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Lo all whom it may concern : .
Be 1t known that I, Jounx Hays Ham-

MOND, Jr., a citizen of the United States,
and a resident of the city of Gloucester,
county of Essex, State of Massachusetts,

have invented certain* new and useful Im-

provements in Submarine Mines, of which
the following is a specification. |
Some of the objects of this invention are
to provide a submarine mine of simple and
inexpensive construction, which, when sub-
merged, will maintain a substantially con-
stant predetermined depth, and which, after
a predetermined time, will sink to the

ground beneath the water; to provide in ga
submarine mine improved means for regulat-
ing the depth of submergence of the mine; .

and to provide other improvements as will
appear hereinafter. =~ I

In the accompanying drawings, Fig. 1 is
a .fragmentary vertical longitudinal central
section of a submarine mine constructed in

- accordance with this invention; Fig. 2 is a
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fragmentary vertical longitudinal central

section, showing a modified form of the

same; and Fig. 3, a fragmentary top plan
view of a detail of the form of mine shown
in Kig. 1. . S

Referring to the drawings, one embodi-
ment of this invention. comprises a sub-
marine mine, including an outer casing 10,

which may be cylindrical in form or of any

other suitable form and which contains in
its upper portion (not shown) any well

known or -suitable explosive material and
mechanism for exploding the same when
struck by a vessel.

For maintaining the mine at a predeter—

-mined distance below the surface of the
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water when submerged the lower portion
of the casing 10, 1s provided with an in-
ternal chamber or casing 11, coaxial with

the outer. casing 10, and arranged to com-

municate with the water surrounding the

outer casing 1), through a passage 12, lead--
ing-from the lower end of the internal cas-

ing 11y through the lower end of the ex-
ternal casing 10, and also through a port
13, leading through the upper end of the

mner casing 11, and which is arranged to

be automatically opened and closed as will and to the -outer casing

appear hereinafter. The inner casing 11, is
entirely sealed against the admission of a
flurd--except through the. passage 12, and
the port 13. | | '

“end of the magazine 15.

and arranged that when the mine is placed

in the water vertically with the opening 12
tfacing downwardly, the mine will gradually
sink, the water flowing yradually in to the 60
internal casing 11 through the opening 12,
and forcing the contained air out through -
the port 13, and to prevent the mine from
sinking more than to a predetermined depth
a vertical cylindrical magazine 15, is se- 65
cured to one side of the inner casing 11..

- Within this magazine are arranged a ver-

tical series of discs 16, of calcium carbide
or any other material or materials which

‘will unite with water to produce a gas, and 70

these discs are pressed upwardly by a cap

17, arranged beneath the lowermost disc
‘and which is normally pressed upwardly =

by a spiral spring 18, arranged in the lower

| 5. Kach of these 75
discs 16, may be of substantially the same” °
diameter as the internal diameter of the
magazine 15, or each disc may be slightly

smaller in. diameter than the internal di- -
~ ameter of the magazine and may be snugly 80
“enclosed in a thin capsule or coating 19,

fitting loosely in the magazine and made -
of gelatine or any other material which is
slowly soluble in water. By this coating the
discs are protected while in the magazine g5
from any moisture which might leak into
the magazine, and the formation of gas by
a disc when placed in the inner casing 11,

“oceurs’ gradually and consequently sudden

and excessive upward movement of the mine gg
under the action of this gas is avoided. A
perforated screen 20 extends across the

‘opening 12 to prevent the discs 16 from

falling into the opening 12. | B

. For transferring the discs 16, from time 95
to time, from the magazine 15, to the in-
terior of the inner casing 11, and: for simul-
taneously closing the port 13 leading from
the inner casing 11, a horizontal recipro-
catory valve 25, is provided which is ar- 100
ranged to reciprocate snugly in a.casing 26]3- |

~provided therefore upon the upper end o

the mner casing 11. Thig valve is provided
at one end with a horizontal cylindrical ex-
tension 27, forming the. core of a sole- 105
noid 28, which 1s rigidly secured within
_ . _ - 10. - The valve -
25" 1s normally pressed outwardly away -
from the solenoid 28, and into its nor-
mal position shown in Fig. 1, by a spiral 110

spring 29 surrounding the extension 27.

The parts of the m—ine aré-_so prop'értioned' The valve is held against rotation and the
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is cates: -Wlth- the water sur mundmg the mine - %
EEEE I R hmlted' by means. Of a pln 30 Whlch 1S thmugh an aperture: 46 pI’OVldBd therefor. ... .

1 threaded through the valve casmg 26, ande__;The mner end o:t thl& p1 essure, cylmdil:ertim
' - o the

~+ engaged 1n a keyway 31, extending longl-—:

i???f?éééifﬁi;;?;;5:3tudmally of the' valve. -The valve 25, 1s

prowded with a transverse vertical: port 3255 X T
~which, when the valve is in its normal or thliy wnnectedonej end_of aleve1.48.wh1(,hz SEREERENE,
~ outermost ‘position, -registers at its lower 1
end Wlth the port 13 of the mner CaSng,%z

; é SRR T :t,he‘ 'upper end' O?f th?e 'magaz‘me 15 ' The end Of the SOleIlﬂld 98 1S connected t]ll mwn- R
R -vaé,]ive' Qa 18 a,lso prowded upon 1ts upper: ~a wire 56, a battery 57, and wire 58, with the

-- :remprocatorv contact 53, and the ()th@l end

;0f the Solenmd 28 18 connected by a wire: uf) 90

36 are So proportloned and arranfred that
the upward pressure of the splral spring
against the discs 16 exceeds at all times the
downward pressure of the leaf spring, and
consequently when the valve is in its normal
or outermost position the spiral spring 18
presses the whole series of discs 16 upward-
ly, thus forcing the uppermost disc into the
aperture 34 in “the valve agalnst the down-
ward pressure of the plunger 38, and forcing
the upper side of the free end of the leaf
spring against the upper portion of the
imner surface of the valve casing 26. The

construction and arrangement is such that -

when the uppermost disc 16 or capsule 1s in
this position its under surface will be flush
with the lower surface of the valve 25, and

- when the valve is moved inwardly the upper-— ,

most dise 16 will be carried inwardly by the
valve, while the next lower disc will remain
stationary.

For automatlcally energizing the solenoid

28, when the mine has reached a- predeter-
mined depth. to move the valve 25, 1nwardl

or towards the solenoid 28, to close the port |

13, and to transfer the uppermost disc 19,
into registration with a circular aperture 40

provided therefor in the upper end of the”

inner casing 11, a pressure cylinder 45, is
fixedly arranged within the outer casing 10,
5 and above the inner casing 11, and commum-

mt{} engagement

Hstatmnary conta,ct 54, and the solenoid

28, accordingly enermzed and the valve
25 drawn inwardly, thus transfer ring one of
the discs 16, from the top of the magazine

to a p0$1t1011 in alinement with the aperture

40, whereupon the disc will be forced
throun'h the aperture by the action of the
leat spring 86, and drop into the water in
the inner casmg 11, Whereupon the capsule
or coating 19 (if an surrounding the disc
will be dlssolved l}:us gradually exposing
the surface of the disc and consequently grad-
ually producing a predetermined volume of
gas which will displace some or all of the
water from the inner casing 10 through the
outlet 12, and will cause-the mine to rise
gradually accordingly. |

When the mine reaches a pledetermlned
depth 1n this upward movement, the pres-

Y 111:
Wlth' the
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sure upon the diaphragm 46 will be reduced
“to the point ‘where any further upward
movement will cause the contacts 53 and 54
‘to be separated, whereupon the -circuit
through the f-'-'olenmd 28 will be broken and

‘the valve 25 will be forced outwardly under
the action of the spiral spring 29, thus open-

120

ing the port 13, and. allowing 'the gas to

escape gradually from the inner casing. 11,
whereupon the mine will again descend gr ad-
ually until the pressure of the water up-

on the dlaphragm 46" 1s suflicient to close the

130 -
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contacts 53 and 54, whereupon the opera-

tion- of transferring a disc 16 to the inner
casing 11, will be repeated. This cycle of
operations will be repeated until all of the
dises 16 have been exhausted from the maga-
zine 15, thus maintaining the mine approxi-
mately at a predetermined depth for a
predetermined. period, and then permitting
the mine to sink to and remaln upon the
oround beneath the water, where the mine
will not be a menace to navigation.

In the modified form of this invention
shown in Ifig. 2, the construction is the
same as hereinbefore described with the ex-
ception that instead of the hereinbefore de-
seribed magazine 15, containing discs 16,
there is provided a tank or receptacle 75,
which contains air under considerable pres-
sure, and instead of the hereinbefore de-

seribed valve 25, there is provided a hori-

zontal reciprocatory valve 76 which 1s ac-
tuated as hereinbefore described, but which
is arranged to automatically transfer pre-
determined volumes of compressed air con-
secutively from the tank 75 and to permit
the same to expand through the aperture 40,

“and into the inner casing 11. The tank 75

is detachably connected to the inner casing
11, and normally communicates through an

outlet 77, controlled by a valve 78, with an

annular passage 79, between the valve 76
and its casing 26, formed by an annular re-
cess in the valve 76. The valve 76, which

is preferably cylindrical is provided upon
each side of the annular recess 79 with any

suitable rings 80, to prevent leakage of the
compressed air from the tank 75. -

In this modified form of this invention,
when the mine reaches a predetermined
depth, the diaphragm 46" acts to close the
contacts 53 and 54, to move the valve in-
wardly from the position shown in Iig. 2,
to a position where the annular recess 78
will register with the aperture 40, thus clos-
ing the port 13, and transferring a pre-
determined volume of compressed air from
the tank 75, to a position where 1t will be
permitted to expand into the interior of
the inner casing 11, and to displace a volume
of water greatly in excess of the cubic con-
tents of the annular passage 78, owing to the
high pressure of the air in the tank 75,
whereupon the mine will be caused to rise
oradually until the pressure upon the dia-
phragm is sufficiently dimimished to ve-
lease the valve 76, thus opening the port 13,
and permitting the air to be exhausted from
the inner casing 11, as hereinbefore de-
seribed, this cycle of operations being re-

peated as long as sufficient compressed air

remains in the tank 75, after which the mine
will be permitted to sink and remain perma-
nently upon the ground beneath the water.

Having thus fully described this inven-
tion, I claim: |

3

1. In a submarine mine, the combination

with means providing a compartment pro-

vided with an opening and a port arranged

to communicate with the surrounding water

when the mine is submerged, of a receptacle
for storing matter, a magnetic shiftable
matter transfer valve, a hydrostat, elec-
tro-magnetic means controlled by the ac-
tion of said hydrostat for shifting said valve
to close said port and effecting the trans-
fer of matter from said receptacle to said
compartment causing the displacement of
the water, therefrom.

9. In a submarine mine, the combination
with means providing a compartment pro-
vided with an opening and a passage lead-

ing from said compartment to the surround-

ing water when the mine is submerged ot a
receptacle for storing matter, means includ-
ing a matter transfer magnetic valve ele-
ment having an opening therethrough nor-

70
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mally constituted in said passage, electro-

magnetic means controlled by the pressure ot
sald water for shifting said valve element to
disestablish sald passage and to eflect the
transfer of matter to said compartment to

cause the displacement of water therefrom.

3. In a submarine mine, the combination

of means providing a compartment provided

with an opening, a passage leading from said
compartment to the surrounding water when
the mine is submerged, an aperture 1n said
compartment, means providing a storage re-
ceptacle, means including a matter transfer
magnetic valve element having an opening
therethrough normally constituted 1n said
passage, a hydrostat, electro-magnetic means
controlled by the action of said hydrostat tor
moving said valve in one direction and for
holding the same to eflect a transfer of mat-
ter from said receptacle to. said compart-
ment through said aperture and to simul-
taneously disestablish said passage permit-
ting and causing the displacement of water
from said compartment. ,

4, In a submarine mine, the combination
of means providing a compartment provided
with an opening, a passage leading from
said compartment to the surrounding water
when the mine is submerged, an aperture In

said compartment, means providing a stor-

age receptacle, means including a matter
transfer magnetic valve element having an
opening therethrough normally constituted
in said passage, a hydrostat, electro-mag-
netic means controlled by the action of said
hydrostat for moving said valve 1n one di-
rection and for holding the same to effect
a transfer of matter from said receptacle to
sald compartment through said aperture and
to simultaneously disestablish said passage
permitting and causing the displacement of
water from said compartment, said hydro-
stat serving to actuate said electro-magnetic
means when the mine has reached a certain
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depth to release said valve element so that

it may assume its normal matter receiving

position. | | - ' .
5. Depth regulating instrumentalities for

a submarine mine having a compartment, a

~ passage leading from said compartment to

15
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the exterior of said mine and a valve cas-

ing, sald depth regulating instrumentalities
- Including means providing a storage re-
10

ceptacle for matter in communication with
sald valve casing, a matter transfer slide
valve having a solenoid core, and means for

“energizing sald solenoid core to cause said

valve to slide to disestablish said passage
and for effecting the translation of matter
from said receptacle to said compartment.

- 6. Depth regulating instrumentalities for
a submarine mine having a compartment, a
passage leading from said compartment to

‘the exterior of said mine and a valve cas-

- ing, said depth regulating instrumentalities

29

30
~energize sald solenoid core at a
termined time and means for automatically

a5
‘with means providing a compartment com-

40

1t

29

60

53

including means providing a storage re-
ceptacle for matter in communication with
said valve casing, a matter transfer slide

valve having a solenoid core, and means for

energizing sald solenoid core to cause said
- valve to slide to disestablish said passage and
for effecting the translation of matter from

sald receptacle to-said compartment, said

second-mentioned means functioning to de-

prede-

returning sald valve to its normal position

after such deenergization. .
7. In a submarine device, the combination

municating with the surrounding water

when sald device is submerged, of means pro-

viding a storage receptacle, matter arranged

in sald receptacle which will unite with

water to produce a gas, and means operative
to transfer successive portions of said mat-

ter from said receptacle into said compart-
ment to cause the displacement of water

therein.

8. In a submarine device, the combination
with means providing a compartment com-
municating with the surrounding water
when said device is submerged, of means pro-
viding a storage receptacle, matter arranged

1n sald receptacle which. will unite with

water to produce a gas, and means con-
trolled by the pressure of said water and
operative to transfer successive portions of

sald ‘matter from said receptacle into said

compartment to cause the displacement of
water therein. o o -

9. In a submarine device, the combination
with means providing a compartment com-
municating with the surrounding water

‘when said device is submerged,. of means

providing a magazine, a plurality of calcium
carbide elements arranged in said magazine,
and means operative to transfer salid ele-
ments successively from said magazine into

tion of a gas in said compartment.

1,440,506

sald compartment to cause the generamin- of

a gas 1n sald compartment.

10. In a submarineé: device, the combina-

tion with means providing a compartment
- communicating with the surrounding water
‘when sald device is silbmer%ed, of means

providing a magazine, a plurality of calcium
carbide elements arranged in said maga-
zine, and means controlled by the pressure

~of said water and operative to transfer said

from sald magazine.

elements successively
to cause the genera-

into said compartment

70
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11. In a submarine device, the combina-

tion with means providing a compartment

80

communicating with the surrounding water

- when said device is submerged, of means

posed of material swhich when acted upon

ing each of said elements, and means opera-
tive to transfer said elements successively
from said magazine into said compartment.

12. In a submarine device, the combina-
tion with means providing a compartment

provided with a port-arranged to communi-

cate with the surrounding water when the
device 18 submerged, and provided with an
aperture, of means providing a storage re-
ceptacle, a valve casing connecting said
compartment and said receptacle, and a

‘valve movable in said valve casing, said

valve being provided with an opening and
being movable to cause said opening to com-
municate with said receptacle and to simul-
taneously open said port, and said valve be-

ments arranged 1n sald magazine and com-
by water will produce a gas, a coating of
material slowly soluble in water surround-

90
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ing movable. to cause said opening to com-

municate with said aperture and at the same

time to close said receptacle and said .port.

13. In a submarine device, the combina-

tion with means providing a compartment

provided with a port arranged to communi-

~ cate with the surrounding water when the

device is submerged, and provided with an

partment and said receptacle, a valve mov-
able in said valve casing, said valve being
provided with an cpening and being mov-
able to cause sald opening to comminicate
with sald receptacle and to simultaneously

open said port, and said valve being mov-
-able to cause sald opening to communicate

with said aperture and at the same time to
close said receptacle and said port, an elec-

tromagnet arranged to actuate said valve,
-and means controlled by the pressure of the
water surrounding I

sal
ing said electromagnet. .
- 14. In a submarine mine, the combination

device for energiz-

with means providing a compartment hav-

ing an aperture and a passage leading from
said compartment to the exterior of said

105

110

~aperture, of means providing a‘ storage re- .'
ceptacle, a valve casing connecting said com-

115
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125
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mine, of means providing a storage recep-
tacle, a plurality of elements which when
united with water generate a gas in said
receptacle, a valve casing connecting said
compartment and sald receptacle, a valve
having a solenoid core movable in sald cas-
ing, said valve having an opening there-
through at one end 1n registration with the
open upper end of said receptacle, a second
opening through said valve at the other end
constituted in said passage when the valve
s in its normal position, means arranged 1n
said storage receptacle for pushing one of
<aid elements into the first-mentioned open-
‘no in the valve, means for energizing sald
solenoid core to cause said valve to slide,
causing the disestablishment of sald pas-
sage, and means carried by said valve for
pushing the element carried in the valve
into said compartment through the aperture
therein.

15. In a submarine mine, the combination
with means providing a compartment pro-
vided with an opening and a port arranged
to communicate with the surrounding water
when the mine is submerged and provided

with a receptacle for storing matter, of a

transverse valve, a hydrostat, means con-
trolled by the action of said hydrostat for
shifting said valve to close said port and
bodily transfer a quantity of said matter
from said receptacle to said compartment
thus causing a displacement of water from
sald compartment.

16. In a submarine mine, the combination
with means providing a compartment pro-
vided with an opening and a port arranged
to communicate with the surrounding water
when the mine is submerged, a receptacle
for storing matter, a shiftable transfer valve
adapted to bodily move a quantity of sald
matter from said receptacle to sald compart-
ment, 2 hydrostat, and means controlled by
the action of said hydrostat for shifting the
said valve to transfer matter from said re-
ceptacle to said compartment.

Signed at New York, in the county of

New York and State of New York, this 24th-

day of September, A. D. 1915.
JOHN HAYS HAMMOND, Jx.

Witnesses:
RoBerr D. HaNNA,
James S. CAMPBELL,
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