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Lo all whom +t may concern.

Be 1t known that I, ALBErT EDWARD
JONES, a subject of the King of Great Britain,

residing at Fiume, Austria-Hungary, engi-
-neer, have invented certain new and useful |

- Improvements in and Relating to Immersion-

Regulators Particularly Adapted for Torpe-

~does, of which the following is a specification.
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This invention has for its object improve-
ments in immersion regulators, more partic-
ularly for self-propelled torpedoes, in which

the combined action of a hydroestatic piston
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“and a pendulum is employed.

The invention relates particularly to di-
minishing certain resistances at the joints,
and providing a device the operation of
which 1s assured under all operative condi-
tions. " ' - o

A constructional form of the device is illus-
trated 1n axial vertical section i the accom-
panying drawing. : o

The body of the apparatus is constituted
by a hollow column ¢ fixed by the interme-

‘diary of 1tsfoot b and of a sole plate ¢ to the

body d of the torpedo. The column « 1s
provided af its upper part with two lugs f,
the center ¢ of which forms the pivot for a
pendulum constituted by a tubular body ¢

‘presenting a mass b at its lower part. This

pendulum 1s provided at its upper part with
a small fork-shaped arm 2 embracing a sleeve

7 serving as support for a rod m terminating

at its upper part 1n a square p adapted for

the reception of a key. ,
The rod m 1s screw-threaded and a nut ¢ to

which the upper part of a spring.r is fixed

moves along this screw-thread; the lower
part of this spring 1s rigidly connected to the

foot of the column a.  The lower pin-shaped
40 _

extremity of the rod m rests in a recess ¢ in

the hydrostatic piston ¢ which is lined in the

- usual manner by a flexible -diaphragm or
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membrane v fixed to the foot b of the column.
The angular movements of the pendulum

-may be regulated by means of two screw-
stops v = which are preferably arranged as
closely as possible to-the center of gravity of

the whole constituted by the pendulum and
the other parts of the apparatus.

The mass A of the pendulum 1s connected
by the usual transinission means, a portion
of which 18 shown at 2, to the devices to be

- controlled:.

manner.

The operation is as follows:—In the first
place the tension of the spring r 1s regulated
in such a manner as to.balance 1t with the

hydrostatic pressure acting upon the dia-

hragm u at the depth of immersion which

as been assigned to the torpedo. This
regulation 1s effected by displacing the nut ¢
upon the rod m by rotation of this rod by
means of a key engaging upon the square p.
When the torpedo moves at this depth of

immersion, the system is in equifibriuin and

the pendulum acts in the known manner for

each inclination of the torpedo, point raised-

or point depressed, in such a manner as to
correct -this inclination and continuously
maintain the torpedo in a path parallel with

"the surface of the water. If the torpedo de-

scends, the hydrostatic pressure becoming
preponderant acts beneath the diaphragm u,

lifts the rod m, which movement is trans-

mitted by the mtermediary of the sleeve 9
and- of the lever ¢ to the pendulum 4, the
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action of which becomes felt 1n the usual

If, on the contrary, the torpedo

rises above 1ts iminersion point, 1t 1s the

‘spring r which becomes preponderant, which

results in depressing the diaphragm « and at

the same time the rod m and in acting upon

the pendulum .in the inverse direction.
One of the advantages resulting from the
fact that the stops v and « are arranged 1n
proximity to the center of gravity of the
movable parts is as follows:—If the pendu-
lum lags, for example, as a result of an ac-
celeration of the torpedo, which nay be as-
sumed to move in the direction indicated by
the arrow F, it bears against the stop v. - It

this stop were not situated In proxumty to

the center of gravity of the movable parts,
it will be understood that one of the masses
situated on one side or.the other of this stop
would be preponderant, and would exert a
certain pressure or braking action upon the

pivot ¢, whigh would constitute a resistance

opposing the rectifying action of the hydro-
static piston. As the masses are substan-
tially equal on each side of the stop v, they
balance each other, since this stop 1s i prox-

imity to the center of gravity, this braking
‘action disappears, and does not impede the
operation of the hydrostatic piston.

- Having now particularly described and

tascertained the nature of my said invention
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" and in what manner the same is to be per- ! diaphragm, a sprin - controlline the action of
g, 2 &

s

formed, I declare that what I claim 1s:—

)

1. In an immersion regulator, the combi-
nation of a hollow column forming a support
fixed to the sole plate of the apparatus, a
tubular pendulum surrounding said column
and pivoted to the upper part thereof, a rod

connected to the pendulum and resting on
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 nation of & hydrostatic piston furnished with
" a diaphragm, s hollow columm, a tubular
pendulum pivotally mounted on the upper
~ part of the support by means of a fork-
~ shaped arm, a rod connected to the pendu--
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~ the diaphragm, a spring controlling the ac-

tion of the pendulum, and medns for regulat-
ing the tension of said spring. S
2. In an immersion regulator, the combi-

~ lum and resting on the diaphragm, said rod

sg

being screw-threaded at its upper part, a
spring rigidly conmnected to the foot of the

column, and & nut movable along the screw-

thread of the rod, said nut being fixed to the

 upper part of the spring for regulating the

tension thereof. o
3. In an immersion regulator, the combi-

‘nation of a hydrostatic piston furnished witn
‘& diaphragm, a hollow support, a tubular

- pendulum pivoted to the upper part of the
- support, and connected to a screw-threaded
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rod resting on the diaphragm, stops passing

through the center of gravity of the pendu- |

Jlum, a spring attached to the foot of the col-
‘umn, and a nut movable on the screw-
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threaded portion of the rod and attached to-

the upper part of the spring for the adjust-
ment of the apparatus for any depth of 1m-
mersion. -

4. In an immersion regulator for seH'—pro—,r
pelled torpedoes, the combination, with a by-

drostatic piston, of a column forming the

~ support of the apparatus, a tubular pendu-
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lum surrounding said column and pivoted to

the upper part thereof, means for connecting

the pendulum to the hydrostatic piston,and a
spring controlling the action of the pendulum.

5. In an immersion regulator, the combi-
nation of a hollow column forming a support
fixed to the sole plate of the apparatus, a tu-
bular pendulum surrounding said column and
nivoted to the upper part thereof, a rod con-

nected to the pendulum and resting on the |

“Jlum on 1ts pivot. .

9. In an immersion regulator, the combi-
nation of a hydrostatic piston furnished with
‘o diaphragm, a screw-threaded rod resting

209,304

the pendulum, and means for regulating the
tenston of said spring. - -

6. In an immersion regulator, the combi-
nation of a hydrostatic piston furnished with

a diaphragm, a hollow column, a tubular pen-

dulum pivoted to the upper part of the col-

umn, a rod connected to the pendulum and
resting on the diaphragm, said rod being
screw-threaded at its upper part, a spring

i rigidly connected to the foot of the column,

and a nut movable along the screw-thread
of the rod, said nut being fixed to the upper

part of the spring for reculating the tension

thereof.

7. In an immersion regulator, the combi-
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nation with a hydrostatic piston, of a hollow

“column forming a support, a springcontrolled
‘tubular pendulum surrounding the.column,

means for connecting the pendulum to tho

Fiston} and stops provided on the pendulum

- 8. In an immersion regulator; the combi-

‘nation with a hydrostatic piston, of a hollow
column forming a support, a .spring-con-
trolled tubular pendulum connected to the
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for limiting the amplitude of its oscillations.. S

75

piston, said pendulum being provided with

stops passing close to its center of gravity for
diminishing the braking effects of the pendu-

thereon, a hollow support, a tubular pendu-
lum pivoted to the upper part of the support
and connected to the rod resting on the
diaphragm, stops passing through the center
of gravity of the pendulum, a spring attached
to the foot of the column, and a nut movable
on the screw-threaded portion of the rod and
attached to the upper part of the spring for
the adjustment of the apparatus for any
depth of immersion. |

In testimony whereof I have hereunto

placed my hand and seal: at Birmingham
England this ninth day of October 1907.

ALBERT EDWARD JONES [r. s.]

In the presence of—
' ARTHUR WRIGHT, JT..
Howarp JOHN AsSHBY,
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