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Parent OFFICE-.

ADOLF GRAI‘ VON BUOVACCORSI DI PISTOJA, OF VIENNA AUSTRIA
HUNGARY

o S _AUTO;MOBILE TORPED'O.I

SPECIFICATION farmmg part 0f Letters Patent No. 413,585, dated October 22, 1889,

& hcatwn filed November 15, 1888 Serial No. 290,966, (Mo model.) Patented in Garma,ny February 24; 1888, No, 49,125; in
| I’rance Yebruary 24, 1888, No, 188,945; in Belgmm March 12, 1888, No. 81,003; in EngIa,nd Ma,rch 20, 1888, No. 4 297,
in Ttaly March 31, 1888, XXII, 23, 135 XLV,431;in Portuga,l Mayl‘?, 1888, Nu 1, 244 in Norway May 28 1888, No, 934,

1n Austrm-

-unga;ry June 26, 1888, NU 3, 093 and No. 21 102; and in Spain June 30, 1888, No 3,035,

7’0 a,ZZ whom it may cotvcern: '
Be it known that I, ADOLF GRAF voN Buo-

NACCORSIDI PIS’I‘QJA asubjectof the Emperor

of Austria-Hungary, residing at Vienna, in

the Province of Lower Austria, in the. Kmpire
of Austria-Hungary, have invented certain

" new and useful Improvements in . Self-Pro-

10

pelling Torpedoes, (for whichIhave obtained
Letters. Patent in Austria-Hungary, No. 3,093

and No. 21,102, dated June 26, 1888; in: (wer—
many, No. 4:9 1 5, dated February 24 1888; in |
France, No. 188 9—15 dated February 24: 1888

in Belﬂ'mm, No 81,003, dated March 12 1888
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in Ifaly, Vol. XXII No 23,185, and Vol. XLV
No. 431, dated March 31, 1888; in - Spaln, No.
8,035, dated June 30, 1888 in Portugal, No.
1, 244 dated May 1’7 1888 in England, No.

4297 dated March 20 1888 in . Norway, No. |
| of parts, substantially as hereinatter fully

934 dated May 28, 1388 3) and I do hereby de-

_clare the followmﬂ' to be a full, clear, and ex-

act description of the mventmn such as will

enable others skilled in the alt to which it

appertains to make and use the same, refer-
ence being had to the accompanying drawings,
and to letters or ficures of reference marked

thereon, whmh form a pmt ol this SPeelﬁ-_

cation.
Referring to the dr awmfrs, qure 1is a lon-
ﬂ*1t11dmd1 VGI‘th.:Ll sectional and more or less

'schema,tlc view of a torpedo, showing its gen-
Fig. 21s

eral construction and arrangement.
a longitudinal axial section of the chambers

in rearof the ballastorsinking chamber, jllus-
trating the connection between the tubular

beamnﬂ' for the propeller-shaft and the dis-

tﬂbutlnmplpe, as well as some of the mech-

anism for imparting a longitudinal motion to

said propeller-shaft on its tubular ‘bearing. |

Ifigs. 3 and 3*arelongitudinal axial sections of
the rear end of the 101 pedo, illustrating the

propellers and the arrangement of air- deliver y

ports, also showing the connection between

‘the propellelﬂshaft and the horizontal or im-
- mersing rudder or fin, a portion of the ver-
ticalr udderand ] propeliers being broken away-
- in Fig. 3%
of the chambel unmedlately in rear. of the

Fig. 4 1s a;homzonml axial section

—

connections between the tubular bearing for
the propeller - shaft and the air-main, and
showing, also,a portion of themechanism for
imparting lonﬂltudmcbl motion to the pro-
peller—shaft and Fig. 5 shows sections onlines

x x and y y, Fig. 3*, the hexagonal head of: .
55

the tubular bearmw for the propellernshaft
being shown in dotted lines.

The invention relates to selfﬂpmpellmo* of- _

fensive torpedoes of that class known as “fish

torpedoes,” and hasfor its primary objectthe

application, as a propelling medium, of the
principles involved in the Barker reaction-
wheel.

“To.these ends the 1nV6111}1011 consists in the

means for propelling the torpedo .and in cer-

tain details of constructionand combinations

descrihed, and set forth in the claims.

| ballast or sinking chamber, illustrating the -

5o

6o

The torpedoes to which the invention I'e.- |

1ates have heretofore been driven almost ex-
' clusively by means of compressed air utilized

in the same manhner as steam is—that is to
say, by admitting the air to a piston cylinder

or cylmders to dlwe a plston or pistons by -

the expansive power of the air, the reciprocat-
ing motion of the piston or p1stons being con-

verted into a rotary motion by connectlon of
“the piston-rod to a crank-shaft, the motion of

75

the latter being transmitted by suitable gear-

ing to the prope]lel-shafts in such manner as

to cause the propellers to revolve in reverse;

directions.

ernors, the slide-valves that control the oper-

“ations of the pistons, and for the gearing be-

tween the driving and propeller shafts, a com-
paratively great amount of power being nec-
essary to overcome the inertia of these mech-
anisms. There are, however,

still further

30

Thismode of propulsion presents:
great disadvantages, in that. considerable:
‘space is required for the accommodation of:
the piston-cylinders, the connections between.
their pistons and the driving-shafts, the gov-.

Q0

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

By the application of the principles of the

Barkerreaction-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 and
serving at the same time as a conduit for the
motive fluid being employed, and this shaft
is connected direetly with the compressed-air

reservolr, which occupies nearly one-half the .

length. of the shell of the torpedo.

‘I'he principle involved in the novel appli-
cation of power, whereby the mechanism re-
ferred to can be dispensed with, consists in
applying the power directly to the propellers,
so that the live force, instead of the static
pressure of the compressed air, is made avail-
able and utilized, and in admitting the com-
pressed air in the form of jets of great veloc-
1ty and density to the points where the power
18 to be applied, the air acting by aerodynamic
impact upon the blades of the serew-pro-
peller. It is evident that by such an appli-
cation of the motive fluid the range of speed
of the torpedo is very materially increased,
while the inner space of the torpedo can be
utilized to greater advantage, in that all the
operating mechanisms may be arranged or
contained within the torpedo-shell, instead of
having to locatea great portion of such mech-

anism on the ountside of such shell, as has
"been the case heretofore.

Inasmuch as the propeller-shaft is a 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 mech-

45

anisms—as, for example, the mechanism or
intermediate mechanism that governsor con-
trols the depth of immmersion of the torpedo
and automatic 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

suchvalves may beoperated directlyinstead of

indirectly, thereby increasing the efficiency of
the mechanism employed for sinking the tor-

- pedo in case it should miss its aim, and such

55
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mechanism may be made to operate auto-

matically and at the proper time, while the

time required for filling the ballast or sink-
ing chamber is materially shortened.

As a means for controlling the depth of
immersion 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 ecorrespondingly - varying hydrostatic
pressure to operate the immersing-rudder to
maintain the torpedo at agiven depth during
its course through the water.. This mech-
anism I do not, however, elaim herein; but it
1s shown, described, and claimed in my ap-

invention.

ends e* e*, respectively.

413,585

| plication for patent, Serial No. 271,047, filed

April 18, 1888. |

In the choice of the outlines of the torpedo
it 1s the aim to preserve thatform 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 compressed-air chamber a per-
fectly symmetrical form and to locate the
same as near the bow or head of the torpedo
as possible, thereby reducing the labor and

cost of the construction of the air-chamber

and facilitating the distribution of the weight
of the entire structure and its contained mech-
anism, 8o that the persistence of the torpedo
inits course through the water, which depends
chiefly upon a perfect equalization or distri-
bution of weight, is greatly increased.

In order that the invention may be Detter
understood I will deseribe the samein detail,
referring to the accompanying drawings.

In the construection of the torpedo I divide

the hull or shell thereof as follows, referring
to Kig. 1: * o |

C is the chamber for the charge of explo-
sive, located at the bow of the torpedo; D, a
chamber open to the ambient water, to one
of the walls of which is secured a diaphragm
influenced by the hydrostatic pressure in said
chamber. - -

K i3 a chamber containing the mechanism
that is controlled by the diaphragm and the
mechanism for returning the diaphragm info
its normal position when moved out of it by

the hydrostatic pressure in chamber D. The

reservoir for the compressed air is indicated
by E’, and I is the chamber that contains the
devices for operating the admission-valve to
admit the compressed air from the reservoir
to the distributing-pipe, and also the inter-
mediate mechanism that controls the im-
mersing-rudder or horizontal fin.

(x 18 the sinking orballast chamber; II,the
chamber that contains the mechanism for op-

erating the sinking-valves and for imparting

a longitudinal motion to the tiller or operat-
ing-rod of the immergsing-rudder, and Iis the
chamber in which is contained the mechan-

ism that eontrols the operating devices of the

sinking-valves. |
Although I prefer to employ all of the
above-described mechanisms for more effect-
ually controlling the movements and opera-
tions of the torpedo, yet some or all of them
may be dispensed with and others employed;
and as all of these mechanisms form subject-
matter of separate applications for patents I
have deemed it unnecessary to describe them
in detail, except in so far as such deseription
is necessary to the full comprehension of this
The motive fluid (air) is com-
pressed to from seventy to mninety atmos-
pheres within a cylindrical chamber or reser-
voir K, Fig. 1, having dome-shaped heads or
To the head e* is
connected the distributing-pipe, which is pref-
erably composed of three sections z, p? and
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.. The seetmn is connected with the hesd e*, | that the action of one Wﬂl compensate the
The section p®is so connected with the section-|
z as to adapt it to revolve for purposes pres-

ently explained, while the section p is rigidly

. connected with pipe-section p® by means of a
coupling-head formed thereon or secured
ing-box gland p*;as shown

thereto,and a stuf
in Fig. 4. The pipe p is closed at its outer

end and serves as a bearing for the tubular

propeller-shaft g. On the prepellel -shaft ¢
are mounted two screw-propellers A and B, so
as to rotate freely on said shaft, said pro-
pellers having their blades curved iIn Oppo-

site d1reetmns, the blades of the propeller A
being, for instance, portions of right-hand
| se1ew-threads while those of Bare p01t1011s
. of left-hand screw-threeds

‘each propeller is formed an axial chamber A’

“and'B’, respectively, that has the form of a

20

truncated cone -in: longitudinal section, and

~ through which the shaft ¢ passes, and into

ports p’ and p?and ¢’ and q% formed in plpe‘

:__25

Whlch the compressed air isadmitted through

p and shaftt g, respeetwely, said ports p’ p*

registering with those ¢’ ¢?, respectively, end_f

with the axial chambers A’ B’ in the pro-

. peller-hubs A B, ‘which chambers here per-
¢ form-the funetlon of auxiliaryréserveirs;and

| ~ which jointly with the moment of inertia of

30
ooof the terpedo the air ﬂowmﬂ* out through
~ passages A*A® B* B, Figs. 3 and 3% formetl-

.. in the blades of the propellers. -

.35

the revolving

The aero-

" dynamic impact of the rapidly-moving ‘mole-
cules wupon the epnoslte elcments of the

- sides of the passages, as well as the recoil

i ;\ 45

-_ 5o
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exerted in a direction the reverse of that of

air admitted to said chambers.

Q- seeond propeller rotating in a reverse direc-

~ tion and at the same speed has been used, the
direction of motion being maintained throun*h-'
- the agency of ver tical rudders.

“qual action of two propellers, which has here-

- tofore been regarded as a dlsturbuw factor

“in the dueetmn of the torpedo, is by my in-
vention made available as a factor for direct-
ing or maintaining the torpedo in its course.
| Since the dewetmﬂ' or diverting action or ef*
fect of the propellels increases or decreases .

in the same ratio as their speed of revolu-

tion, I found that by providing proper means
this dlffel ence in the deviating action of the-|.

In the hub of"

propellers regulate the speed

The diverting action of a single selew-plo-'-
o peller upon the course of a torpedo is well
~ known, and to compensate this actionin part’

The une-

ber A-B” in the hubs of the propellers A and
B, so that the volume of compressed air ad-
mitted directly to the said chambers and pas- -
Consequently the speed at which the *
“propellers rotate will depend upon’ the ad-"
justment of the port-areas; and that the pro-
pellier A may be rotated at a greater speed
The
f&d;justment of the tube 4 ‘within the shaft q~
‘key or wrench ‘ap--
S “plied to the angular head p*, Figs. 2 and 4,-
- "the movement of the said molecules,; causes’|
. the serew-plopellers to revolve in the direc--
tion of ‘the curvature-of their helical blades:
-+ In this mode of rotating the propeller—bledes,"
. which is based. upon the principles involved.
S £ 3 the- balker reaction-wheel, the speed of
. -one plopeller is rendered q111te mdependent *
of that of the other and depends entirely
‘upon the area .of the ports ' through which
- the air 18 a,dmltted to the ehdmbers A’ and
DR B’—mtha,tls tosay, to the volume of complessed

|

exerted upon the torpedo.
or ad;]ustment of the area of the admission-
ports p’ ¢’ p* ¢* is accomplished by S1mply
‘revolving the pipe p within the shsft g SO
as to more or less cover the portsq” ¢~ These

ports ¢’ g° ere only one-half the diameter of
the ports p’ p? and are formed by longitudi-
nal slots that do not lie in  the same lonm-

tudinal plane relatively to each other, S0
that by properly positioning the pipe p “the =

sages.

action of the other propeller, as well as other
deviating influences exerted on the torpedo;’
and as the speed of- rotation of propellers
depends upon the volume of air acting” di-
rectly upon them, or, in other words, upon .
the area of the. perts that admit the air to the
propellers, it is obvious that by a proper ad-
justment of these areas relatively to each

other a corresponding steering action will be
“The variation in

15

o

area of the ports, and consequently the vol- -

ume of air admitted to the propeller-cham-
As shown™
in Figs. 3 and 3% these ports communicate
with™ the passages A? B* of the prepe11e1-"

bers, may be regulated at will,

blades through the.annular conical cham- -

than the propeller B, or vice versa.
is effected by means of a

at the inner end of the pipe p, Whose o-utel

shaft ¢q,.
outer end of shaft

the direction of arrow 1 the ports pq’

tation of the pipe p in a reverse direction;or

nult

105
end is closed, as well as the outer-end: of the
as ebove stated, and; as shown, the -

g is closed by a screw- -
plug: to which the horizontal rudder is con--
nected. It will be seen by an mspeetlon of 110
Figs. 3% a,nd 5 that by a partial rotation of -
the head p* of pipe p (shown in dotted lines = - .-
in Fig. 5 and-in. full lines in Figs. 2 a,nd 4)4n -

in -
‘pipe-p- and shaft g will cease to register, the-
- | air being cut.off from the propellel chembel T
A, while the ports p* will still fully register -

| w1th the ports ¢? thus applying.the’ full mo-
tive power to the propeller B.-- A partial ro- -
120
that of mrows 2 mll ploduee a 1everse re-

In ordel to pel I’ﬂlt of the- adJustment ef- -
| the perts referred to after the torpedo is com- -

pleted; I provide a suitable slot p?, formed in
the tmpedo-shell Fig. 4, for the mtreductmn "
of a key or wrench, as steted above., *

125
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In tlleHa,unchlnﬂ' to determine the speed““f

of the torpedo and in order to regulate the-
relative speed of the two propellers, so that”
the deviating aétion thereof may be counter--
“acted, it is necessary to ascertain the number-
of revolutlons of the propellers under given

propellers may be mede sufﬁelently 1eat SO 1 pressures of air, TothisendlI prowde a reg-

,130....
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1stering mechanism that comprises a gradu-
ated dial {, revoluble on a fixed arbor that
carries an index ¢*, as shown in Figs. 3 and 32,

I have stated hereinbefore that the pro-
peller-shaft is connected to the immersing or

steering rudder T, and consequently also

performs the function of tiller.

As the means for imparting longitudinal
motion to the propeller-shaft ¢ for operating _
the rudder 1T have been fully described and .

claimed in an application for Letters Patent

filed April 18, 1888, Serial No. 271,047, it will.

not, be necessary to again deseribe them here.

It will, however, be obvious that the said rud-

der may be operated by any other means.and

that the propeller-shaft ¢ may be connected

with or mounted on the pipe p asnot tomove

longitudinally. In fact, the propeller-shaft

may be connected directly to the compressed-

air reservoir, and other means than those

shown maybe employed foradjusting the port-

areasto imparttothe propellers a uniformora.
variable speed—as, for instance,a short ¢ylin-

der adapted to be partly revolved in shaft g
and provided with delivery-ports p’ »* may
be inserted in shaft ¢ from the rear end and
adjusted from that end. e
Any suitable. means. may be employed to

admit the compressed air to and cut it off

30
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from the distributing-main—as, for instance,

a suitable valve or stop-cock may be inter-

posed in the pipe z, or the propeller-shaft g,

when said shaft is connected directly with
the compressed-air reservoir. I prefer, how-

ever, to employ the valve mechanism fully

shown and described in my application for.

patent filed November 15, 1888, Serial No.

290,963, whether such mechanism is applied

as therein shown or whether it is applied to
the propeller-shaft g where said shaft is econ-

nected directly with the compressed-air res-

ervoir, such changes in the arrangement of
the devices referred to being within the prov-

ince of the skilled mechanie. _
Havingdescribed my invention,whatIclaim

18— -

1. In a torpedo, the combination of a non-

rotary supply-pipe for conveying the motive
~power under pressure, having outlet-ports,

with a serew-propeller provided with outlet-

duects through its blades and formed with a.

hollow. hub which is journaled upon said sup-
ply-pipe atsaid ports and communicates with
sald duets, substantially as described. |

- 2. In a torpedo, the combination, with the
compressed-air reservoir, the supply-pipe p,
having two separate rows of side discharge-
ports and conveying the motive fluid under
pressure, and the tubular propeller-shaft. g,

having two corresponding rows of side dis-

charge-ports, of two independent serew-pro-

pellers. having their blades curved in oppo-
site directions, and curved channels termi-
nating in openings in the line of said curves |
and communicating with. the said. side ports |

.........................................
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in both the said pipes, substantially as de-

scribed, for the purpose specified.

3. In a torpedo, the combination, with the
compressed-air reservoir, the supply-pipe p,
having two separate rows of side discharge-
ports and conveying the motive fluid under
pressure, and the tubular propeller-shaft ¢,

having two corresponding rows of side dis-

charge-ports, of two independent serew-pro-
pellers having their blades curved in opposite
directions, and curved channels terminating

in openings in the lines of said curves and

having ehambered hubs,into the chambers
whereof the ports of both pipes open, and into
which chambers the said curved channels

open, whereby the said propeller-chambers
serve as auxiliary reservoirs for the motive

fluid which operates the propellers. .
4. In a torpedo, the combination of a sup-

ply-pipe for conveying the motive fluid un-
derpressure and provided with delivery-ports,.

a tubular shaft upon said pipe, having means

for being moved longitudinally upon the same
and having ports of greater longitudinal area.
fole

than those of the supply-pipe and registering

therewith, a. serew-propeller journaled upon

75

S0

said shaft and having hollow blades commu-

‘nicating with said ports, and an immersing-

rudder controlled by the longitudinal motion
of said shaft, substantially as described.
3. 'The combination, with the screw-pro-

pellers A and B, the Dblades whereof are

curved in reverse directions, said propellers

having chambered hubs and an open pas-

sage formed in the blades thereof, of a tubu-

95

100
lar shaft connected with a source . of motive. -

fluid under pressure, on which shaft said pro-

pellers are loosely mounted, provided with

delivery-ports registering with the propeller-
- hubs, and a tubular valve revoluble in the
propeller-shaft and provided with ports
adapted to register with the shaft-ports,

10§

whereby the area of the shaft-ports may be

adjusted, substantially as and for the pur-
poses. specified. e

6. The combination, with the Scre_w-fpljo-.
pellers A and B, the-blades whereof are

curved in reverse directions, said propellers

having chambered. hubs and an. open pas-.

sage formed in said blades, of a tubular shaft

connected with a source of motive fluid un-.
der pressure, on which shaft said propellers
' are loosely mounted, provided with ports ar-
ranged in different longitudinal planes and
‘registering with the propeller-hubs, and a

tubular valve arranged within the propeller-

110.

115

120

shaftand having ports of greater area than the
shaft-ports, arranged in the same longitudi-
nal plane and adapted to register with the

-shaft-ports, whereby the relative area of the

shaft-ports may be varied to-vary the relative

-8peed of the propellers, substantially as and

for the purposes specified.
7. In a torpedo, the combination, with the
propeller or propellers and the horizontal or

125

130
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immersing rudder, of a tubular propeller-
shaft having an endwise motion in its bear-
ings, said shaft being connected with and

- controlling the immersing-rudder, substan-

5 tially as and for the purposes specified.
L 8. The combination, with the pipe p, closed
at one end and comnected at the other with
a source of motive fluid under pressure,
“said pipe being revoluble and provided with
10 ports p’ p* arranged in the same longitudi-
nal plane, of the tubular shaft ¢, mounted on
pipe p and provided with ports ¢’ g% ar-
ranged in different longitudinal planes, sald
ports being of less area than and adapted to

13 register with the ports p’ p* and reaction-.

- propellers A B, loosely mounted on shaft g,
substantially as and for the purposes specl-
fied. - | '- . |

9. The combination, with the pipe p, closed

20 at one end and connected at the other with a
- source of motive fluid under pressure, sald

-pipe being revolubleand provided with ports

p' p?, arranged in the same longitudinal

plane, of the tubular shaft g, mounted and
25 movable longitudinally on pipe p, said shatt

being provided with ports ¢’ ¢? arranged in |

different longitudinal planes and of less

i | . iI-: !li!!i. :_--.-_- B

| transverse area and of greater longitudinal

area than the ports p’ p° of pipe p, reaction-
propellers A B, loosely mounted on shatt ¢, 30
and a horizontal or immersion rudder con-
trolled by said shaft, substantially as and
for the purposes specified. L
10. In a torpedo,the combination, with the
compressed-air reservoirand the supply-pipe 35
conveying the motive fluid under pressure,of
two independent screw-propellers mounted
loosely upon the same shaft, revolving in op-
posite directions and provided with worms
upon their hubs, a registering -device for 4o
each propeller having gearing engaged Dby
said worms, and means, substantially such as
‘described, for regulating the volume of air
admitted to the propellers and the relative
speed thereof, whereby the deviating or di- 45
verting action or effect of one propeller in re-
lation to the other is ascertained and coun-
teracted or compensated. | |
~ Intestimony whereof I affix my signature in
presence of two witnesses. |

'ADOLF GRAT YON BUONACCORST DI PISTOJA.
Witnesses: - _
- OTTO SCHIFFER,

OTTO 'IMA;AS. |
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