from an

along said longitudinal axis of said arming means during
movement of the member through said arcuate path, a
movable ycke mounted on the casing in locking engage-
ment with said tongue for releasably locking the member
to maintain the firing pin in said initial position, a mov-
able plunger mounted on the casing and pivotally con-
nected to said yoke for moving the voke out of locking
engagement with said tongue to release the member for
movement through said arcuate path as the plunger is
moved a predetermined amount, means in engagement

-with said member and the casing for quickly and forcibly

moving the member through said arcuate path and the

firing pin to said ﬁring position as the member is re-

leased, pressure reslmnswe means in engagement with said
plunger for moving the plunger said predetermined
amount when the hydrostatic pressure has reached a value
in excess of said predetermined hydrostatic pressure, a
spring in engagement with said plunger and the casing for
maintaining the yoke in locking engagement with the

‘tongue and the plunger in abutting engagement with the

preﬂsure responsive means until said hydrostatic pressure
is in excess of said predetermined prescsure a palr of guide
pins carried by the casing, a palr cf slots in the yvoke
and cooperating with the gmde pins for movably support-

ing and guiding the yoke during movement of the yoke to
a tongue releasing position. |

2. An underwater explosive swnalmg device for lannch-
ing in a body of water and cmnprlsmg a casmg, pressure
operated arming means for arming the device in response
to a predetermined hydrostatic pressure, a normaily
locked member having a body portion rotatably mounted
on said casing at one side of the longitudinal axis of the
arming means, a pair of mutually spaced ears carried by
sald body portion and disposed at a rlght angle with
respect thereto and each ear having an opening therein, a

shaft carried by the casing and disposed within the open-

ing in each ear for rotatably mounting said member on
the casing for movement through an arcuate path, a

tongue on said body portion in the same plane as the

'Y
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body portion and extending outwardly therefrom and
movable with said member, a firing pin carried by said
tongue and movable therewith from an initial position to
a firing position corresponding to a line along said longi-
tudinal axis of the arming means during movement of the
member through said arcuate path, a yoke slidably
mounted on the casing, an end member carried by said
yvoke in locking engagement with said tongue for releas-

ably maintaining the member in a locked condition and

the firing pin in said initial position, a plunger shidably
mounted in the casing and pivotally connected to an
additional end member on the yoke for moving the yoke
an amount to move said end member out of locking
engagement with the tongue to release the member for
movement through said arcuate path as the plunger is

said shaft in engagement with said member and casing
for quickly and forcibly moving the member through said
arcuate path and the firing pin to said firing position as

6

the member is released, pressure responsive means in
engagement with the plunger for moving the plunger said
predetermined amount when the hydrostatic pressure has
reached a value in excess of said predetermined hydro-
static pressure, and a spring in engagement with the
plunger and the casing for maintaining the end member
on the yoke in engagement with the tongue and the
plunger in abutting engagement with the pressure respon-
sive means until said hydrostatic pressure is in excess of

10 said predetermined hydrostatic pressure.

15

.. moved .a predetermined amount, means disposed about
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