No. 670,041, . Patented Mar. 19, 1901,
_ A. J. VAN STOCKUM. .

SUBMERSION REGULATING GEAR FOR TORPEDOES.

(Application filed June 23, 1900.)
(Mo Modesl.) |

/:ID e =
p == cC

| |:!!!!;:1: I \
-

P UM EE R R AR it YO

A

PPty

Ty
N
_ |||¢|m|r,t,

rd

—L-_L.:_;:__,-;,-‘,f

Wi oes:

B St




'ABRAHAM JOHANNES VAN STOCKUM, OF LISS
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io all whom it may concerw:
~ Be it known that I, ABRAHAM JOHANNES
- VAN STOCKXUM, a hubJect of the Queen of the
Netherlands, 1esldmﬂ' at Lisse, Netherlands,
5 have mvented certaln new and useful Im-
provements in Submersion-Regulating Gear

for Torpedoes, of - whlch the following is a

specification.

The object of this" mvennou is o compel
10 torpedoes fo fravel on an even keel at any re-
quired submersion by means of the apparatus

" now to be described. - - -
. Now according to thla invention I secure in
‘the body of the torp@do two hollow e¢ylinders
15 Or. other suitable receptacles open at one end

and closed at the other end, the interior of the |

sald receptacles eommumed.tmﬂ' with each
other by means of & pipe or t,ube one of the
said receptacles being vertical and the other
20 horizontal. The honzontal receptacle 1s fixed
.in the bulkhead separating the compartment
containing the apparatus from the engine-
room or other chamber which is open to the
water. The vertical receptacle may be se-

25 cired to a suitable bracket or stanchion; but

if the apparatus is made strong- enough the
one ¢onnection to the bulkhead is sufiicient
to support the whole. The receptacles and
connecting-tube are filled or partly filled with
30 inercury and their open ends closed with fiexi-

ble waterproof diaphragms, the diaphragm of"
the horizontal receptacle being connected by |
suitable linkwork to the Servo motor or other-

mechanism operating the horizontal rudders.

3 5 The depth at which the torpedo floats is de-.

termined by the height of the column of mer-
cury co ntained in the recept&cles and connect-
ing-tube, and the sensitiveness of she appa-
- ratus and its ability to quickly correct errors
40 of inelination and to compel the torpedo to
- travel on an even keel depend upon the hori-
- zontal distance between the receptacles.
Inorderthatmysaidinvention may be fully
understood I will procead to explain the same
45 with referenceto ﬁ;haaecom pan ymg drawings,
ln which—
Figure 1 repr ﬁaents a section of an appam-
s fer rogulating thosnbinersion of forpedoes
| e{)nﬁt?uﬁtw"’ ﬂjaf*mdiﬂﬂ to this invention. ¥ig.
50 2 shows bullkhesd and lever which is connect-
- ad {0 Deryy mosor.

a..C.
pose of preventing- water from entering the

\JMNo modsal.;

- The same 1etteis denote the same parts in

" both figures.

E. NETHERLANDS.

A and B are two Lylmdnca,l or obhel suit-"

ably-shaped receptacles of steel, iron, gnn-
metal, or other suitabie materml containing
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mercury, theintevior of the recepiacle A com-

municating with the interior of the recepta-

cle B by means of the pipe C.- The mouths
of the receptacles A and B are closed by fiexi-
ble diaphragms. a ¢, made of india-rubber,

leather, or any other suitable material, [nef-
erably wat@rpmof the said diaphragins bemn‘

held in place by one or more metal lockmtr- .
rings b b', serewed into the said receptacles,

60

whlch lattet are formed . with shoulders, as

shown, to form seatings for the dl.tphmwma
The dlaphmu'm g serves the double pur-

apparatus aud also retaining the mercary in
the receptacles A B and tube C. |
The receptacle B is elosed with a perforated
cover d, forining part of the locking-ring 0,
50-as to allow the atmospherm air to ha,ve f ree
access to the upper side of the diaphragm c.

D is the bulkhead sepmatmg the ehmnbel .
which is open to the water from the compart-

ment containing the submersion-regulating

gear, to which bulkhead is seeured the re-
| ceptacle A, or the said - receptacle may be
_¢ast in one plece with the said bulkhead a8
shown by Fig. 1

E isa lever hmfred ate to the said bulkhead

and connected at its free end by one or more

links f to the Servo motor or other apparatus
actuating the hor izontal rudders. Thelever
E is secured to the plates or disks g g on each
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gide of the dmpluamn a, the said plates or

disks being of a smaller ‘diameter than the

inside of the receptacle A, as shown by Fig. 1,
a bolt or stud A passing through the lever E

plates ¢ g, and diaphragm a, nuts at each_
end of thesaid bolt orstud securing the whole
together. °

The action of the dppa,mtus is as follows:

‘When the apparatus is in the normal position
shown by Fig. 1, the Servo wotor or other ap-
_pa,la,tus holds the horizontal rudders level

and the torpedo floais on an even Keel at a
depth below the surface of the water, depend-
@m upon tie height of the celumn of mer-

| eury z, it being uudem.;@od_ shat the 8aid col-
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umn balances the hydrostatic pressure when
the torpedo floats at the required depth, and
50 long as the pressuares on both sides of the
diaphragm a are equal the horizontal rud-
ders are held stationary in their normal
(level) peosition. When the torpedo is dis-
charged from the torpedo-tube, the torpedo
betng at a slight angle with the wafer, the
mercury column is unbalanced and the dia-
phragm ¢ is forced backward, causing the
Servo motor or other apparatus toincline the
horizontal rudders downward and to sub-
merge the torpedo. As the torpedo becomes

~more and more submerged the hydrostatic

pressure on the dmphraf_rm ¢ is inereased and
the inclination of the horizontal rudders di-
minished until when the torpedo floats on an
even keel at the required depth the pressures
on each side of the diaphragm are equal and
the torpedo travels as required.

Should the torpedo attempt to rise by rea-

son of the head of the same becoming inclined
upward or otherwise, the diaphragm is again
forced backward by the pressure of the mer-

cary column, and the horizontal rudders are

again inclined until the torpedo once more

ﬂoa,ta on an even keel at the required depth.
~The horizontal distance between the recep-
tacles A B should be as great as possible, as
the greater the dlstance ‘the more sensitive
the appamtus
Having now described my invention, what

I claim, and desire to secure bv Letters Pat-

ent, 1:3—-

1. Ina SubmelHOII-*I‘GG‘HLLEIHW ocar for tor "

pedoes the combination (}f two cy]mdmeal or

othersuita bly shaped receptacles c,ontamnw-

| one of the diaphragms caused by

mercury and communicating with each other
by means of a pipe or tube; diaphragms of

.leather india-rubber or other suitable mate-

rial elosing the.mouths of the said receptacles
and a means for transmitting the motion of

variations
in the height of the mercury colamn to the

Servo motor or other apparatus operating the

horizontal rudders substautmlly as hereinbe-
fore specified. |
2. In a submersion-regulating gear for tor-
pedoes the c¢om bmamon of Ieeeptacles A B
containing mercury whereof the receptacle A
is fixed to or made integral with the bulkhead
D separating the compartment containing
theapparatus from the chamber which is open
to the water, a pipeor tube C forming a com-
munication between the interior of the recep-
tacle A and the interior of the receptacle 13;

“diaphragms a ¢ closing the mouths of the 1e-

ceptacles A 135 plates or disks g g secured by
9, bolt or other suitable means e to the dia-

phragm a; a lever K hinged at one end to the

bulkhead D and at the otherénd to a link or
links f connected to the Servo motor the said
lever being also connected to the holt /1 s0 as
to move therewith and one or more locking-
rings 0 ' to secare the diaphragms in the re-
ceptacles all substantiallyas specified and for
the purposes stated.

In witness whereof I have hereunto set my
hand in the presence of two witnesses.

ABRAHAM JOAANNES VAN STOCKUM.

Witnesses: |
ANTONIE MARTINUS VAN DER JAGT,
JOHANNES VAN DE REEP.
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