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UNITED STATES

PATENT OFFICE.

ADOLF GRAF VON BUONACCORSI DI PISTOJA, OF
o ' " HUNGARY. ’

VIENNA, AUSTRIA-

AUTO-MOBILE TORPEDO.

SPECIFICATION forming part of Letters Patent No, 418,113, dated October 15, 1889,

Application filed April 18, 1888, Serial No, 271,047, (Nomodel.) Patented in Germany February 24,1888, No. 49,124 in France
February 24, 1888, No, 188,946 ; in Belgium March 12, 1888, No. 81,003 ; in Bngland March 20, 1888, No. 4,297; in Italy
March 31, 1888, XXII, 23,135 and XLV, 431 ; ‘in Portugal May 17, 1888, No, 1,244 ; in Norway May 28,:1888, No, 934 in .
Austria-Hungary June 26, 1888, No. 8,093 and No. 21,102, and in Spain June 30, 1888, No. 8,035, :

To all whony it may concern:

Beit known thatI, ADOLF GRAF VON BUON-'

ACCORSI DI PISTOJA-a subject of the Emperor
of Austria-Hungary,residingat Vienna,in the
Provinee of Lower Austria, in the Empire of
Austria-Hungary, have invented certain new
and useful Improvements in Torpedoes, (for
which I have obtained Letters Patent in
Austria-Hungary, No. 8,093 and No. 21,102,
dated June 26, 1888; in Germany, No. 49,124,
dated February 24, 1888; in France, No.
188,945, dated February 24,1888; in Belgium,
No. 81,003, dated March 12, 1888; in Italy,

_ Vol. XXT1I, No. 23,185,and Vol. XLV, No. 431,
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dated March 31, 1888; in Spain, No. 8,033,
dated June 30, 1888; in Portugal, No. 1,244,
dated May 17, 1888; in England, No. 4,297,
dated Mareh 20, 1888, and in Norway, No. 934,
dated May 28, 1888;) and I dohereby declare
the following to be a full, clear, and exact
description of the invention, such as will en-
ableothers skilled in the art.to which it apper-
tains to makKe and use the same, reference be-
ing had to the accompanying drawings, and
to letters or figures of reference marked there-
on, which form a part of this specification.
Referring to the drawings, Figure 1 isa
longitudinal axial schematic section of a tor-
pedo constructed according to my invention;
and Figs. 2 to 16 are detail views, drawn to
an enlarged scale, of which Fig. 2is a vertical
axial section of that part of the torpedo im-
mediately in rear of the charge-chamber and
in front of the reservoir for the motive fluid,

5 illustrating the devices that control the move-

" ments of the horizontal or immersing rudder
or fin through the medium of the hydrostatic
pressure of the ambient water. Tig. 2* isa
detached detail view of a portion of said

mechanism. TFig. 3 is a section on line x x
of Fig. 2, the hull or shell of the torpedo be-

‘ing broken away. Fig. 4 is a diagram of the
pendulum. and parts- connected therewith.

Fig. 5 is an axial section of that part of the

torpedo immediately in rear of the reservoir
or storage-chamber for the motive fluid,illus-
trating the main distributing-valve and a

portion of the shifting devices thereof, the
intermediate mechanism .controlled by the
hydrostatic - pressure and controlling the
horizontal or immersing rudder.
section on line x « of Fig. 5. . Figs. 7 and 9
are axial sections of the piston-cylinder and
the piston that controls the immersing-rudder;
and Figs. 8 and 10 are diagrams illustrating
the operation and effect of the piston upon
its. connections and the immersing - rudder
when said piston is in the position shown in
Figs.7and 9, respectively. Fig. 11 is anaxial
section of that part of the torpedo immedi-
ately in rear of the immersing or sinking
chamber, illustrating the connection between
the rod of the piston shown in Figs. 5,7, and
9 and the propeller-shaft; also a portion.of
the shifting mechanisni- for the distributing
andsinking valves; also the devices fortiming
the operation of -said shifting devices. Fig.
12 is a horizontal axial section of the forward
chamber, shown in Fig. 11, illustrating the
mechanism for shifting the sinking-valve and
disconnecting thevalve rods orspindles there-
from. Fig. 12*is asection on linex x of Fig.
12. Figs. 13 and 14 are axial sections of the

tail end of the torpedo, illustrating the pro-

pellers and immersing-rudder, a portion of
the vertical rudder and of the propellers be-
ing broken away in Fig. 14; and Figs.15 and
16 are sections taken on lines &2 and vy v,

respectively, of Fig. 14, the hexagonal head -

on the tubular bearing forthe propeller-shaft
.being shown in dotted lines.

The invention relates to self-propelling, of-
fensive or’fish torpedoes; and it has for. its
‘primary object to provide means for auto-
matically controlling the "depth of immer-
sion of tlre torpedo during its course through
the water.

The invention. has for its further object to
so construct the torpedo and so arrange the
propelling, immersion-regulating, valve-shift-
ing, and other mechanisms relatively to the
charge-chamber and the storage-chamber for
the motive fluid as to divide the weight of

- the operative parts in a substantially uni-

Fig. 61is a~
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form manner throughout the lelwth of the
torpedo, and to simplify or eompact said

.mechanisms as that they may be contained
-within the torpedo-shell, thereby materially

reducing the cost of- conbtruetlon and in-
creasing the efficiency of thé torpedo.
To these ends the invention consists in the

general construction of the torpedo and the.

arrangement of the operative mechanisms
w;bhm the shell thereof; in means for con-

trolling the operation of the immersing-rud-

der throuUh the medium of the hydrostatic
pressure of the ambient water; inh the combi-

“nation, with the mechanism for controlling

I5

20

the immersing-rudder,and with the dlsbrlbut-
ing and smkmg Valves, of shifting mechan-
ism controlled by the propeller, and timing
and synchronizing devices operating so that
as the distributing-valve is closed the sink-
ing-valves will move off their seats, and the
mechamsm that controls the immersing-rud-

. der thrown out of operation; in means for
. locking the immersing-rudder out of opera-

25

tion, and in combination therewith of a time-

releasing mechanism controlled by the pro-

peller, and lastly, in details of construction
and combmatlons of mechanisms and parts,

" substantially-as hereinafter fully described,
~and as specifically pointed out in the claims.

3o

The torpedoes  to which the invention re-

- lates have heretofore been driven almost-ex-

35

40

clusively by means- of compressed air util-

to say, by admitting the air to a piston cyl-

inder or cylinders and drive a- piston or pis-
tons by the expansive power of the air, the
reciprocating motion of the piston or p1stons
being converted into a rotary motion by con-

"nection of thepiston-rod to a erank-shaft, the

motion of the latter being transmitted by
suitable gearing to the propeller-shafts in
such a manner as to cause the propellers to

. revolve in reverse directions.

45

50

In order to better maintain the torpedo-in
its eourse—that is to say, in order to coun-
teract the variable action of a single screw-
propeller—two such propellers have been used
and the driving mechanism so arranged as
to revolve the propellers in reverse directions.
This mode of propulsion presents great dis-
advantages, in that considerable space is re-
quired for the accommodation of the piston-

. cylinders, the connections between their pis-

55

. 6o

65.

tonsand the driving-shafts, the governors, the
slide-valves that control the operation of the
Jpistons, and for the gearing between the driv-
ing and propeller shafts a comparatively

great amount of power being necessary to’
" overcome the inertia of these mechanisms.

There are, however, still further losses of
‘power due to various causes—as, for instance,
to frictional  resistance to the flow of the
compressed air through the line-pipes, both
when admitting the air to or exhausting it
from the piston-cylinders, thus limiting the
speed of the torpedo accordingly.

By the dpphoatlon of the principles of the _

413,113

Barker reaction-wheel to the propulsion of -

the torpedo the air-engines, their controlling-
valves and governors, the crank-shafts, the
connections. between said shafts and the
power-pistons, and the gearing between the
crank and propeller -shafts are dispensed
with, a single shaft carrying both propellers

shaft is connected dlrectly With the com-
pressed-air regervoir, which occupies nearly

“one-half the length of the shell of the tor-
The prmelple involved in the novel

pedo.
application of powershereby the mechanism
referred to can be dispensed with consists in
applying the power directly to the propel-

lers, so that the live force, instead of the

static pressure of the compressed air, is made
available and utilized, and in admitting the
compressed air in the form of jets of great
velocity and density to the points where the
power is to be applied, the air acting by
aerodynamic impact upon the blades of the
screw-propeller. It is evident that by such
an application of the motive fluid the range
of speed of the torpedo is very materially in-
creased, while the inner space of the tor-
pedo can be utilized to greater advantage, in
that all the operating mechanisms may b~z ar-
ranged or contained within the torpedo-shell,
instead of having to locate a great portion of
such mechanism-on the outside of such shell,

as has been the case heretofore. :

Imasmuch as the propeller-shaft is & non- -

rotating one, the said shaft may itself be
used as a duct for the motive fluid, as above
stated, both to the propellers as well as to
other mechanisms—as, for example, the mech-
anism or intermediate mechanism that gov-
erns or controls the depth of immersion of
the torpedo and auntomatic cut-off devices,
there being sufficient space-left for the use
of ‘a plurality of sinking or immersing valves
instead of a single one, as has been the case
heretofore, and such valves may be operated
directly instead of indirectly, thereby increas-
ing the efficiency of the mechanism employed

'for smkmw the torpedo in case it should niss

its aim, and such mechanism may be made to
operate automatically and at the proper time,
while the time required for filling theballast
or sinking chamber is 1naterially shortened.

As a means for controlling the depth of im--

mersion of the torpedo during its course
through the water, I utilize the hydrostatic
pressure of the ambient water, so that any
variation inthe depth of immersion will cause
the correspondingly - varying hydrostatic
pressure to operate the immersing rudder to
maintain the torpedo at a given depth “dur-
ing its course through the water.

In the choice of the outlines of the torpedo
it is the aim to preserve that form which pre-
sents the least resistance to motion through
the water and has the least tendency to the
formation of eddies, and at the same time to
give to the compr essed-air chamber a per-

70

-and serving at the same time as a conduit 75
- for the motive fluid being employ ed, and this
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had to Fig. 1.
form approximately that of a fish, with a.

413,113 -

fectly symmetrical form and to locate the
same as near the bow or head of the torpedo
as possible, thereby rediicing the labor and
cost of the construction of the air-chamber

- and facilitating the distribution of the weight

of the entire structure and its contalned
mechanism, so that thé persistence of the
torpedo in its course through the water,which
depends chiefly upon a perfect equalization.
or distribution of weight, is greatly increased.
" In order that the invent-ion may be better
understood, I will describe the same in detail,

referring to the accompanying drawings.

The general construction and arrangement
of the torpedo are as follows, reference being
In outline the torpedo has a

view to reduce to a minimum the resistance
to its motion through the water. -

The striking head or bow of the torpedo i is
indicated by “the letter A’; and B’.is the
chamber that coritains the exploswe charge;

C, a chamber to which theambient water has

free access, and through which it has free
circulation through the medium of ports D?,
and to an opening in the rear wall D® of
which chamber is secured the diaphragm D’,
that controls the horizontal or immersing
rudder or fin T, hereinafter called the “im-
mersing-rudder” that serves to regulate the
degree of i immersion of the torpedo.

D is the chamber or compartment that.con-

. tains the mechanism through whieh the vi-

35

brations or pulsationsof the dlaphravm D’ are

transmitted to the immersing-rudder or to in- |

" termediate devices.

40

Eindicates the reservoir ior the compressed
motive fluid, air bem preferably used as a
motive power.

F indicates the compartment or chamber
that contains the intermediate mechanism

" eontrolled by the diaphragm D’ and the trans-

45

mitting mechanism, also the distributing-
valve and its shifting mechanism; G, the bal-
last or sinking chamber or compartment; H,

the chamber or compartment that contains

the mechanism forshifting thesinking-valves;

- and I, the compartment in which is arranged

50
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the ac‘nuatmw mechanism that impels the sink-
ing and dlbtl‘lbutln“' valve shifting nech-
anisms, and outside of which are arranged
the timing-wheels for timing the operation of
the valve- Shlftln(" mechanisms and for auto-
matically 1e1edsm<r the mechanism that con-
trols the immersing-rudder,which wheels con-
stitute the only mechanism located outside of
the shell of the torpedo..

The entireshellof the torpedois constructed
of comparatively light. material—as sheet
metal—except the reser voir for the com-
pressed air, which is of course of sufficient
weight and strength to resist the necessary
pressure and to whose ends the bow and stern
portions of the torpedo are secured. This

reservoir E is of perfectly symmetrical form,

its general outline being in conformity to the
outline of the ‘torpedo, and is located as near

' be of any desired construction and arrange-
ing mechamsm ‘which F have made the sub-
ent, in rear of whioch. is located the charge-

plosive charwe The operation of the firing
mechanism, as described in said application,
is timed to the distance the torpedo is to
travel, and in order toadjust the firing mech-
anism accordingly it ‘is necessary that the

or propellers be known, to which end I pro-

propellers, as Wlll hereinafter appear.
" Inrearof the charge-chamber is the water-

D? g0 as to freely admit the ambient water

therethroungh.

Referrmo more partlcularly to Flo's 1, 2,
22, 3,-and 4 to.an opening in the front wall
Db of chamber D is secured a diaphragm D’,
constructed of sheet metal,and preferably cor-

flexibility thereof, said diaphragm being ex-
‘posed to the. hydrosbatlc pressure of the wa-

-ure of the ambient water when the torpedo is
immersed. Tothe diaphragm D’ is rigidly
secured a cylindrical guide-casing.b?, in which
is concentrically arranged a tube b, that con-
tains an adjusting-rod b4 The rod 0% has at
its outer or front end a head b that lies
| within a tubular extension of the'casing b%
extending through the diaphragm D, and
.being hermetlcally closed By a screw-cap b%,
that also serves to connect the diaphragm to
the casing b°. The rear or inner end of the
rod bt is connected with a stationary casing
b and is free to revolvein its bearingsin both
casings b" and D, and is serew—thleaded at

threaded portion working in a eorre&pond-
ingly-threaded opening formed in the rear
wall of a hollow adjusting-nut b’,that is con-
tained and free to slide in casingd. Around

b5, one end of which abu’rs against the outer
Wall of casing b7 and the othel against the
outer wall of the adjusting-nut b’ through
which wall the tube b° passes freely To the
inner end of the tube b6 within the nut b’ is
secured a cross-head 0%, and to the latter are
connected the rods b of a cross-head pivoted
to the free end of a radialarm b° mounted on
one end of a shaff 5, that has its bearings in
a tight casing b%, and carries within said cas-

to a transmitting-rod b, This rod bt is con-
tained in a tube k', whose ends are screwed
into the opposite heads e ¢® Figs. 2 and 5,

cape of air from the said reservoir a second

head b" is provided in chamber D, to which

number of revolutions of the screw propellér.

compartment’ C, that has ports or openings.

rugated to increase the superficial area and

that end which is Wlthln casing 07, its screw-

ing a second radlal arm b¥ that is connected

“the bow thereof as possible, to which bow is
attached the firing mechanism, which may

70

ment, though I prefer the construction of fir-
ject-matter of a separate application for pat- ~

chamber B, or chamber that contains the ex- #3

8o

vide a registering meehamsm operated by the. .

85

thereto, and to penmt its free cireulation -
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ter in’ chamber C—that is to say, tothe press- .
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the inner tube?® of casing 07 is coiled a spring
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of -the air-reservoir E, and to prevent all es- .
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'1s secured a sultable eouphng, to whi¢h the

_"casing b? is screwed, as shown, and through

which the rod bt passes freely. The rod i
serves to transmit the movements of the dia-
phragm D’ to the horizontal rudder through
the medium of intermediate mechanism, to be

. described hereinafter.

1o

By means of the screw-rod b, nut b/, and
spring b° the pressure exerted upon the dia-
phragm D’, and through the latter upon the
levers &° b may be counterbalanced by a

.proper adjustment of the rod, so that as long

t5

20"

as the torpedo remains at a normal depth, at
which the pressure of the water on the dia-
phragm has been counterbalanced, no dis-
placement of the diaphragm will take place.
‘When, however, the torpedo rises or sinks,
the pressure of the water in chamber D upon

the diaphragm will correspondingly decrease.

or increase and the diaphragm wiil move out-
wardly or inwardly and transmit this motion
to the rod b through the mechanism de-

 scribed. In the first case the spring b° over-

25
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comes the pressure of the water upon.the dia-
phragm, and in the second case the pressure
of the water upon the diaphragm overcomes
the tension of the spring, thus causing the
tube b° and casing b? to move -to the loft or
the right, theleby moving the levers in corre-
spondmv directions, sufﬁelent space being
left in the screw-cap 0% to permit this move--
ment, the rod b* remaining stationary. The
amphtude of the mov eménts of the rod b!! will
.depend upon the leverage exerted thereon,
or, in other words, upon the length of levers
b® b1° and must in all cases be “sufficient to
actuate the devices controlled - by said rod,
irrespective of the amphtude of the dlsplaee-
ment of the diaphragm D’ under hydrostatic
pressures, apd this. amplitude of motion of
the diaphragm, if insufficient, may be ampli-
fied through the medium of the levers b,
as will be readlly understood. The casing b
is rigidly- connected with the shellof the tor-
pedo by means of four arms b? formed there-
on or connected - therewith; and on or with"
segmental brackets b*. '

The normal position of the 1mmers1ng—rud-
der T, Figs. 13 and 14, is a horizontal one to
prevent the torpedo from traveling in a eir-
cular path and to assist in guiding it in a
straight course, from which p031t10n the rud-
der is displaced by the variations in the hy-

"drostatic pressure upon the diaphragm to

55
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- of the horizontal rudder.

assume a more or less inclined position in one
or the other direction, according to the direc-
tion of motion of the dlaphravm, and to pre-
vent the torpedo: from deviating from its
‘course the rudder must be brought back to
its normal position whenever displaced. The
mechanism . for attaining this consists of a
pendulum ¢/, having its p1vot at ¢, Fig. 2, and
carrying the wewht ¢?, Figs. 2 and 3 whmh
pendulum swings in the anvle of inclination
the torpedo assumes under the displacement
The pendulum is

~slotted and has connected thereto a rod that

conunects. sald pendulum w1th a two-armed
lever ¢%, fulerumed at ¢* to a bracket-arm c*,
secured to the casing 6. The arm ¢®of lever
c®lies between the ends of two screws 0% and
b3, serewed into lugs or ears f01 med on the
dmphra,wm casing. BT

- Itisobv lousthat when the pendulum swing

70

from left to right, as shown in Fig. 4, it w11,L 78

move the casing b7, and through the latter the
diaphragm D’ in a.reverse un ection, or from

right to left, and consequently also the rod b,

‘rhroucrh the intermediate mechanism b 6% b5
b8 59 B0 described, the reverse being the case
when the pendulum swings from right. to left.

In the use of the mechanism desecribed for
returning the diaphragm D’ into the position
from which it is moved by a variation-in the
hydrostatic pressure, to which the diaphragm
and the wmechanism controlled thereby has
been adjusted, it is necessary to provide
means for adgustmw or regulating the effect
of the pendulum-weight ¢ a eomponent of
which acts upon the diaphragm through the
mechanism described, according to the re-
sistance opposed to the action of said weight,
in order to prevent detrimental action nupon
the diaphragm. This I effect by -adjusting
the leverage exerted by the pendulum, and
to this end “the connecting-rod C’ is made ad-
justable vertically on the pendulum- ¢/, and
the actuating-lever ¢® and said rod C’ is ad-
justable as to length to permit of the adjust-
ment of the reldtlve vertical position of the
lever and peudulum To these ends the con-
necting-rod C’ is made in two sections ¢’ and c®
serew od into asleevec®. The sleeve is loosely
held in a ring ¢, in which works a screw-rod
&, (see detail view in Fig. 2%,) said screw-rod
belno revoluble in fixed beamnos By revolv-
ing the screw-rod in one or the other direc-
tion the pivot-pins of the rod (’, which lie in
a slot formed in the pendulum-arm and the
lever ¢, respectively, may be elevated or low-

-ered to vary the leverage accordingly, and by

screwing the sections & and c® of the rod C’
into or out of the sleeve ¢® the relative veltl-
cal position of the lever ¢’ and pendulum ¢

can be adjusted, the vibrations of. the-pendu-
lum being limited by screws ¢*,one of which
is shown in Fig. 2.

As'the feeble impulses imparted to the dia-
phragm D’ by the variations in the hydro-
static pressurein chamber C cannot be.conven-
iently amphﬁed to such an extent as to oper-
ate the immersing-rudder directly, I employ
intérmediate mechamsm as hereinbefore in-
dicated, which I will now describe, and which
is contained in the chambers ¥, G, H, and I,
astern of theair-chamber E. »

It has hereinabove been stated that’with a
view to simplify the construction of the oper-

ating mechanisms and increase the efficieney

of the torpedo, and with a view to economize
space and admit of the more uniform distri-
bution of the weight, I have as a means of
propulsion applied  the principles of the reac-
tion-wheel.

85
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- Inasmuch as the propelling mechanism will
form the subject-matter of a separate appli-

--cation for patent, it will not be necessary to

.
10

describe such mechanism in its full details.
I will therefore confine the description to
those parts which are related to or directly
connected with the operation of the immers-
ing-rudder. '

. -Referring now to Figs. 5 to 14, 2, Fig. 5, is
the distributing-main, in which ‘is arranged

- the distributing-valve, or, preferably, a stop-

15

cock 1./,

To the main z is connected a pipe
% by means of a suitable coupling, and in
such manner as to admit of the rotation of
said pipe, and to the pipe p®is rigidly con-
nected the distributing-pipe p, said pipe hav-

.| ing a squared coupling-head p?, Figs. 11 and

-12, so that by the application of a key or

. wrench introduced through the aperture p°

20,

35
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Fig. 12, the said pipe p, with pipe p?, may be

rotated to adjust the area of the delivery- |

ports, through which the compressed air is

delivered to the reaction -screw-propellers A

and B, Figs. 13 and 14. The pipe p serves

" as a bearing for the tubular propeller-shaft

q, on which are loosely mounted the pro-
pellers A and B, said shaft being provided
with delivery-ports, the position of pipe p
within shaft ¢ determining the port area of
said shaft, as indicated in Figs. 15 and 16.
The shaft ¢ has an endwise or longitudinal

motion on its tubular bearing p, and it is

closed at its rear end by a screw-plug Q, that
is connected by a link k®with the immersing-
rudder T, arranged-in the immersion-tube T*
The link %® is a compound link, or composed
of two sections united by a coupling-sleeve

- %%, into which the link-sections are screwed,

50 as to provide for an adjustable connection

.betwéen the immersion-rudder and the pro-

peller:shaft ¢, which here performs the func-
tion of tiller, the link being connected to a

-radial arm k% on the immersing-rudder shaft

T’. Tthasbeen stated that the propeller-shaft

q, that operates the-immersing-rudder T, is |

movable lengthwise on its tubular bearing,
(the pipe p.) * This movement is imparted to
the shaft by the diaphragm D’, through in-
termediate mechanism, the forward end of
shaft ¢ being provided with trunnions %7, to
which are connected radial arms k5 keyed fo

or formed on a shaft %%, that has its bearings in

bracket-arms k', secured to the rear wall of
the sinking-chamber G, Figs. 11 and 12, said
trunnions projecting throughslotsformed in a
sleeve k%, secured to the rear wall of chamber
or compartment H, to the outer end of which
sleeve is screwed thé head p? of -the bearing
or pipe p by means of  endless male and fe-
male screw-threads formed in and on the
sleeve-bearing and pipe-head, réspectively,
as shown in Fig. 12. The shaft k* has a third

‘radial arm %% to which is connected a piston-

rod k. - - o

Referring now more particularly to Figs. 5
to 10; inclusive, the rear end of the transmit-
ting-rod b', whose forward end is adjustably

i

secured. by means of an interiorly-screw-

threaded coupling-link b* to the radial arm
b1 on shaft &8 of the mechanism actuated by
the diaphragm D/, Fig. 2,islikewise connected
with a valve stem orspindle f by means of an

/interiorly- threaded -coupling -sleeve d, said

valve-spindle formingsubstantially a continu-

“ation of the transmitting-rod b'. ~

I have hereinbefore ‘deseribed the means
foradjusting the diaphragm to a given hydro-
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static pressure, and in order that the valve-.-

rod and the immersing-rudder connections
may be adjusted accordingly to properly po-
sition the valves and rudder the connections
between said rudder and the propeller-shaft
and between the transmitting-rod bt and the.
‘valve-spindle f must also be made adjustable,
and these adjustments may be readily made
through the means above stated. The spin-
dle f carries two cylindrical or disk valves f’
2 that perform the function of slide-valves
and slide in the axial bore of a piston H’, con-
tained in a piston-cylinder H% To prevent
éscape of air'from the piston-cylinder, and at
the same time guide the valve-rod and allow
it to slide freely within the piston, the latter
is provided at.both ends with a tubular ex-
tension that extends through a stuffing-box
in the eylinder-heads; and to. the left exten-
sion is snrewed the rod %, that imparts longi--
tudinal motion to the propeller-shaft g, said

‘rod being partially hollow and provided with

an exhaust port or ports m®. The piston isa
solid eylinder,-in which are formed the axial
cylindrical passage for the valves and their
spindle, the distributing-passages h* /,lead-
ing from the axial bore or passage to opposite
enids of the eylinder, the diametral admis-
sion-passage h, and a port and passage H
leading to an-auxiliary cylinder M, the ad-

8o~
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mission -passage being connected with the
compressed-air-pipe section z, preferably by -

means of a coiled pipe 7% connected with the
diametral passage through the screw-cap h'
It will be seen that the movements of therod
p! in either direction are transmitted to the

.valve-rod f, and the said rod will move either

from right to left or from left to right, ac-
cording to the movements of rod b** under the
influence of the diaphragm D’,the initial po-
sition of the valves being shown in Fig. 5, the
valves closing both ports of the distributing-
passages h* h’. It will be seen that when the
valves are-in their initial positions, as de-
scribed, the compressed air from the distrib--
uting-pipe z has free access to the space be-

‘tween said valves in {he axial bore of the eyl-

inder, but not to the ends thereof until the
valve-rod is moved by the diaphragm and,in-
termediate mechanism to uncover said ports;,
and as the air exerts its pressure upon the
valves equally in opposite directions said
valves are equilibrated, so that they will move
under the slightest vibrations or pulsations
of the diaphragm. In'this position of the.
valves the compressed air has also free access

TII0
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to the cylinder M. Now, if the valve-rodis ~




0

15

20

35

30

35

40,

moved from left to right, Fig. 7, the port or
passage h’is uncovered. The air coming
through % passes through %’ to the right.end
of the piston-cylinder, driving the piston H’
and piston-rod % from right toleft, and there-
by imparting to the propeller-shaft ¢ a move-
ment in a reverse direction,.or from left to
right—that is to say, the. translation. of mo-
tion of the connecting-rod b" issuch that the
shaft ¢ will move in the same dire¢tion as
said connecting-rod. This movement of the
shaft ¢ will tilt the immersing-rudder T so
as to incline upwardly, (see Fig. 8,) the tor-
pedo at once taking a downward course; but
as soon as the torpedo.assumes a position in
a plane at an angle to the horizontal the
pendulum will swing in that angle and return
thediaphragm into its normal position, there-

"by returning the spindle to its normal posi-

tion. The air will be exhausted from the
right-hand end of the cylinder H’ through
connecting-rod % and port m®, and as the im-
mersing-rudder will agdin be free to assume
its mormal position it will carry with it the
piston II’, or move it from left to right, the
parts returning to their initial or normal
positions. A reverse movement of rod b", or
in a direction from right to left, will result in
a reversal of the movements above described,
and shown in Figs. 9 and 10.

Tt is of importance that the immersing- |

rudder T should be inclined at a certain an-
gle to the horizontal during the first portion
of the course of the torpedo in order that it
may descend into the water; and to this end
it is necessary that the immersion-regulating
mechanism should be held against operation
until the torpedo has reached a given depth.

To this end the coupling-sleeve d, Fig. 5, that:

connects the transmission-rod b with the
valve-rod f, carries a nut d’ screwed thereto,

- said nut having a peripheral groove in which
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lies the lower end of a locking-ring d?, which
is preferably of oval or elliptical form, said
ring being formed on a vertical rod df, whose
vertical movements are guided by brackets
d%,screwed into the head of the air-reservoir,
said ring locking the valve-rod, and conse-
quently all the mechanism eontrolling the
same, as well as the mechanism controlled
thereby, into their normal position, to which
they were adjusted before launching. When
the ring is moved downward out of engage-

ment with the nut d’, the parts referred to

-are free 1o be controlled by the diaphragm D’.
This downward movement of thelocking-ring
is effected automatically through the follow-

-ing instrumentalities: The rod d° is pivoted

to a bell-crank lever d?, to which is also piv-
oted a rod d4, that passes through a tube I%,
extending through the ballast or immersing
chamber G, and thence through chambers H

“and I to the tail or stern of the torpedo, where

65

it terminates in a hook d’, that lies.in the

path of a pin d° projecting from the side of.

the registering worm-wheel A* of serew-pro-

418,118

peller A, as showyn in Fig: 11. " As the prb-_
peller A revolves, the worm-wheel A* also re-

volves, said wheel meshing with-a worm-

thread on the propellershub A% and when the
pin d® engages the hook d’ of rod df said rod
is drawn backward, thereby moving the rod
d® downward. . '

At launching exercises, in order to impart

-t0 the rudder T the required upward inclina-
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tion to caunse the torpedo to rise or jump up _

as ‘soon ag the admission of airis automati-

cally cut off, as hereinafter explained, I em- -

ploy the following devices: As above stated,
during the period of the admission of air to
the -piston-cylinder said air is free to flow
through the port-and passage H*of piston H’,
Fig. 5, thence through pipe mfto the right
end of a cylinder M, in which is-a spring-
actuated piston m,the spring m? being coiled

on the piston-rod at the left of the piston and-

antagonizes the air-pressure in space M’ of

cylinder M. The piston-rod is connected toa

8o
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lever m?, whose hook-arm m* engages a pin

projecting from the transmitting-rod T. So
long as the air is not cut off from the space
between the valves f’ f? the pressure exerted

upon the piston will hold the lever in the po-

sition shown in Fig. 5; but as soon as theair
is. cut off the piston is thrown from left to

right by the spring m? and consequently the

piston-rod k& and piston H are moved from right
to left, thereby imparting to the rudder the

.position shown in diagram Fig.10. Of course
-in practical or effective use this mechanism

is thrown out of operation by disengaging the
lever from the pin mt
shown that in launching exercises, in order to

‘bring the torpedo to the surface, it is neces-
sary that means should be provided to auto-

matically eut off the communication between
the compressed-air reservoir and the supply-

It has, however,been
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pipes for the operating mechanisms. ~ In serv-

ice or practical use of the torpedo it also be-

comes necessary that this communication

should be cut off after.the torpedo has com-
pleted its course, and that the sinking-valves

I10

be simultaneously shifted off their seats, as -

and for the purposes fully described in a sep-

_arate application.for patent, and I do notde-

I15-

sire herein to claim said mechahisms, except .

in so far as they co-operate with those mech-
anisms that form ‘the subject-matter of this
application. - . o » '

As hereinbefore stated, the means for ad-
mitting the compressed. -air to and cutting it
off from the supply-pipes consist of a stop-

120

cock L/, interposed in thesupply-main z. To -

the plug B of the stop-cock is-secured a radial
arm U, that: is connected by a link I to the
arm I? of a three-armed lever L, whose arm
I7is bent at right angles and terminates in a
turned-up lip’. When the distributing-cock
is closed, thelever L lies in the position shown
in dotted lines in Fig. 5, and when said stop-
cock is open it lies in the position shown in
fulllines in said figure. The stop-cock is au-

I
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tomatically shifted from the position shown in
dotted lines to that shown in full lines inFig. 5
during the act of launching, and it is shifted
from the position shown in full lines to that

shown in dotted lines by means of the fol-

lowing instrumentalities: To the third arm

- Lt of lever L is connected a chain or a slotted

I0

link /%, and to said chain or link is connected

a rod- L3 that extends through the same tube.

1?5 that contains the rod AN that serves to Te-
lease«the valve-rod f, her elnabove described.

_The rod L3 is connected with a sleeve or cyl-
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inder 7, loosely mounted on the boss K2 on
the front wall of the chamber I, to which the
sleeve k¥ is secured, that serves as a bearing
for the propeller—shaft g, and on a ¢y lmder
K* secured to said boss and to the rear wall
of chamber I. In the spacebetween the cyl-
inder K* and the sleeve or cylinder n is ar-

ranged a coiled spring =S, the tendency of
Which is t¢ throw the sleeve n backward,
and as the rod 12 is connected with said
sleeve and with the lever L of the stop-cock

said lever is shifted .from its position shown
in full lines to that shown in dotted. linesin
Fig. 5, thereby cutting off the communication
between the reservoir E and the supply-
pipes.

The operation of the sleeve is timed to the
distance the torpedo is to travel as follows:
The hub A3 of the propeller A has a worm-
thread formed thereon, with which meshes a

* worm-wheel A% whose arbor carries a.pinion
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- and the supply-pipes.
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~ the supply-pipes the sinking-valves are also
moved off their seats, so that in case the tor-
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% that meshes with the timing and register-

ing wheel ¢/, from the face of Whlch projects.

4 pin & * The sleeve n is held against the

stress of its spring n® by a detent n', whose,

outer arm projects through the torpedo-Qhell

‘into the path of the pin #, which latter, when
-it comes in contact with the detent-arm, tilts
the same and releases ‘the sleeve n. The |

sleeve n and rod I3 -are thrown backward

'by the spring 7, thereby shifting: the lever

from its position shown in full lines back into
the position shownin dotted lines, and through
the deseribed connections rotating the plug
8 of the stop-cock ninety degrees, to cut off
the communication between the reservoir E
Slmultaneously with
the shifting of the stop- -cock L’ to cut off the
eommumca.tlon between the reservoir E and

pedo should miss its mark it may at once be
sunk. This is effected as follows, said mech-
anism being actuated by the cylinder # and
timed by the timing and registering wheel ¢’
above described:

Y V .are the s1nk1n0‘-valves, hawnv their

‘seats formed in the partition or rear. head

of thesinking or Ballast chamber G. astern of
the chamber containing. the mechanism for

operating the admission-valve, and part of -
which chamber G is shown in Figs.5, 11, and

12.  The valves V V are held to their Sseats by

“means of a spring v, and are connected with.

the spring-actuated sleevé n by means of tu-
bular rods ¥’ and rods v, which latter have a
slight independent motion within thetubular
rods v’, so that during the first portion of the
rearward movement of the sleeve 2 the rods
v’ will move independently of the rods v,and
then with said rods to fully move the valves

70

V off their seats, which latter corresponds to

the closure of the cut-off valves,so that both

75

the cut-off valve and the sxnkmv—va.lves wﬂl@'

operate s1multaneously " This is S desir able,in

- fact, necessary, in order thatthe course of the

torpedo may be arrested and thé torpedo si-
multaneously sunk, for if the sinking-valves
were to operate after the cut-off valve the
torpedo would necessarily travel a distance

- corresponding with the interval between the

operation of said valves, while if the cut-off
valve were to operate sooner than thesinking-
valves the torpedo would be 11able to drift or
rise to the surface.

8'0.
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Inasmuch as it is not desued to sink the -
torpedo, except when actually used for offen- -

sive purposes, it is necessary for torpedo prac-
tice to provide means for maintaining the
valves on their seats, and this is effeeted by

go

disconnecting the valve-operating rodsvfrom ..

the dctuatmmtube n in the followmw man-
ner: The connec‘mnmlods v v are 0"111(16(1 in
rings n? formed at the end of arms of ash1ft-
in rr-fmk n', pivotally connected with ascrew

95

n’, that works in a boss n%,secured to the 1301'— .

.pedo shell, said screw bemtr provided with a

squared head projecting into the enlar ged
bore of the boss,and so as to be. aecesable
from the outside.
the proper direction the rods v v’ are lifted,
being hooked to the valve-heads, their hooked
ends n3 being thus lifted -out of the eyes nf

100

By rotating the gerew, in

10§

secured ‘to sald heads, thereby dlsconnectmd

the valves from their operating-rods.
Jnasmuch as.the distributing and sinking

valves are operated sunultaneously and ’clmed

to the distance to be traveled by the torpedo,

| and inasmuch as the  firing mechanism, as-

hereinabove referred to, is preferably t1med

II1IO

likewise, it is necessary to ascertain thenum- .

ber of revolutions of the propellérs under a
given.pressure of air and within a given time
or for a given distance traveled by the tor-
pedo. To this end the hubs A® of the pro-
pellers A B are provided with a worm-thread

with which gears a registering-wheel A%, Figs.

11, 13, and 14 or,if des1red the tlmmrr-wheel
t, Fw 11, thdl’; is driven from the plopeller
A may be used as a registering-wheel to in-
dlcate the revolutions of the smd propeller

As hereinbefore described, the jmmersing-
125

rudder is operated by the propeller-shaft
which latter is controlled by the hydrostatic
pressure of the ambient water, and the rea-
sons for this pecuhal arrangement have been
fully set forth. It will be,however, understood
that in torpedoes of usual comtruc’uon other
means may be provided for connecting the
piston-rod with the rudder.
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Having described- my invention, what I
claim is— '
1. In a torpedo, the combination, with an

immersing-rudder and a diaphragm exposed

to the hydrostatic' pressure of the ambient
water,of a power-operated piston between said
rudder and diaphragm, transmitting devices
between the diaphragm and piston and con-
trolling the power for said piston, and operat-
ing devices between the piston and the im-
mersing-rudder, substantially as described.
2. In a torpédo, the combination, with an
immersing-rudder and a diaphragm exposed

to the hydrostatic pressure of the ambient

water, of a ¢ylinder connected to the supply
of motive fluid, a valve for said eylinder con-
trolling the admission and exhaust. of said
motive fluid and connected to be operated by
the motion of said diaphragm, and a piston
in said cylinderand connected to operate said
rudder, substantially as described.

3. In a torpedo, the combination, with an

‘immersing-rudder and a dianhragm exposed

to the hydrostatic pressure of the ambient
water, of a pneumatic cylinder; a compressed-
air supply connected to said cylinder, a con-
trolling-valve for the same having itsrod con-
nected to be actuated bysaid diaphragm, and

a piston within said cylinder and having its.

rod connected to operate said rudder, sub-
stantially as described. '
4. In a torpedo, the combination, with an

immersing-rudder, a diaphragm exposed to _

the hydrostatic pressure of the ambient water,
and a propeller, of an intermediate transmit-
ting device having a power-supply, meaas
connected to said diaphragm for controlling

said power-supply, a locking device engaging

said controlling means, a trip.mechanism for
said locking device and having its gearing
engaged with and operated bysaid propeller,

and operating means connectéed to said trans--

mitting device and ‘to ‘said rudder, substan-

- tially as described. -
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5. In a torpedo, the combination, with an
immersing-rudder, a diaphragm exposed to
the hydrostatic pressure of the ambient water,
and a propeller, of a eylinder connected with
the supply of motive fluid, a valve for said
eylinder controlling: the admission and  ex-
haust of said motive fluid- and connected to
be operated by the motion of said diaphragm,
a locking device engaging the rod of said
valve, a trip mechanigm for said locking de-
vice and having its gearing engaged with
and operated by said propeller, and a piston
in said ecylinder connected to operate said
rudder, substantially as described. S

6. In a torpedo, the combination, with an .

immersing-rudder, a diaphragm exposed to
the hydrostatic pressure of the ambient wa-

ter, and a propeller, of a pneumatic cylinder, -

: a compressed-air supply for said cylinder, a

65

controlling-valve for the same, having itsrod
connected to be actuated by said diaphragm,
a locking device engaging the rod of said

413,113

valve, a trip mechanism for said locking de-
vice and having its gearing engaged with and
operated by said propeller, and a piston within
.said eylinder and having .its rod connected

70

to operate said rudder, substantially as de-

scribed. -

7. In a torpedo, the combination, with an’

immersing-rudder and automatic operating
mechanism for the same, of a locking device
which engages said operating mechanism, and

a tripping mechanism for said locking device’

75

and operated and controlled by the propel-

ling mechanism of the torpedo, substantially
as described. :

8..In a torpedo, the combination, with an
‘immersing-rudder and an automatic operating
mechanism for the same, which consists of a
diaphragm exposed to the hydrostatic press-
ure of the ambient water, and devices for

communicating the movement of said dia-

phragm to said rudder, of a locking deviee
which engages said devices, and a trip mech-
anism for said locking device and operated
from a time mechanism, substantially as de-
seribed. ' .

9. In ‘a torpedo, the combination, with an

immersing-rudder, a diaphragm exposed-to

‘the hydrostatic. pressure of the ambient wa-
ter, and a pneumatic transmitting device
having its piston-rod connected to operate
said rudder and having its valve-rod con-
nected to said diaphragm and formed with'a
groove or recess, of a rod sliding in suitable

- guides and -formed with a ring which engages

said groove or recess from below, a bell-crank
having one arm pivoted to said rod, a rod piv-
oted to the other arm of said bell-crank, and

8o
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.a disk connected to be revolved by the pro-

pelling mechanism of the torpedo and hav-
ing ‘a pin upon its face which engages the
hooked end of said rod, substantially as de-
seribed. - ' o ~

10. In a torpedo, the combination, with an

immersing-rudder, a diaphragm exposed to

10§
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the hydrostatic’ pressure of the ambient wa- .

"ter, a pneumatic transmitting device having

its piston-rod connected to operate said rud-
der and having its valve-rod connected to
said diaphragm and formed with a groove or

recess, and a'screw-propeller formed with a

worm upon its hub,of a rod sliding in guides
and formed. with<a ring which engages said

groove or recess with its lower end, a bell-.

crank having one arm pivoted to said rod, a
connecting-rod having one end pivoted o the
-other arm of said.bell-crank and formed with a
hook at its other end, and a cogged disk en-
gaging the worm upon the propeller and pro-

11§

vided with a pin upon its face for engaging .

said hook, substantially as described. .
11. In a torpedo, the combination, with an

immersing-rudder and a diaphragm exposed

to the pressure of the ambient water, of a pneu-

matie eylinder having an inlet-pipe and a cen-

tral annular port, a piston in said cylinder
having an axial bore, and channels extending
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from the middle of said bore to the end of the

piston, a valve connected to said diaphragn

and reciprocating within the central bore of
said piston, and a rod secured to said piston
and connected to said rudder, substantially

_as described.

12. In a torpedo, the combination, with an
immersing-rudder and a diaphragm exposed
tothe pressure of theambient water, of a pneu-

maticcylinder having an inlet pipe at its mid--

dle and an annular port connected with said
pipe, a piston having tubular extensions slid-
ing through the head of said cylinder and
formed with an axial bore and with channels
opening at the middle of said bore and at the
ends of the piston, a valve within said bore

“and connected to be operated by said dia-

- phragm, and a.rod secured to one of the ex-
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tensions of said piston and connected to op-
erate said rudder, substantially as described.
13. In a torpedo, the combination, with an
immersing-rudder, 4 diaphragm exposed to
the hydrostatic pressure of the ambient wa-
ter, and a pneumatic transmitting apparatus
for operating said rudder, of a casing secured
to the middle of said diaphragm, a lever hav-
ing one arm pivoted to said casing, and a
valve-rod for said transmitting apparatus
having its end pivoted to the other arm of
said lever, substantially as described. '
14. In a torpedo, the combination, with an
immersing -rudder, a diaphragm exposed to
the hydrostatic pressure of the ambient wa-

“ter, and a puneumatic transmitting apparatus

for operating said rudder, of a casing secured
to the middle of said diaphragm,a pendulum
connected to said casing, a lever having one
arm pivotally connected to the end of said
casing, and a valve-rod for said transmitting
apparatus having its end pivoted to the other

. arm of said lever, substantially as deseribed.

15. In a torpedo, the combination, with an
immersing-rudder, a diaphragm exposed to

. the hydrostatic pressure of the ambient wa-
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ter, and a pneumatic transmitting apparatus
for operating said rudder, of a casing secured
to the middle of said diaphragm and formed

with a tube through its axis, a hollow nut slid--

ing in guides and having said tube projecting
into it, guides for said nut,a spring coiled
around said tube and bearing against said

nut and the outer closed end of said casing,

a rod secured to said closed end of the cas-
ing and passed through said nut and adjust-
ably secured to the guides for the same, rods
secured to the end of said axial tube, a lever
having one arm pivoted to the united ends of

said rod, and a valve-rod for said transmit-.

ting apparatus and pivoted to the other arm
of said lever, substantially as described.

16. In a torpedo, the combination, with an
immersing-rudder, a diaphragm exposed tothe
hydrostatic pressure of the ambient water, a
pneumatic transmitting apparatus for operat-
ing said rudder, and a valve-rod connected to
control the operation of said apparatus, of a

_tially as described.
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casing seeured to thecenter of said diaphragm

and provided with-lugs upon its upper side, a’

lever having one arm adjustably connected to-
said casing and the other arm adjustably con-
nected to said valve-rod,a lever having aslot-
ted upper arm and having its lowershort arm
projecting between the lugs of said casing, a
pendulum having a longitudinal slot, and a
rod having its ends'adjustably secured in the
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slots of said lever and pendulum, substan-

17. In a torpedo, the combination, with an
immersing-rudder, a diaphragm exposed to the
hydrostatic pressure of the ambient water, a

pneumatic transmitting apparatus for operat-

ing said rudder,and a valve-rod connected to
control the operation of said apparatus, of a

8o

casingsecured to the center of said diaphragm -

and.provided with lugs upon its upper side, a
lever having one arm adjustably connected to

nected to said valve-rod,two set-screwsin the
Tugs of said casing, a lever having a long slot-
ted upper arm and a short lower arm project-
ing between the ends of sald set-screws, a
pendulum having a longitudinal slot, a set-
screw projecting toward said pendulum to

83

"said casing and the other arm adjustably con- -

90

limit its play, screw - threaded rods having .

their ends sliding in the. slots of said lever
and pendulum, a secrew-threaded sleeve con-
necting said rods,arevoluble screw,and anut
upon said screw and formed with a ring fit-
ting around said sleeve, substantially as de-

‘scribed.

18. In a torpedo, the eombination, with a
screw-propeller and the immersing-rudder; of
endwise-movable propeller-shaft connected
with and controlling the operation of the rud-
der by such movement; §ubs’cantially as de-
seribed. . _ . .

19. In a torpedo, the combination, with are-
action serew - propeller and the immersing-
rudder, of a tubular endwise-movable pré-
peller-shaft connected with and controlling
the operation of the rudder by its longitudi-
nal movement, substantially as described.

20. Ina torpedo, the combination, with are-
action screw - propeller and the immersing-
rudder, of a pipeforsupplying compressed air
to the propeller and a tubular propeller-shaft
mounted and movable endwise on said pipe,
said shaft being connected with and control-
ling the operation of the rudder by its longi-
tudinal movement, substantially as deseribed.

21. In atorpedo, the combination, with a re-
action serew-propeller,the immersing-rudder,
a diaphragm exposed to the hydrostatic press-
ure of the ambient water, and a pipe for sup-
plying compressed air to the propeller, of a
tubular propeller-shaft mounted and movable
endwise on said pipe, a connection between the
shaftand rudder,and transmitting mechanism
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connecting the diaphragm with the propeller- .

shaft, substantially as and for the purposes
specified. -
22, The combination, with the diaphragm

130
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D’, of the compressed-air main, the cut-off
valve connected to and operated by said dia-
phragm, the piston - ¢ylinder II% conmected
with said main, the piston H’, having annu-
lar passage H* and the piston-rod %, provided
with a radial pinm?, of the piston-cylinder M,
a pipe connecting one end of said cylinder
with the cylinder H® and the piston-passage
H*, the spring-actuated piston m, and lever

m?, connected with said piston m and engag- 10
ing the pin m* on piston-rod %, substantially
as$ and for the purposes specified.
Intestimony whereof Iaffix mysignaturein -
presence of two witnesses. -
ADOLF GRAF VON BUGONACCORSI DI PISTOJA.
Witnesses: '
EDMUND JUSSEN,
OTTO SCHIFFER.



