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The pzesent invention refers to an ar-
anoemem in sink mines or depth bombs
of the type the explosion of which is con-
trolled hydrostaticaliy at a certain depth.
Used as an anti- submuunﬂ \*xapon the mine
can be dropped or thrown from a ship where
& submarine is supposed to be 1ocated, the
said mine then exploding at depths adjusted
beforehand, so that the submarine 1is de-
+ stroyed or is ('ompeﬂed to rise to the surface.

The invention has primarily for its ob-
ject to render the mine entirely safe; also
with a certain amount of rough treatment,
both before the mine is to be dropped or
thrown and also in the act of drog 7})1110 or
throwing the same. The mine should thus
be capable of withstanding shocks or blows
of a mechanical nature, without being burst
or damaged thereby.

The mine consists of the following prin-
cipal parts, namely:

The shell consisting substantially of a
mantle provided with a cover and a bottom

The charge which is enclosed within the
mantle, .

The plstol with the detonator causing the
explosion of the charge,

The detonating plunger which is filled
with an exploswe substance, the same as
the shell, and

The depth regulator, that is to say, a mech-
anism which when adjusted in a certain man-
ner causes the mine to hurst at a desired
depth.

The arrangement according to the inven-
tion is prmmpa]ly characterized by the fact
that the detonating plunger is locked to the
depth regulator, prior to- the mine being
dropped or thrown, in such a manner as to
be separated from the detonator and also
in such a manner that the locking will be
released at a certain depth by the pressure
of the water, so that the detonating plunger
will not only be brought into connection with
the detonator but will also fire the pistol so
as to cause the mine to burst.

The accompanying drawing illustrates an
embodiment of the invention.

Fig. 1 is a partly sectional view of the
mine in its entirety.

Fig. 2 is a longitudinal section of the re-
leasing device of the mine shown to an en-
laro'ed scale.

Flrr 3 shows the firing device of the mine,
hkemse to an enlarged Scale, this device be-
ing called the plstol in the following.

1"10 4 shows a detail of the device “aceord-
ing fo Fig. 8.

The shell consists of a cylindrical mantle
1 of steel plate, said mantle being provided
with a cover 2 and a bottom 3, both of these
members being conical to some extent.
Welded to the center of the cover is 4 flange
4, and a ﬂa*lge 5 is likewise welded to the
center of the bottom, said flange 5 being
threaded for the purpose of permitting the
pistol to be screwed in.  The two ﬂanrves 4
and 5 are united by means of a centr al tube
6 surrounding the pistol and the detonating
plunger.

The charge 7 crenerallv consists of trotyl
cast into the frame 1 and filling the major
portion thereof. - The charge is caused to
explode by detonation of the detonating
plunger.

The msuﬁ is threaded into the bottom
flange 5 and tightens against the latter by
means of a pa ckmo 8, said pistol consisting
of a sleeve-shaped frame 9 havinga suppmb
ing sleeve 10 slidably mounted therein.
Screwed onto the one end of the sleeve 10
is an impact bottom 11 forming the-attach-
ment for the detonating tube 12, Adapted
to be displaced within the supporting sleeve
10 is the percussion sleeve 18 with the per-
cussion pin 14 and the percussion spring 15.
I‘rlor to firing, the supporting sleeve 10 and

the percussion sleeve 18 are locked onto each
other by means of a ball lock. The latter
consists of balls 16 entering openings in the
percussmn sleeve 13 and retained in their
places by means of screws 17 provided with
concave end surfaces and by means of a slid-
ing sleeve 18 which is kept pressed against
an abutment 20 by means of a spring 19, Se-
cured centrally with respect to. the device
above described is a spindle 21 extending
through the percussion spring 15. The sup-
portmcr sleeve 10 is logked to the:sleeve 9
forming the shell, by means of the means
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; detonating tube 12.

shown in Fig. 2. The latter consists of two
pawls 22 disposed diametrically in a plane at
right angles to the plane in which the balls 16
are situated. The pawls engage openings 23
in the supportmo sleeve 10 under the action
of torsion springs 24. Projecting from the
pawls are arms 25 which may be brought into
cooperation with the detcnating plunger to
release the pawls 22 in the manner described
more fully hereinbelow.

The detonating plunger consists of a
sleeve 26 with a bottom 27 attached therein,
said bottom having a sleeve 28 secured there-
in, the sleeve 28 being adapted to receive the
A second bottom 29 se-
cured in the sleeve 26 is locked to the depth
regulator by means of a ball lock. Enclosed
between the bottoms 27 and 29 is the detonat-
ing charge which may consist of trotyl, tetryl
or novite: Provided between the sleeve 26
forming the detonating plunger and the cen-
tral tube 6 is a rubber ring 30 rolling between

-the central tube and the sleeve 26 when the

detonating plunger is introduced into the
central tube the rubber ring thus forming an
effective twhtemno means aggalnsb wates
The depth reouwtor the object of which is
to facilitate ad}ustmenb of the depth at which
the mine shall explode, is arranged in the
following manner. - In consists of a frame in
two p‘uts, i. e. an upper part 31 and a lower

" part 32, said parts being united by means of
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5 spr ing casing 39.
‘ing is a spindle 40 abutting against the one

bolts and nuts. The upper part 31 is sepa-
rated from the lower part 32 with a water-

tight fit by means of a diaphragim 84 secured
between both, said dlaphracrm being cou-
nected with a spindle 33 by means of a 1)111110‘-
er like member 85, the spindle 83 belno dis-
placeable in the lower part 32. The pflrts
31 and 32 thus form two separated pressure
chambers. The detonating plunger is kepu
locked onto the depth regulator by means of
a ball Tock consisting of balls 60 adapted to
enter openings in a sleeve 61 connected with
the cover 29. 'The balls are retained in their
places, first, by means of screws 62 with con-
cave end surfaces -and, second, bV a sliding
sleeve 63 adapted to be (hsphced in the sleeve
61, said sleeve 63 being pressed against an
abutment 65 by means of a spring 64. The
member 35 is fitted with a pin 36 having a
neck provided with a turned portion eng ocd
by the one arm of a two-armed lever 87. The
lever is mounted in lugs 88 projecting from a
Gulded 10 this spring cas-

arm of the lever 387. Abuttmtr against the
spindle 40 are two springs, i. e. an internal
weaker spring 41 adapted for the smallest
firing depth, and an outer coarser regulating
spring 42 acting together with the spring 41
at the greater depths. At the top, the regu-
lating spring 42 abuts against ‘a tensmn
sleeve 43 having a flat thr ead 44 with a great

pitch on its outer cylmdrlcal surface, said.
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thread being engaged by two guide screws 45.
The tension sleeve 43 is rotated by means of
a valve 46 engaging into corresponding slots
in the tension sleeve by means of two wedges
47.  The valve 46 tightens against a conical
seat 48 in the upper portion of the spring
casing 389 and is formed at the top into a
square pin 49 having a handle 50 threaded
thereon. Two pawls 51 (only one of which is

visible) in the valve 46 prevent the spindle 40

in secured position from moving upwards,
and in this position; the channel 52 through
which the water flows into the pressure cham-
ber 81 is covered by the valve 46.  Figures
for the indication of the depth are prowdod
on the upper plane of the spring casing 39

in the places where the pointer of the han-

dle 50 points at corresponding depths, in ad-
dition to which recesses 58 for the pawl 54
of the handle are provided to fix the position
of the handle. In addition to the figures in-
dicating the depLh there is also a position
marked “Secured”. The whole depth regu-
lator is kept in its place by a strap 55 which
is movably attached to the cover 2 and adapt-

-ed to be tightened up by means of a tension

screw- 56.. The regulator casing does not
tighten against the flangé 4, but is provided
with openings 57 and 58 throuorh which the
water may enter the chamber 59. :
The mode of operation of the apparatus
s as follows:
Prlor to clearing the device, the depth reg-
ulator is ad]usted on “Secured.” No water

can then enter the pressure chamber 31, the-

spindle 40 cannot move, and the detonatmo
plunger is locked. The detonating tube 1%
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and the detonating plunger are thus sepa- -

rated, and even if the former would be
brought to detonation by firing, this does not
cause explosion of the main char ge. :

- The desired depth is adjusted by turning
the handle 50 so that its upper pointer points
at the corresponding figure of depth. The
tension sleeve 43 is then displaced upwardly
and compels the pawls 51 inwardly, so that
the spindle 40 ‘may be freely dispiaced, the
water channel 52 being uncovered at the same
time, the same being brouﬂht into communi-
cation with a recess 66 in *Jle tightening sur-
Face of the valve 46.

The mine is dropped or launched i into the

sea. When it commences to sink, water flows
in through the channe! 52 into the pressure

chamber 31 and through the openings 57 and

58 into the chamber 59. On having entered
the pressure chamber 31 the water actuates
the member 35 and the d;aphl agm 34. This
action:is counteracted by the spring 41 and,
at the greater depths, also by the spring 49,
At the pressure of.the water on the “dia-
phragm 34 and the member 35 the spindle 33
1s displaced toward the sliding sleeve 63 and
moves the same inwardly against the action

of the spring 64. When the sleeve 63 has thus
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moved: past the balls 60, the latter are free,
that is. te say, the locking between the depth
regulator: and the detenating plunger is re-
leased, and the latter may move toward the
pistol under the influence of the water pres-
sure inthe chamber 59. The detonating tube

192 then eaters the slecve 28, and the edge of
the gleeve 26 of the detenating plunger hits

e P
that

the arms 25 of the pawls 22, so the pawls
are turned out of engagement with the sup-
porting sleeve 10. 'The latter will thus be

free to enter the sleeve 9, this taking place

whez the bottom: 27 of the detonating plung--

er hits the impact bottom 11 of the pistol.
The sliding sleeve 18 is thus approached to the
spindle- 21 which moves the sliding sleeve
18 past the balls 18 sgainst the action of the
spring 19, whereby the- percussion sleeve 13
is reléased from the supporting sleeve I0.
The percussion spring 15 is strained at the
same time, and when the percussion sleeve 13
has been released in the manner just de-
scribed, it 1s moved, together with the percus-
sion pin 14, against the detonating tube 12
by the percussion spring, the detonating tube
being thus-fired so as to cause the charge to
explode:

When the mine is dropped or launched into
the sea and is brought into contact with the
water, this frequently takes place at a great
speed and in any direction. In order that the
mine shall not then explode, there are two
securities provided through the above de-
seribed arrangement according to the inven-
tien. In the first place, the supporting sleeve
10 of the detonator is retained by the pawls
92 which are balanced in such a manner that
they will not have a tendency to strike out at
the same time, and, secondly, the masses
of the parts 33, 34 and 35 of the depth regu-
lator on the one hand and those of the spin-

‘dJe 40 with the springs 41 and 42 on the other

hand ave so adapted, while the lever 37 also
provides such an arrangement, that the tarn-
ing moments of both of the said groups about
the pivot of the lever will be the same. The
impact against the water, or an impact caused
in some other manner from the one or the
other direction on the longitudinal axis of
the mine, or approximately so, will thus be
neutralized through the arrangement of the
lever 37, in such a manner that the detonat-
ing plunger cannot be released from_the
depth regulator through the impact. Tt is
entirely out of question that the gniding
sleeve 63 could leave its locking position
through the impact alone, this being due to
the small mass of the sleeve and to the pres-
ence of the spring 64, the rigidness of which
is such that it will safely counteract every
impulse of movement of the sleeve by im-
pact only.

The inlet.channel 52 is made so_small as it
may possibly be without preventing introdue-
tion of so great a quantity of water into the

3

pressare chamber 81 asis required’ to cause
explosion of the mine at the smallest firing
depth. The opening is made so. small with
regard to the fact that, should an additional
pressure be produced, for instance by firing
or shell explosion on board the ship whete
the mine is kept, such additional pressure
would, if the opening 52 were larger, be apt
to be transferred through the opening into

the pressure chamber 81 so as to premature-

ly velease the detonating plunger from. the
depth regulator, which might cause prema-
ture explosion-of themine. ‘
Telaim: -
. 1.” A sink mine or depth bomb with hydro-
static control of the explosion depth and
provided with a depth regulator, a detonating
plunger and a pistol, characterized by the
fact that the detonating plunger is locked to
the depth regulator, prior to the mine being
dropped or launched, in such a manner that
the detonating plunger will thus be separated
from the detonator, and in such a manner that
the locking will be released at a.certain depth
on account of the water pressure, so that the
detonating plunger will not only be brought
into connection with the detonator, but will
also release the latter so that it will cause ex-
plosion of the mine. ‘
2.-A sink mine or depth bomb according to
claim 1, characterized by the provision of a
chamber (59) on that side of the detonating
plunger which is opposite to that of the det-
onator, said chamber (59) communicating
through one or'more openings (52) with the
water surrounding the mine after the same
has been launched, so that the water may
penetrate into the chamber (59) and move
the detonating plunger into connection with
the detonator after the detonating plunger
has been released from the depth regulator.
3. A sink mine or depth bomb according to
claim 1, characterized by the depth regu-
lator consisting, first, of a spring casing (39)
with a control device (60) accessible from the
outside and adapted for the tension of a
spring or springs (41, 42),said spring casing
(39) being preferably enclosed within a pres-
sure chamber (81) provided in the depth
regulator, said pressure chamber communi-
cating through one or more openings (52)
with the water swrrounding the launched
mine, and said pressure chamber being sep-
arated through a diaphragm or a plunger, or
both, from a chamber also provided within
the depth regulator, said latter chamber hav-
ing enclosed therein a displaceable spindle
(83) or the like connected with the diaphragm
(84) or with the plunger, or with both, said
spindle being so disposed in relation to a
locking means provided between the depth
regulator and the detonating plunger that
the said locking means will be released when
the diaphragm (34) ar the plunger, or both,
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is/are actuated by water entered into the pres-
sure chamber (81). ,

4. A sink mine or depth bomb according to
claim 1, characterized by the locking device
between the depth regulator and the detonat-
ing plunger consisting of a sleeve (61) pro-
jecting from the latter, said sleeve being dis-
placeable in a sleeve (82) provided in the
depth regulator, a ball lock being provided
between both sleeves, the balls (60) of said
ball lock engaging in locking position into
both sleeves (61, 82) and being retained in

-the said position by a sleeve: (63) displace-

ablein the first mentioned sleeve (61) and ac-
tuated to be brought into locking position,
said sleeve (63) being disposed in the path of
the spindle (38) connected with the dia-

‘phragm (34) or the plunger of the- depth

regulator, in such a manner that when the
diaphragm (84) or the plunger is actuated
by the water pressure, the spindle (33) will

 be displaced fo release the balls (80) of the
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ball ‘lock, so that the locking between the
depth regulator and the detonating plunger

‘1s released.

~. 5._A sink mine or depth bomb according

‘to claim 1 characterized by the pistol con-

sisting of two sleeves (9, 10) ‘displaceable
within each other, said sleeves being locked
onto each other by means of pawls (22) when
the detonating plunger is separated from the
pistol in locked position, the said pawls (22)
being so disposed as to project into the path
of the edge of a sleeve (26) forming the casing
of the detonating plunger, so that the said
edge will, when the detonating plunger is re-
leased from the depth regulator and moved
by the pressure of the water toward the pistol.

actuate the pawls (22) so that they will be’

tripped to release the
from each other.

6. In a sink mine, the combination with a
pistol having safety means for normally pre-
venting actuation thereof, a depth regulator,
a detonating plunger and means normally
locking the same to said regulator, of means
carried by said plunger, and operable upon
movement of said plunger subsequent to .the
release of said locking means by said depth
regulator, for releasing said safety means to
permit actuation of said pistol.

7. In a sink mine, a casing housing the ex-
plosive charge and having walls defining a
substantially vertical passage, a depth regu-
lator at the upper portion of said passage, a
detonating plunger slidable within said pas-
sage and normally positioned at the top there-
of, a pistol at the bottom of said passage;
said pistol.comprising a percussion pin, a de-
tonator and safety means locking said pin
and detonator against relative movement;
and means actuated by said depth regulator
for releasing said detonator plunger fo per-
mit the latter to fall by gravity, said safety

pistol sleeves (9. 10}

1,780,592

means including a porﬁon lying in the path

of movement of said detonator plunger.

8. In a sink mine, a depth regulator com-
prising a diaphragm subject to hydrostatic
pressure. a regulating spring, and a lever
having the opposite ends thereof associated
respectively with said diaphragm and spring,

and means providing a fixed pivot at an in-

termediate point of said lever, the lengths

of the respective lever arms being so related -
to the movable masses of said diaphragm and

spring that the turning movements of said
masses substantially neutralize each other:.
9. In a depth regulator for a sink mine,

the combination with a diaphragm and means -

activated thereby for controlling the opera-
tion of said mine; a hydrostatic chamber, an

said diaphragm, and a valve controlling the

inlet to said chamber and the stress in said:

spring, of means operable automatically

when said valve is positioned to close said -

~adjustable spring for exerting pressure to

inlet to prevent movement of said spring

and sald diaphragm. ' ;

10. In a depth regulator for a sink mine,
the combination with a hydrostatic chamber
and diaphragm for controlling the release of
firing mechanism, of a valve operable in one
position thereof to close the inlet to said
chamber, a spring seated between a sleeve
and a spring plunger, means cooperating
with said sleeve to move the same axially of
said spring when said valve is rotated, a lever
for transmitting the pressure on said plunger
to said diaphragm, and pawls carried by said
valve for locking said plunger against move-
ment when said valve is positioned to close
said inlet. ‘

11. In a sink mine, a pistol comprising a
pair of telescoping sleeves, a detonator and
a percussion pin, means attaching said de-
tonator to one of said sleeves, a ball lock nor-
mally retaining said pin in spaced relation to
said detonator, means actuated by displace-

ment of said sleeves for releasing said ball-

lock, a detonating plunger movable with re-
spect to said piston, a depth regulator and
means locking said plunger to said regulator,
and safety means locking said sleeves against

displacement, said safety means including re- -

leasing elements lying in the path of move-

ment of said plunger, whereby upon release

of said plunger by said depth regulator, the

plunger may move towards said pistol to re-

lease said safety means. o

In testimony whereof I affix my signature.
KARL OSKAR REINHOLD JOHANSSON
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