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To all whom 1 may concerns | | paratus 1s Jaunched., means for aitfomatio-
- et known that 1. Wann Oskan feox, o | ally stopping the- apparatus. when, it heco
subject:of the King of Sweden, and resident | traveled Predetermined  distance, and
ot Stoekholm. in fhe kngdom of Sweden., :

.+ means for causing the apparatig, afier stop-
‘have Invented new and useful Improve- '

_ | pmg. to oscilinte vertieaily ahoutr o prede- gg
ments i Torpedoes and the Like. of whicl: termined normal depth of sibmersion spd
_the _-;foll(}w.ing I8 2 ::;}_)ﬁ_u;ti.f'{'fm::ion,'_L*Ofern:‘nc&,_ to act for SOme time as g sub-foating mine.
Cbemng. had to the drawings accompanving | The invention further comprises e con-
and. formifg g part hereof, - Sstructions and combinations of parts here-
10 “Phis invention relates to miprovements in | inafier partienlavly deseribed,

torpedoces and the like. -+ In the drawings T have illustr

ot

!
|
|

, - ated, by
he object of the invention is to inerease wWay ot example, three embodiments of
the prohability .of hitting at greater dis- torpedo constructed wecording to this in-

tances by causing the torpedoes lannched in | vention.

75 the usual way to stop at-a precetermined |- Figure 1 is g vertical section of the fore 70
distance from the lannching place, in case 1 part of one embodiment. 10 248 0 partial

~they have not already been exploded by | vertical scetion and partal elevation of the
shock against any obieet, and to thereupon | rear part of the same embodiment o0 3
“adjust themselves at g predetermined depth is a diagram of the elocivie circuita, Fig. 4
2¢ of submersion. in order to act for some fime | is 1 partial vertical section and partial ele- 75
“as mines of the sul- floating or unanchored | vation of tie rear part of a seecond form of
~iype and to enable a mine field t6 be casily | the torpedo. Figs. 5 and 6 are two views
formed at any cesired distamnce from -the | similar to Figs. 1 and 2. respectively, of g
- launching place. - third embodiment whiel may be shfsined
25 In the specification of my earlier applias { by & small change of a corumon torpedo. 8
~ ton Tor patent Serial Number 368498, flod | Referring to Eig. 1 of the drawings. the

CApel 16, 1807, I have deseribed a subfloat- | depth regulating chumber 3 zet Torth in Ty
g mine adapted to be lnnnched in the sanme carlier application above vofoprred to 1s lo-
-manner as a torpedd and to adjust itself. | cated in {he foremost part of the torpedo.

30 atfter stopping, at a predetermined depth of | The said chamboer 5 communicates throuoh a 85

submersion, bt the iid apparatus 1s not | tube 4 or othervise with the water outside
~provided  with any propelling deviee and. { the torpedo.  The tube 4 sultably extends
therefore, stops at » comparatively short | from the fore part of the depth:reoulatine
distanee (a few vards) from the lanmching | chamber toward the rearward bottom of the

35 place. The pregent mvention, on the con. | =aid chamber.  Tocated behind the dopth- 90

- trary, provides a new weapon making i regulating chamber is g gh-pressarve ©hain-

- possible to establish an effective ficld of sub. ber 5 -filled witl highly compressed air or
floating; mines at any desired dig/anee from | eas, sueh as carbonic acid. This hizh-nres-
the Iaunehiimg place, said weapon thus af- | sure chamber hag for its chief object to PO~

40 fording a quite novel tactical eifect. A floot vide the pressure fluid reqiired for the 95

- provided with such weapons is thus able to - depth - regulation. after the torpedo has

establish a mine field in front of 1 moving ! stopped. The propelling of the torpedo is,

hostile fidet, for instance at {he ordinary | suitably, performed by an internal combuys-
fighting distance or at any distance between | tion engine, such as an oil-engine. If the

the dleets, by whiel the bloeked up ieet is hgh-pressure chamber coutains compressed 100

prevented from moving farther in the same air, the air required for combustion durine

“Tdireetion. The new weapon 1s therefore to | the tirgvel of thé torpedo throngh the water
*ocertamn extent independent of the de. | can be taken from the said chamber. In

‘an be

creased secuvity of hitting at greater dis- | other eases the oxyveen tor combustion
| o - taken from g separate aw or oxygen recepta- 195

00 Tances. . . .- S
- With this and other objects in view the | cle. A tube 6 extends frop the high-pres-
~Invention consists, chiefly, in the combina- sure chamber 5 to a threc way-cock 7 siti-
tion of an engine adapted to rotate o pro- ; ated within the depth-regulating chamber.
peller shaft for driving the apparatus, | The said tube is shown to be screwed into.
55 means for starting the engine, when' the ap- | the rear nozzle of the three-way-cock. T.ead
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ing from the two other nozzles are pipes | ately started, whereupon the valve 22 15 au-

or tibes 8. 9. the tube 8 extending through

the shell or casing of the torpedo and com-

municating with the space outside the tor-

pedo, whereas the other 9 opens into the fore

part of the depth-regulating chamber. The

openings provided in the plug of the cock |
are arranged in such a manner that the said

plog in one position forms a passage between

the tubeg 6 and 9 and 1 another nosition !

forms a passage between the tubes 8 and 9.
The plug is provided. at one end. with a
crank 10 operated by a rod or link 11 con-
nected, at its fore end. to a kind of bellows 12

or any suitable device adapted to be oper-

ated by water pressure. The rod 111s shown
to pass through a stufling-box 13 sifuated 1n
Lo bottoni' of a drum or cylinder 14 inclos-

ine the bellows 12, When the torpedo has
stopped and taken up a vertical position

with the depih-regulating chamber at the

top. the bellows) 12 acts In such a manner .

that, when the water-pressure ncreases, the
hellows 12 extend and cause the rod 11 1o

move downward. whereas. when the water
pressure decreases, the bellows contract and

move the rod 11 upward.
Loeated behind the high-pressure chamber

5 i the explosive charge or detonator 13,

and loeated belind the laiter is a chamber
16 Kie. 2} inclosing the well known devices

for vooninting the direction of movement of

the torpedo!  Hituated  behind  the Iatter
chamber is the so-called,~ngine chamber 1o

inelosing an engine for propetling the tor-
nedo, preferably an interial comnustion cu-
wine 18, The parts inclosed within the
cerncone 19 are well known and, thercfore,
need nnt hetdesertbeds o .
1 the embodiment of the torpedosshown
o Jies 1 oand 2 a tube 20 estends from the

.,

Lioh-pressire ehamber o Lo o starting motor,
o1 civnated within the engine chiamber, saidl
starting motor sultably consisting ol an air

or oas turbine,  Situated in the part of the
air tube 20 within the engine chamber 17 13
v cocl or valve 22 whose handle 23 1S COn-
necied, by means of a hnk 24, to a lever. 25
adnted toshe operated by a hook 25, or the
jike, attached to w shait 26 and projecting
throtel an cpenmg 27 i the shell of the
torpedo, said hoold heing canght by a e and
furned backwardly, when the torpedo 1
piocted,  When the hook 23 e furued back-
wardly, the Tever 25 is Hifted and opens the

valve 22 wo that {.:{}ml}rﬁf-'-;f-:m,l alr Or gas can

strenin from the high-pressniee chamber 5

inio the furhine or <tarting motor 21 and |

canze the propeller Lo votate, At the same

ol

(e conduet 29 (Fies 2 s closed by whieh

L

G eirenit 50 3s eamplefed, said crrenit m-
tuding a4 batfery 31 and means for control-
o fhe onoige, wanl oneans bemg lierein-
e oartendar’y desertbed, When
arpceao o ejected, che engine 1s tninedis

~tomatically closed by a spring 32 or otlier
- suitable means. |

" In the embodiment of the torpedo 1llus-
trated in Figs. 1 and 2 the engine 1s, thus,
' supposed to be arranged in such a manner as
' to be automatically started, when the tor-
pedo is ejected.  Obviously, the engine might
- be started by hand, before the torpedo is
- placed withih the tube, in which case the en-
Laine shonld, preferably, be connected to the
propeller shaft by means of a cluteh whieh
i automatically thrown into action, when
he torpedo is ejected, go that the propeller
shaft does not commence to rotate before the
orpedois ejected.  Finally, the engine might
e started, after the torpedo has heen eject-
od. by the propeller shaft being caused to
votate by the water pressure against the pro-
- peller blades and thereby to start the engine.
The invention is, therefore, not limited to
" the specific starting means described and
- lustrated, though these means are, at pres-
~ent. considered to be the most practical.

In the arrangement illustrated in Ihgs. 2
and 3 a conductor 8% is connected 1 shunt
{o the cireuit 30. and incliuded in the said
condnetor is o device for closing contacts
{he exploding circuit of the torpedo a pre-
determined short time after the torpedo hax
Leen ojected. The said device 21 1s shown
con-trieied as a time fuse d. suitably.
con=ists of two disks adapted to be turned
rolatively 1o each other.  Rifuated between
the twe disks is a passage fitled with a com-
hustible substance. Dy turning one disk rel-
{ively o the other, the Jength of the pas-
cage can be incrensed or decreased and thus
the length of time of the progress nf com-
hustion from wne end of the passage:to the
- other can be regulated. The time fuse 31 1s
“jgnited, as'soon as the torpedo is.ejected and
the shunt conductor 33 is suppliéd with enr-
rent, whereupon the combustion  proceeds
throueh the whole passage to a combistible
insnlating maferial 37 situated between two
pairs of spriney contacts 35, 36, When the
combustion has proceeded to the end of the
passage within the time fuse the insulating
paderial 97 s denited and barned, so that
{he fwo pairs of contacts 35 and 36 are
closed.  The object of this arrangement s
o prevent unintentional completing of the
exploding cireait whie: - on account of the
deseribed areangement. con be completed,
Conly when the two pars of contacls have
- been cclosed. Obviously, any means niieht
e employed by which one or more pairs of
contacts ineluded in the exploding eirent
cre closed, after the torpedo has been ejectedd,
wnd it is, therefore, not neees ary to use a
time fuse, but such a device is one of the
cinplest of those well known hy DCISONS
Cohitledd in the art. After the two pairs of
- contaets 85, 36 have been closed, the explod-
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ng cirenit can be closed, for instance by the

closing of ah electric conta ct, when the tor-
pedo-strikes an cbject.
3, I have shown a device consisting of a
horn 38 adapted to close a contact 39, when
the torpedo strikes g vessel, and thereby to
complete a cireuit for the battery 81 through
conductor 40, contacts 50, conductor 41, fuse
+2, conductor 43, contaect sV, conductor 44,
contacts 35, condnetor 45, and conductors 83
and 80 back to the battery 81. The fuso

- then 1gnites the explosive charge, so that the

15
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torpedo 1s exploded. _ .

It the torpedo should miss its ‘object,
which, at greater distances, is most fre-
quently the case, its activity does not therehyv
in forming a mine field, it may be
of advantage to cause the torpedoes to stop
in front of the vessels to be blocked 1 p. This
can be performed in several ways, 10r In-
stance by shutting off the supnly of fuel to
the internal combustion engine a predeter-
mined -length of time after the starting of
the engine, or hy shuttimg off the air re-

“quired for the combustion, or disconnecting
| In the diagram, Fig.
3. 1 have shown certain apparatus included

the propeller shaft ete.

in the cireuit 30 for controlling the engine
1n the case of an internal combustion engine
being used, said apparatus suitably econsist-
mg of a clock-work 61 and electro-magnets
62, 63 and 64 for controlling the supply of
alr and fuel to the engine ag well as the
ignition of the explosive gas mixture, re-
spectively.  The clock-work 61 comprises
iwo  contaet rods 65, 66, each conneceted to
one pole of the battery 31, and a contact
spring 87 normally forming a bridge be-
tween the two contact rods. The contact
spring is driven by the clock-work. for in-

~stance m the clockward direction indicated
When the contact Sprivige
reaches the position indicatad by dotted

hy the armow.

Iines, in which it does not connect the con.
tact rods 65, 66, the circuit 30 i broken.

Until this takes place the electro-magnety

02, 83, 64 are supplied with current and the
engine 1s kept working.
electro-magnets 62 and 63 controls an arma-

ture 68, 69, respectively, cach connectod to

the plug of a cock 70. 71, respectively, for
supplymg aiv or fuel, vespectively, to the
When the electro-magnets

‘ supply the engine
with air and fuel. When the electro-mag-
nets are deprived of current, the armatures
ave yetracted by springs in siich positions as
to keep the supply cocks closed. The cleetro-
magnet 64, when energized, attracts an ar-
mature 72 and, therehy, closes an auxtiiary
cirenit including n battery T3
rupter T and a contaet 75 adapted to he

closed by the engine in a certain position of
the piston  thereof.

‘The  self-interrupter

In the diagram, Kig.

Kach of the two

’ ATE CTeY-
gized and attract their armatures. the SUp-
piv cocks are opened and

a self-inter- |

B e m—r

e ™ e L mpimer =

&

forms the prima ry-winding of an induetion
coll whose secondary winding 76 js con-
nected to a spark gup 77 serving to ignite
the gas mixture compressed within the ex-
plosion chamber. | |
By suitably adj usting the elock-work 61,

the engine may be caused to propel the tor-

When

pedo through .any desived distance.

the clock-w'rk breaks the cirenit 30. the tor-
pado ceases to move horizontatly' and. on

account of the displacement of weight, takes

wardly., The action of the torpedo as a-
floating mine npw commences. 11 the for-

pedo sinks heneath a predetermined de pth of
subinersion, the water pressure within the
bellows 12 is increased, whereby the bellows
extends and 1, 1 |
the erank 10 downwar] v 50 that the.cock 7

+ ’ r } 1 - -
shufs oft the connection belween the tubeg 8

and 9 and, instead (hereot, opens the con-

nection between the tubes 6 and 9. A part

of the compressed air or oas melosed within
the high-pressure chamber 5 thys rushes
into the upper part of the depth-regulating
chamber and presses ont a greater or lesy
quantity of the water which 1s in the Jowep
part of the said chamber, said water being:

caused to rise through the tube 4 and ecen pes

On account thereof the torpedo again bhe-
comes lighter and rises. whereby the bellowsy
12 contacts and moves the vod 11 upward, so
that the communication bhetween the tubes
6 and 9 1s shut off and the communication
between the tubes S hnd 9 ig recstablished,
It the torpedo should ascend too nehr the
water surface, water i« admwitted from with-
out through tube

which the torpedo grows heavier and sinls.
The torpedo is thus eaused to keep itself af
a certain depth of submersion or to aseond
a short distance above and descend a short
distance below a certain normal posttion,
In ovder to prevent water from entering the
tube 9 the mouth of said {ube ;s shown coy-

ered by a bell or the like.

It s obvious that, when the pressure with-
i the high-pressure chamber has decreased
to u value equal {0 the sum of the atnios.
pheric pressure and the water pressure, no
tarther depth-reonlation will {ake place, hut
the torpedo will slowlv sink.
of the torpedo is faci Itated, if the eas con-
fined within the high-pressure chambor i of
stch a natire as to be castly absorbed in wa-
ter. The time the torpedo keeps 1tselt float-
Ing 18, to a great extent, dependent of the
size of the high-pressure chamber and of the
mitial pressure therein, but it is aleo de-
pendent of other faciors, sueh as the CTORS-
seetional area of the exhanst pipe for the
eas and of the presence o absence of means
for moderating

presses the rod 11 and, thereby.

The sinking

the vielenee of the vertieal
movements of the torpedo. The cap 46 at

70

up a vertieal position with the fore end. up-
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rooulation which takes place, when the

the front end of the torpedo =efves to pre-
ventithe water pressure in the bellows 12,
during the propelling of the torpedo, to rise
to such a height that the beP’ows will open
the connection between the high - pressure
chamber 5 and the depth-regulating cham-
ber 3.  Obviously, to this end, a valve 47 m-

terposed in the tube 6 might be employed,
said valve being adapted to be kept closed.

during the travel of the torpedo through the
water, whereas it 1s automatically opened,
when the engine ceases working. lt may,
however. be of advantage not to make use
of anv closing device, because the bellows 122
and the coclk 7 will then codperate with the
means within the chamber 16 for retaming
the torpedo at a predetermined depth drir-
ing the travel of the torpedo through the
water.

In order to prevent excessive shaking, the
internal combustion engine ean. suitably, be
elastically supported.  Preferably. a so-
called explosion tarbine may be used. e
the shaking is thereby essentially dimin-
ished.  Sitnated within the chamber bebhind
the engine cliunber is the gyrozcope 48 serv-
ing to prevent the torpedo from departing,
during the propulsion. from the vertieal
plane i owhich ifwas ejected, In the usual
(orpedoes the gyroseope i driven by the en-
erey imparted thereto, when the torpedo 13
i.‘j{"{)lt‘r{]._. biit in far-going torpedoes 1t may be
neeessary to drive the gyroscope by any SINE
ahle means. Such Jdviving means are well
known and  therefore. need not be pars
tieularly deseribed.  The antomatic depth
_ | J tor-
pedo has siopped. need not be perforned 1n
(he manner hereinbefore deseribed. The
engine I8 might be =tarted. or conhected 1o
the propelier shaft. when the torpedo de-
Leends, and stopped or disconnected from
the propeller shaft. when the tarpedo as-
condds bevond  predetermitned  Tunts, The

controlling of the engine, or the conpeet-

ing and  disconnecting of  saines may 1)

sueh a ease be performed by the bellows 12

which m (his instance may be placed 1 the
eneine chamber 17, 1f preferred. the bel-
low= 12 (Fie. 1) may be used to control an
air =upplying valve 220 of the turbeme or
starting motor 20 m such @ manner that the
aid vaive is oopened and the turbine 3=
canso. 1o rotate. when the water pressire in
the hellows 12 is inereased above a prede-
(ormined  yvalue, whereas, when the water
pressire i the bellows s decreased, the
valve 92t is closed and the turbine is caused
{o stop. | |

Figs, 5 and 6 show 1 what manner a tor-
pedo of nsual construction can be changed
into a nane torpedo. This can be per-
formed by interposing, between the deto-
nator 15 sitnated at the front end of the
torpedo and the air-vessel 50, tubular part

T
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51 inclosing the hereinbefore described ap-

pliances for regulating the depth of submer-

sion of the torpedo, when it has stopped and
taken up a vertical position with the contact
devices at the top.

In the torpedo shown in Figs. 5 and 6 the
detonator is .gnited by a percussion device
arranged in such a manner that the torpedo
is reliably exploded, when exposed to a
shock in any direction. Instead of the horns

38 shown in Fig. 1, levers 52 may be em-

ploved, said levers being adapted to turn
abont pivots 53 entering oblong slots 54 m
the levers 32, so as to allow the latter not
only to be turned but also to be moved
somewhat Jongitudinally.  The levers oz.
suitably three in number (only two visible )
bear with their forward sides, which have #
somewhat obligue direction. on a shoulder

55 and with their rear edges on a firing pin

56, This pinismoved backwardiy, assoon 2s
one or the other of levers 32 is turned back-
wardly or moved in its longitudinal direc-
tion along the shoulder 55, When the pin
is moved backwardly, the primer 57 15 1g-

] ;
B

nited. by which the fuses 58, the explosive
charge 59 and, thercby, the maun detonator
15 are eaused to explede.  Placed 1 front
of the primer 57 is a thin metal sheet GU
cerving to prevent the entrance ol water to
the explosive charge.  In order to prevent
anintentionas exploding. the pim o6 s
locked by any suitable locking deviee whiely
i< released. when the torpedo 1= inserted mto
the torpedo tube. |

[Taving now deseribed my invention, what
1 claim as new and desive to secure by Let-
ters Patent 1s:—-

1. The combination with a submare ap-

paratus. of a propeller =haft. an engiue
placed within the apparatus and adapted to
rotate the =aid shaft, means for starting the
engine, means for automatically stopping
the apparatu=. when it has traveled a prede-
termined distance, and means for causmg
the apparatus, after stopping. to oscillate
vertieally about a predetermined normal
depth of submersion,

9. The combination with a torpedo, of a
propellier shaft, an engine placed withm the
torpedo and adapted to rotate {he said shatt.
means for <tarting the engine, means for
automaticatly stopping the torpedo, when 1t
has traveled a predetermined distance, and
means for causing the torpedo, after stop-
ping. (o oscillate vertically about a prede-
tertiined normal depth of submersion, act-
ing for some time as a subfloating mine.

2 The combination with a torpedo, of u

- propeller shaft. an engine placed within the
-

torpedo and adapted to rotate the said shaft.
means for automatically starting the engine
when the torpedo is launched, means ior
antomatically stopping the engine, when the
torpedo has traveled through a predeter

kept

70

75

&0

90

g0

1090

106

119

115

120

130



L0

"1 .

- 952,451

mined distance, and means for causing the
torpedo, after stopping,  to oscillate verti-
cally about a predetermined normal depth of

submersion, acting for some time as a sub-

floating mine,

4. The combination with a torpedo, of a

propeller shaft, an engine placed within the

torpedo and adapted to rotate the said shaft,
means for starting the engine, means for

Aautomatically stopping the torpedo, when it

has traveled through "a predetermined dis-
tance, and means for causing the

shaft to rotate, after the torpedo has stopped,

X

when the torpedo sinks below g predeter-
nned depth of submersion.

H. The combination with a torpedo, of a

propeller |- two subscribing witnesses.

5B

propeller shaft, an engine placed within the
01 adapted {o rotate the said shadft,
means for starting the engine, means for
automatically stopping the torpedo, when it
has traveled through a Ppredetermined dis-
tance, and a pressure
to rotate the propeller shaft, after the tor-
pedo has stopped. when the torpedo sinks
below a predetermined depth of submersion.

In testimony whereof T have signed my
lame to.this specifieation in the presence of

KARL OSKAR LIEON.
Witnesses: : '
Avcust SORANSEN,

Eorrn Warntesera,

fluid tarbine adapted

AL
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