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* §UBMARINE MINE.

Application f16d Jusie 28, 1826, Seridl Wo. 110,044, dnd in Great Britain Novemiber 37, 1688,

" This invetitiofi relifes t6 subfitating fhines
of the kind iri which the flotation cham-
‘bér oF ming proper and the anchor are
YaithcHed as a contiected unit ahdl become
Separated from each ofher By a hydvostatic

=

“telédgs device when. the said unit réaches a.

‘redetetmined depth less than the depth at
Which the external Hydrastatic présSire
~would Be gréater than thie flotation chaniber
éould safély resist, thess depths being here-
in termed the teléasing depth dfid the sdfe
- depth respectively; in such mines it has been

proposed when the séparation tdltes pldce to -

-vary thé rate of paying out of the mooring
5 cable in siich & mannet that the flotation
chamber remains substantially stationary ‘at
approximately the said releasiig depth undil
the anchor reaches thé seéa bed, whereupon
the flotation chariber rises until it reaches
the final depth (heréin termed the set depth)
“at Which it is to beé submerged, and then a
depth setting hydrostatic-device on the flo-
_ ‘tatiotl chamber comes into operation to stop
" the paying out of the mooring cable. It has

<t

also been proposed to vary the rate of pay-

ing out of the mooring cable in such a man-

ner that the flotation chiaimber rémains at

approximately the set depth during the de-
scerit- of the anthor as described in- United
States Patent No. 1,515,195, the payiiig out
of the mooring cable being stopped when
the anchor réaclies the sea bed. It has fur-
{her been proposed in United States Pateht
No. 1,505,997 to provide a submarihe imine

of the kind referréd to above with dn’ aux- -

Jiliary line or cord which is released from
the flotation chamber or from thé upper end
of the mooring cable by means of the depth

“setting hydrostatic device to cduse the pay-

ing out of the mooring cdble to be stopped,

" the said line or cord béing then no longer
supported by the flotation chamber. -
According to the present invention thé hy-

drostatic devies for releasing the flotation (preferably having two seatings of dille
- efféctive dreds) which i§ reléased when' the

chamber froiit thé anchor is arrdnged to
cotne into operation at a depth substantially

_greatér than thé maximum set depth of the’
flotation chamber, and the retarding dévice-

for the drum of the moobring ¢able is such
50 that during the subsequént descent of the
anchor to the sea bed the flotation chambeér

will not tise above the sét depth ov descend
below the safe depth, and thé dépth setting d

hydrestetic devics is detachably carijed by

Contiivanies for the saltl davies remiaing, co
5Ea-

thie Aotation chamber ifi Siich & mantier that
When it coriies intd operation 4nd has ciused

the phying out of the fobring eablé to stbp
it écotties detaehed frofil the fotation chati-

bér- 4nd deseehds to the séd beéd. THS said
dépth getting liydrostatic device i§ prefet-

ably 0f thé knowh . kind having a dram

hich cafriés afi auxiliary Wite connéctéd to
the locking Pawl of thé mhooring cable dritm

il the afichior afid Which i§ pfeventeéd from

Potating to pdy out the dixiliary wire When
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the §6t depth is reached; the pull of the atix- .

iHaty wire ‘which thén otcurs sévering a

shéarifg pin by which the pawl is noftally

Teld ib its opétative pogition; in thé pres-

erit invention the further pull of' the aukil-

dary wire that occurs upot engagehient of

{h¢ pawly s6¥6ts o shicafing pin by Which the
Gasitie 6f the hydrostatic depth setting de-

Fice is cohnécted to the flotation chamber, -

‘thereby disconnecting: sald device from' the

flotation chamber and engblifig it t6 fall to

‘the sea bed togethei with the auiliary

%

fWire:" The préderit iivéntion hag no tefer-

enide t6 the tybe of miite in which (He sepi-
ration of the flotation ehambet from the
anchor is iritétided fo' take plice only after
¢ unit has reacked the sea bed (it 'é. the
type of mind it which a hydrostakic feléas-
ihg device is not provided) ih one known

forut of Which it hds béen' proposed to cause -
“# depth setting hydrostdtic device to become
detached from the flotation chamber as the
Jatter dsCerids to the &ét defith, although a
il

length of cable appertaifiing to the réle

eon-
nected to the mooring
tion chimiber:

Thé Hiine uhiif Wh

CHble hedr the

of approxiiately the satne Spedific gravity as

'PHE dfine ufif Wher ih the latfichitig tibe
preferably Rds neutral buoyaiicy (i ei; itis

o5

0

90

05

the sed witer) ind thé anchor has a buoy- - -

&hey chamber provided with a fléodig valve

(preferably having two seatings of differént

it Téaves the latnckifig tubé and opens to
A0 LHe sen water to the said Biojancy
chdmbér §6 that the unit then possesses sub-

100

stantidl négativé biudydnty and déseends to -

& Hydro-

Of

105



: ~~_ﬂ1'1'e'r'1ce‘ of the diﬂ'?‘er_ential' hydrostatic pres-‘

-ed. to the anchor.

sure is opposed by a spring-of the required

strength to enable the releasing member to.
- move and thereby liberate the flotation cham-
" ber- from the anchor when the predetermined

releasing depth has'beer reached. The-liber-
ation of the flotation chamber may be ef-

fected by the well known ball and groove -
-arrangement .in -which' the balls normally.
» hold a"“member connected to the flotation

chamber in engagement with-a part connect-
- This, part may be consti-

.tuted.by a rod between which:and a portion
-of -the.spring casing ‘a soluble plug. is. ar-
15 ranged. This soluble plug is. provided for
;. the purpose of liberating the flotation cham-

ber from the anchor after the lapse of a pre-

.determined, interval .of time, in the event of

2()_

e
I )

releasing member, - .

the:depth of sea being less than the afore-
sald releasing depth, and enables the said rod

-to-be moved upwards by the upward pull of
-the flotation chamber to bring the aforesaid
-balls. opposite’ the aforesaid groove which
-1s formed in the releasing member and there-
5. by effect the.release of the flotation chamber

independently of the movement of the said

- In order that the saici:.in;zen‘tibn ﬁlay»be

~clearly understood and readily. carried: into

3

- ings, in ‘which = -

- the sequence of operations of the main parts .
% of the mine from the time of launching to

su- effect the same will be more fully described
~.with reference to .

the, accompanying draw-

Figure 1 1

s a_diagrammatic view shewing

the moment when' the. flotation chamber is

- finally anchored .at the set depth. .

... Figures 2 and 8 are sectional side. eleva-

44

tions’ viewed .at right angles to one another
shewing. a mine constructed in accordance

~-with this invention, the parts being shewn

in the position they oceupy prior.to launch-

B
e

k B is the

13

" Figure 4 is a section shewing the aforesaid
~flooding valve; and |

. Figure 5'1s a."sectithsheﬁrir.lg the aforesaid

hydrostatic releasing device. .
A is the flotation chamber or mine

the mooring cable drum, D is the hydrostatic

-depth setting device, E is the, auxiliary wire -

appertaining to this -device, T .is.the flood-

‘Ing valve _a;nd_Giis the hy’dmst‘atic releasing

55

device: -

- Refe rnngtoFlgureSQ and 3, the flotation

.. chamber or mine proper is shewn, by way
of example, as of the well known horned

e

+.- ~pending ‘application Serial No. 119,046, filed
- June 28, 1926.  -This flotation chamber. is.

electric type and may be provided with the
- switch operating and primer releasing mech-
anism forming. the subject matter of my co-

_made “sufficiently . strong’ to- withstand the

B ‘hydrostatic pressure at the desired safe depth

65

which may for example be 200 metres. ‘The

. proper,
anchor,-C is the mooring cable, Ct is

1,870,078

said flotation chamber is seated in a water-

tight manner at the upper part of the anchor’

the interior of which constitutes a buoyancy
chamber, and the flotation chamber is Held
in- place by ‘a" turn-buckle arrangement Al
- interposed between the lower part of the flo-
tation chamber and the hydrostatic releas-
ing*device G To the lower part of the an-
chor are pivoted four.launching arms Bt on
the pivots of which rollers are arranged,
rollers-being also carried by these arms near
their upper ends. The said upper ends are
provided with hoods 5* to protect the horns
from damage and the arms are held in place
by pins.a which are carried by brackets on
the flotation..chamber and engage freely in
‘holes in lugs on the said arms so that when
- the flotation chamber becomes liberated from
the anchor and rises slowly the said pins are
withdrawn from the holes and the arms can
then fall outwardly about their pivots.

The mooring cable C passes from’ the
drum C* over a roller ¢ and a pulley ¢! and
thence to.a-spring controlled lever A? on
the flotation chamber, this lever operating
‘in the manner described in the specification
of'my aforesaid concurrent patent applica-
tion Serial ‘No. 119,046. The locking pawl
C? for engaging with ratchet teeth on. the
drum C! is normally held in the disengag-
ing position by a shearing pin ¢ and s
placed under the. influence of a spring ¢*
serving, when the pin ¢? is sheared, to move
the ~pawl C? into engagement with the
ratchet teeth.  The said pawl is connected
to a wire C® which in turn is coupled to tho
~endof the aforesaid auxiliary wire I apper-
taining fo. the hydrostatic depth seiting de-
vice D. This device comprises a drum on
_which the sajd auxiliary wire is wound and

70

%

80

83
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BN

a locking bolt which, when the set depth s

reached, 1s moved into a position to stop the
rotation of the drum.” The said depth set-
ting device is preferably constructed in (he
- manner described in- the specification of my

copending . patent - application  Serial No.’

119,045, filed June.28, 1926. -The casing of
the device has a half boss D ‘which receives
a bolt d* also engaging with' a half boss A?
‘on a bracket attached to the flotation cham-
ber A ; the said casing also has a boss D?
through which and a hole in the said bracket
a shearing pin d° passes. The arrangemént
is -such"that when a pull is exerted on the

auxiliary” wire E, when the set depth is i2

.reached, owing to the stoppage of the rota-
tion of the dium on which this wire is
wound, not only is the shearing pin ¢ of the
pawl C severed to allow the latter to stop
the. rotation of the mooring cable drum ¢,
but the shearing pin d2 is severed by the
further pull exerted upon the wire owing to
the engagement of the pawl with the testh
of the drum and the depth setting device

"D can then fall from the flotation chamber .

11

3

0
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A .

gwitig to the provision of the Half bosses

D, A3 as above deséribied. The stated order

of shedring of the pins ¢* ad d* is ensured
by maldg the pin @? gtronger than the
pin ¢ '
 The necessary 1
the mooring cable drum C! is obtained by a

paddle brake C* (Figure 3) which is driven

by toothed: geating at an increased speed
friom the said drum. This brake is of stch

charaeter that it will Tinpose a resistince to.

the totation of the drum in unwinding the

&t the anchor fiom the releasing depth to

the sea bed, the flotation chamber will niot

e driwn below the safe depthi and will ‘niot
tise #bove the maximuih set depth which
may for eéxdmple be 100 inetres, thit is to

gy 4t stich times the flotation chamber will
dlwiays occupy some position -between the

maximum set depth of, say, 100 nietres and
thie safe dépthi of, say, 200 metres. -

The braking torque dile to thie rotation in
witer of & paddle brake varies as the square
6t the rotational velocity. As the mooring
cable pays out from the drim, its radius

from the axis decrefses.

‘Let R—Revolution speed of the brake; .
Liet T-—Drake torque; R
. Let P—Pull in moornig cable due to the

brake; T Rt
Let 7—Radius of mooring cable about. the

druini a%is at any stage:

5

&0

50

(8
&

go

“¢hainber aind the anchor.

“Let V—Velodity of payinig out of iioor-

ing cable; »
—Relative ' velocity

between - flotation
- Now T varies as R?, P varies as
ries as Rar ‘ '

constant -which is the characteristic of the

- paddle brake system.

" The resultant force acting on the flotation:
chamber at- any moment 1s the. algrebraic .

sum of the following forces: e
(1) The buoyaney of the flotation cham-
ber which Is ¢onstant and acts upwards,

(2) The pull in the mooring cable due to .

the brake which is variable and acts down-

wards. S : c
(8) The weight 1

meoring cable between the flotation cham-

ber and the anchor which acts downwards

and increases. . PR
The reaction of this resultant force is the

‘dynamic force due to the resistance of. the
water corresponding to the velocity of the .

flotation chamber up or down.

‘The resultant. forces acting on the anchor

~ gt any moment are the algebraic sum of the

65

following :

(1) The weight in water of: the ap“c‘ho'r
with the amount of mooring cable still on

resistande to the rotation of

—rE’V va~
r FRy

oht in water of the lehgth of"

the drim’ Which dectéases and dets dowa-

wards., - .
©(2) The pull-in- the mooring ¢able diie to

the brake effect; Wwhich is vatiable dnd acls

upwards. .

“The rveaction to this resultant forde is the

‘dynamie force due to the resistance of tle

water corresponding to the veloeity of the

anchor. e R I
With the known water resistance charac-

teristics of the flotation chamber: and the

: 7 “anchor, and with the telative weights ete.
mooring cable such that during the descent

suitably adjusted, it is found that by using
a paddle brake which has the charactetistic
. !

thé;‘t'P=?§f><r constant as explained é;bov‘e,

- 80

it is possible by calculating 4 suitable size »

‘of brake to obtain the following results.”

(1) The flotation chamber when first re-
leased from the anchor rises, with decreas-

‘ing velocity, until the downward forces on
‘it equal its buoyancy. ’ ‘ -

(2) It then descends at inciéasing veloc-

G R

ity until the anchor reaches the sea bottom. -

With the paddle type of brake, the chiar-
acteristics result in the afiplitude of the mo-

00

tion of {he fotation chamber beihg less than -

{for a type of brake in which the resistafice

is not 4 function of the square of the rota-
tionul speed.  The essential feature of {he

actual ‘size of brake required and its speed
ot rotation relative to the “mooring cable

* drim 15 determined by an analysis of the
“mnotiohs of the flotation chamber and the
“anchor when All theit "characteristics ave

known.

05
bralke is that the braking force is & function
‘of the square of the rotational velocity. The .

100

“Referring to Figure 4 which shews the

aforesaid flooding valve F in detail, this

: g o o 2 dlve has two st R N R e
Fi‘o 3 whicl it Tollovs (it P:%’X 2y ilve hag two seatifig portioiis f, /%, of dif

105

ferent effective areas, open to the sea water

and is normally held in its closed position

‘against the action of a spring F* by a pivot-

ed arm F? which ig retained in the position

shewn in Figutes 8 and 4 by the wall of the”

Jaunching tube. This arm bears against a

sliding piece T between which and a shoul-

der in the valve F i§ placed -a spring ./*

which is stiffer than the ‘spring F* so that

the pressure of the arm F? on the sliding
piece -F? is
I throtigh the spring’ f%. The said sliding
piece is formed with a hole f* to enable sea

water to pass through thie central bore of the -5

valve F and act on the inner face of the

“sedting portion fi. The effective area of the

trafsmitted: to  the valve.

110

portion f* is slightly less than the effective .

area of the portion 7 o that Wwhen the mine

unit is launched the &pring F! in opehing 125

“the valve F has only to overcome a hydro-

static pressure dependent at-any depth upon

the diffevence in the sdid effective areas.

When the valve is opened thie sea water en-

“térs the buoyancy chamber of ‘the anchor 2



40

10

18

25

through holes /%, /¢ in the valve casing and
thereby gives the mine unit substantial neg-

ative buoyancy as aforesaid.

. Referring to Figure 5. which shews: in.de-
tail the aforesaid hydrostatic releasing de-
.vice which is interposed between the anchor
and -the “flotation - chamber, the: casing G

which is attached. in a watertight manner
over a hole in the anchor as shewn in Fig-

‘ure 2 has clamped therein the outer portions
of two flexible diaphragms G?, G* the inner
parts: of -which are clamped to-a sliding’
sleeve g. .The upper diaphragm G* has u-
larger effective avea than the lower. dia-

phragm * and between them-is a space con-
talning “air-at- atmospheric® pressure.. The
sea water has access to the upper surface of

- the diaphragm G! and to the.lower surface

of the diaphragm G* (when the aforesaid

Alooding valve Fis open) through holes ¢,

g% so that there is then'a resultant down-

‘ward hydrostatic pressure at any' depth of

immersion dependent upon_the difference in

the effective areas of the diaphragms. - The
~downward movement of the sleeve g is ve-
sisted by a- spring G* interposed between

~ the sleeve and a part attached to the casing,

the. strength of this spring being such that

- the sleeve ¢ 'will move downiards when the

30

- .is reached. " The said ‘downward movement
~of the sleeve ¢ brings a groove ¢* with in-
.clined “walls opposite balls ¢g* which are

85

. 45

" less than the aforesaid-liberating depth, a
soluble plug G® is provided between part of

. 50

aforesaid releasing depth of, say, 180 metres

mounted in’ the wall of the hollow. end of

‘a rod G* and normally engage in 4 groove
: o Blads HEUV D

9" with inclined .walls in an eye G° connect-

ed -to the flotation chamber through  the
aforesaid turn-buckle arrangement A* (Fig-
-ure 2). When the groove:¢® comes. opposite -
‘the balls g* as stated, the upward. pull on
“the eye.(G® due to the buoyancy of the flo-
-tation-chamber causes the inclined walls of

the groove ¢® ‘to press the balls outwards

into. the groove ¢* and the eye G® is thereby
liberated . from the rod G* thus enabling the
- flotation chamber to separate from .the an-

chor.. For liberating the flotation chamber
from the anchor, when the depth of the sea is

- the casing and a collar. ¢® on the lower end

55

of the rod G* When this soluble plug has
dissolved after the lapse of a suitable inter-
val of time (water having. access thereto
through -a hole \¢7) the pull on the eye G°

~and the rod G* moves these parts -upwatds

60

and brings the balls g* opposite the groove
g* whereupon. the eye.is liberated from the

" rod in the manner described above. -

. The sequence of-operations in ‘laying a
mine in -accordance. with' this invention -is

~shewn . diagrammatically  in Figure. 1 in

which the depth of the sea bed is assumed

.+ -to be 500 ‘metres, the releasing depth 180
65

taetrgs and the maxgimum required set depth

“as will be seen from positions 3,

1,670,078

100 métres. The mine unit when in the

launching tube has neutral buoyancy as
aforesaid and sinks when the flooding valve
in. the anchor is opened in the manner above
described. "Position 1 in Figure 1 represents
the mine -unit sinking after the flooding
valve has been opened.  When the mine unit

~reaches - the predetermined releasing depth
of 180 metres (position 2) the aforesaid hy-
“drostatic releasing ‘device comes into opera-

tion in the manner hereinbefore described to
liberate the flotation chamber A from the
anchor B. | As the flotation chamber and the

* anchor separate the aforesaid pivoted arms
‘Bt cartied by the anchor B are liberated in

the manner hereinbefore described and fill

80

down to a horizontal position. The anchor -

‘then descends and the flotatior chamber as-

cends as shewn in-the positions 3 and 3o

"The speed of ascent of the flotation chamber
1is determined by the resultant effect of the

force of the flotation chamber buoyancy act-
ing upwards-and the resistance of the afore-

-said paddle - brake on the mooring cable
-drum plus the weight of the mooring cable

paid out acting downwards. The effect of
the bralke is such that the motion of the
fotation: chamber is at first upwards and
finally downwards, the total movement be-
ing well within the limits of the maximum
set depth and the safe depth. This is due

 to the following conditions :—The downward
pull on the flotation chamber due to the

mooring cable is equal to the weight in water
of the Jength of this cable hanging from the
flotation chamber between it and the ‘anchor’

-plus’the pull at the bottom end of this cable
-due to-the mooring cable drum brake.. The

virtual downward pull -on" the ' flotation

chamber due to the auxiliary wire E is equal |,
“to the pull of the brake of the drum apper-

taining to the hydrostatic:depth-setting “de-
vice D less the weight in water of wire be-
tween the flotation chamber and the anchor.
This is because the tension of this wire at
the flotation chamber end is always equal
to the brake pull on this wire, but the buoy-
ancy of the flotation chamber is increased

by the amount of the wire paid out. The re-

maining active force on the flotation cham-

G

05

100

110

ber is its buoyancy acting upwards.  The

resultant effect " of all these forces on the

flotation chamber causes it to first move up-
wards and then, as the increased weight- of

mooring ‘cable makes itself felt. downwards, -

so.that its final position when the anchor
touiches the sea bottom is not very far above

“its position when released from the anchor,

and the highest point-attained is below the
mazimum set depth of the flotation chamber
3% and 4
of Figure 1. The speed of descent of the
anchor is determined by the force of the
anchor ‘weight in water acting downwards
less the weight of the mooring esbls paid

125

130
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out and -the brake pull acting upwards.
‘When the anchor reaches the sea bed (posi-

tion 4) the flotation chamber will ag above
described be at some depth between the safe ‘
“depth and the maximum set depth depend-

ing on the depth of the:sea bed. ~When the

anchor- reaches the sea bed the flotation

chamber proceeds to ascend with a velocity

determined by the resultant effect of  the

upward force of its buoyancy upwards and
the weight 1n water ‘of the mooring cable
paid out plus the brake pull acting down-
wards (position 5). When the flotation

chamber reaches its set depth (position 6)

the hydrostatic depth setting device ‘D on

~ the flotation chamber operates and stops the

paying out of the auxiliary wire E. The
upward pull on the auxiliary wire B 1s
transmitted to the pawl of the mooring cable

drum_where it shears'the aforesaid shear-

ing pin and allows the spring of this pawl

‘to push the latter intoengagement with the
“teeth on the said drum and thus locks the

latter and stops the paying out of the moor-

ing cable. The pawl is held in engagement

by the spring. ‘The further shock on the

auxiliary wire E at the moment of pawling
effects the release of the hydrostatic device

from the flotation chamber  as aforesaid.

The said.device and the auxiliary wire then

fall freely to the sed bottom leaving the

ing cable. = .
What I claim and desire to secure by Let-
ters Patent of the United Statesis:=—
1. A submarine mine, comprising in -com-

“flotation chamber moored only by the moor-:

‘bination a flotation chamber; an anchor; a

* hydrostatic device normally connecting said
chamber and. anchor together and arranged

40

to Trelease said chamber from the' anchor
when the unit composed ‘of these parts has

- sunk to a depth-substantially exceeding the

B0

maximum set depth at which it is ever de-.

sired to anchor the flotation chamber beneath
the surface of the water, a drum in the an-
chor, a mooring cable wound on said drum
and connected to said chamber, a retarding
device for said drum, said device, during the
descent of the anchor to the sea bed after sep-
aration from the flotation chamber, ensuring

~ that the latter will not rise above the said

G0

set depth nor descend below a predetermined

lower depth, a depth setting hydrostatic de-
vice carried by said flotation chamber, means

5 whereby, when a predetermined depth has
been reached during the ascent of the flota-.

tion chamber after separation from the an-
chor, said depth setting hydrostatic device
will stop the paying out of the mooring ca-
ble from the drum in the anchor, and means
whereby when this paying out ceases said
depth setting hydrostatic device is-automati-
cally detached from the flotation chamber
and falls to the sea bed. :

9. A submarine mine, comprising in com-

5

bination a flotation chamber, an anchor, a

hydrostatic device normally connecting said

‘chamber and anchor together and arranged
to release said chamber from the "anchor

when the unit composed of these parts has
sunk to a depth substantially exceeding the

maximum  set ‘depth at which it is ever de-~

sired to ‘anchor the flotation chamber “be-

neath the surface of the water; a drum in

the anchor, a mooring cable wound on said
drum and connected to said chamber, a. re-

70

75

tarding device for said -drum, said device, -

during ‘the descent of the anchor to the sea

rise above' the said- set depth nor descend

‘bed ‘after separation’ from ‘the. flotation -
“chamber, ensuring that the latter will not

80

below a predetermined lower depth, a depth *

setting hydrostatic device, a-casing of ‘the
latter device, a'shearing pin connecting said

casing’ to the flotation chamber, a -drum.
within said :casing, a wire on said drum, a
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locking pawl ‘for -co-operating with the -

mooring ‘cable drum in the anchor, and a
shearing pin normally holding said pawl in

“the inopérative position, the latter pin being-

sheared and the pawl brought into 1ts engag-

yo

ing position when the paying out of said -

wire'is stopped by the depth setting hydro- -
static ‘device wpon -a predétermined depth:

being attained ‘and the first-mentioned pin
being thereupon' sheared by the pull in said

=0

wire caused by the pawl coming into its en- -
gaging position, the shearing of ‘the latter

pin separating the depth setting hydrostatic
device from the flotation chamber. - =
8. A stubmariné mine, comprising in com-

hydrostatic device riormally connecting said

‘chamber-and ‘anchor together and' arranged
‘to" release said chambeér from the anchory;
“when the unit composed -of these parts has-
- sunk to a -predetermined depth, said unit
normally (1.e. prior to launching) possessing’
neutral budyancy, a buoyancy chamber form-

ing part of said anchor, and a flooding valve
controlling a passage leading to the interior

on

- bination a -flotation ‘chamber,” an anchor, a

of said buoyancy chamber, said valve open- .

ing, after the mine unit has been launched,

to admit sea water to said buoyancy chamber

so as to give said unit substantial negative
buoyaney. = L ' ‘ ,
. 4. A submarine mine, comprising in com-

bination, a flotation chamber, an anchor, a
hydrostatic device normally connecting said

chamber and anchor together and arranged
to Telease said chamber from the anchor

when the unit composed of these parts has

sunk to a predetermined depth, said unit
normally (i. e. prior to launching) possess-

ine neutral buovancy; a buoyvancy chamber
g Y y

forming part of said anchor, and a flooding

valve controlling a passage leading to the
interior. of said buoyancy chamber, said

valve having two portions of nearly equal
effective area exposed to the sea water when
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the m1ne unit is in the sea 0 that the. Water
pressure opens the valve to admit s sea water

to said buoyancy chamber so as to give said .
,umt substantial negative buovancy '
5. In a submamne mine, the comblnatmn

ot the elements claimed in clalm 3, of'a. mem-
ber co-acting with the ﬁoochnv V‘llve to Teep

the latter closed when the mine is in the,_
' " diaphragms,
“strength th‘lt when 'a predetermlned depth
-of immersion has béen reached the releasing

launching tube.
6. Ina submarine mme, the oombmatlon

- of the elements claimed in claim 4, of a
* member co-acting with the the ﬂoodlng valve

20
- of different effective areas connected to.said -
releqsmo- member, both said dlaphracrms be-
ing exposed to the pressure of the:sea water
. ‘md ‘the: pressures ‘on the dmphmvms acting
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to keep the latter closed when the mine is in
the launching tube.

A subm‘trlne mine, compr 1s1ng in.com- :

bination a flotation chamber, an anchor, a
member connected to, the flotation chamber,

a; ‘member connected to the ‘anhor, a releas- -
.ing: member normally serving. to hold. the

other two members together, two. dmphraoms

in: opposmon to one another, and a spring
acting in opposition to-the: movement of .the
1eleasm0 member under increase in the pres-
sure of the sea water on the diaphragms,

-said spring being of such strength that when -
a predetermmed depth .of . imimersion _has .

- been reached the releasing. member will as-

(-]
LG -
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stime its position releasmg the ﬁrst two mem-
bers from one another,.. :

. 8. A submarine mine, compnsmcr in com-:
{ 'bmwtlon a: ﬂotatlon chamber, an anchm

a member connected ‘to-the: anchor, elements
- carried by one member, and engaging with -
the other, a releasing member normally serv.
ing to hold said elements in their engaging .
-posmons and haying a groove which, when

~ the releasing member occupies the releasmg

~INOVe to their dlsenoravmg pos1t10ns, two dla- :

position, serves to permit said elements. to

1,870,078

p111 agms of différent effective areas connect:
ed to said releasing member, both said dia-
phragms being exposed to the pressure of
the sea water and the.pressures on the dia-
phragms acting in ‘opposition to one another,

and"a SpI‘an' actmu in opposition to the

moveinent of the 1e1easm0r member under in-
crease in the pressure of the sea wateron the
said spring - being  of such

member .will assume its position with .the
groove therein opposite said elements so as

to release the ﬁxst two members from one

another. -

9. In a submarine mine, the combmatlon
with' the elements claimed in claim 7, of a
soluble plug normally acting on the: member
connected to the anchor so ds to permit said

member to move upwards relatively to the re-
leasing member “and effect the release of the
membel connected to the. anchor from the .

member connected to the flotation chamber
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. after the- :lapse-of a’ ‘predetermired interval -

of ‘time"in ‘the event of the depth of the -

sea being less than the depth at which said
releasing device would be brought into action
by the dmphmcms under the action of the
pressure of .the sea Water ‘

10. In a submarine mine, the comblnatlon

with the elements olalmed_ in claim 8, of a .

soluble plug normally acting on the membe1
connected to the anchor so as to permit said

‘membez _to. move, upwards relatively to the

releasing member and effect the. release of

the membe1 connected to the anchor from the
‘member. connected to. the flotation. chamber

after the lapse of a predetermined interval
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- of time-in the event of the depth of the sea .

being less than the. depth at which said re-.

leaslno device would ‘be brought into action

g5

by the diaphragms. under. the action of the

pressure ;of ‘the sea .water. ..
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