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~ Application filed October G, 1884.

(No madel.)

whony b may concerw :
Be it known that I, JOEN ADAMS HOWELL

of the United States \Tavy have invented cer-

taln new and useful Improvements in Marine
Torpedoes, of which thafollnwinw iS a spect-
fication. -

My invention relates to what are known as
‘““‘self-propelling marine torpedoes,” and it is
directed to both the propulsion and the guid-
ance of the torpedo, intending by the term
‘‘guidance’’ not only the mamtenfmce of the
torpedo in the direction in which it was point-
ed before launching, but also its maintenance
at a constant depth in the water. My main
object 1s to provide means whereby it will au-
tomatically be caused to steer the proper

-course—that is to say, maintain 1tseif in the

course in which it was originally pointed or
launched and during its travel to maintain
itself at a cletermmate depth in the w w**er af-

ter reaching that depth.
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The tor pedo in which my invention is em-
bodied may be termeda *‘fly-wheel torpedo,’”
the motor being of the same general charac-
ter as that described in my Letters Patent No.
121,0562,dated November 21,1871—to wit, atly-
wheel to which a very rapid movement of rota-

tion 1s imparted by any power extraneous to

the torpedo. From this motor motion 1s 1m-
parted to one or more propellers, which serve
to drive the torpedo through the water.
fly-wheel torpedo be acted on by any force
which tends to revolve or turn it about any
axis not parallel to the axis of rotation of the

fly-wheel, there will be resultant motion about

an axis perpendicular to the plane of the two
irst-named axes. Forinstance, if thefly-wheel
revolve about a horizontal a*{ls, and an extra-
neous force act against thetorpedosoastotend
to turn it about a vertical axis, then the result-

‘ant motion will be not about the vertical axis,

but about a horizontal axis perpendicular to
the plane of -the other two axes. This fact L
avail of to offset and oppose lateral deflection

of the tor pedo, so as to compel it to travel in

the course in which it was originally pointed
or launched. Inasmuch as a laterally-defiect-

. ing force tends to turn the tmpedo about a

Y eltlml axis, it follows that the axis of rota-

so tion of the fly-wheel should be horizontal, and

I generally prefer to have this h‘orizontal axis

| of the torpedo.

If a

of rotation transverse to the loncrltudlnal axIs
Under these cout:htlons the
axis of resultant rotation, or motion due to the
application of a laterall v-deﬂcctnw foree, will
be the longitudinal axis of the tcarpedo in
other Wmds, the torpedo will roll, and ‘this
rolling can be conveniently availed of to bring
into "I.th(}’ﬂ steering mechanism arranged and
operating to ‘Lpp]y auntomatically 'm_(}pposwe

deflecting or deviating force which will restore
As soon as the rolling ceases

the status quo.
the steering mechanism becomes maetwe, but
until then 113 constantly offers to the deflect-
ing force an opposition which in the end over-
comes and suppresses 1t. |

The steering mechanism 1 plefel consists of
one or more vertical rudders and rudder-op-
erating devices so arranged that when the tor-
pedo mlls to starboard the helm automatical-
Iy will be put to starboard, and vice versa.
If, as above supposed, the horizontal axis of
I‘Otatl()ll of the fly-wheel be transverse to the
longitudinal axis of the torpedo, then it be-
comes necessary to provide a lel]Jﬂ'-I‘l:lddEI? to
keep the torpedo during its travel at a given
depth inthe water. Thls rudder,which moves
on a horizontal transverse axis p'u allel to the

rotation-axis of the fly-wheel, is operated au-

tomatically by mechanism whose action is con-

trolled by a combined pendulum and regula-

tor, the action of the regulator being woverned
by the pressure of the water in whmh the tor-
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pedo is immersed, which pressure of course

varies witn var ylnﬂ depth. The office of the
regulator is to cause the torpedo to seek and

- memtfun itself at the required depth; that of
the pendulum is to prevent the torpede from

diving or rising too abruptly Theregulator,

in the irst msmnce, is so adjusted thfut When
acted on by a pressure equivalent to that
which obtains at the depth to which the tor-
pedo 1s to be immersed the diving-rudder will
bein its horizontal or neutral posltlon and the
arrangement of all the partsissuch that when
the pressure exerted upon the regulator ex-
ceeds or falls below that pressure, “which may

be termed the ‘“normal,”’ the diving-rudder

will ' be moved 1n a dir ection to bring back the
torpedo to the depth required. Oansequent-
ly, supposing the required depth of immer-

sion for the torpedo be twelve feet, the dwmn‘g

90
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' required depth, normal pressure on the hy-|
- 5 drostatic regulator is attained,and the diving-

- thenceforward any tendency of the torpedo.
S by the rudder, which will be thrown up or

~ ~—  exceeds or falls below the normal,

30
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~rudder will at the time the torpedo is dropped | to the longitudinal axis of the torpedo, andis =~ =
- orlaunched be in a position to cause the tor- | designed, when the torpedo is launched, to .

. bedo to dive. When the torpedo reaches the | occupy a horizontal position.  The axle is 70

' supported in suitable roller-bearings, a, fixed -

‘1n place in the central section, C, of the tor-

‘pedo, the friction-rollers being indicated at R

b, Fig. b. On each side of the central web of L

‘the fly-wheel a beveled gear, ¢, is fixedtothe 75

~ rudder will assume its neutral position, and

~ toseek a different level will be counteracted

‘axle. From these gears are driven the two =~
| propeller - shafts, G, each having a beveled = °
| gear-wheel, d, which gears with one of the = =

‘gears ¢. 'These shafts are parallel to one an-~ =~
‘other in the same horizontal plane and on op- 80 R

‘posite sides of the longitudinal axis of the
propeller. They pass aft through suitable:-
stuffing-boxes and stern - bearings, e, in the

10 down, according as the hydrostatic pressure.

- Having indicated in a general way the na-
. ture of my invention, I shall now proceed to
- more particularly describe the same and the

I5 manner in which it may be carried into prae-

~ tical effect by re_ference;to'th;euaC:GOIDp&-I]YiI]gf |
- drawings, in which— -~ " 7 | after trame-work f of the torpedo shell or

. Figure 1 isa plan, and Fig. 2 is-a side ele- - case, and have attached to them SCrew-pro-
- vation, of a self-propelling marine torpedo | pellers, which revolvein tubes G, secured to

- 20 embodying my invention. TIig. 3is a plan, | the after frame-work 7, and open from end to

~ on enlarged scale, of the fly-wheel and parts | end. The function of these tu:bes-willbeiher.eﬁ-;.' o L
. adjacent thereto. Fig. 4 is a side elevation | inafter pointed out. - I here remark that in B

- of the same.- Fig. 51is a vertical section of | some cases it may be found desirable to use go B
-~ thesame in the plane of the axis of the wheel. only a single propeller instead of two; and T~

25 Fig. 61s an enlarged sectional plan of the rear | desire to be understood as not restricting my- -
. portion of the torpedo containing the rudders | self either to the particular number of pro-

- and their actuating mechanism.  Fig. 7 is an | pellers or to the particular manner of con- - |
- enlarged sectional side elevation of the same. necting them to the fly-wheel. .

- Fig. 8is a front elevation of the same, partly | = The steering mechanism will now be de- EEEEE
in section. = Fig. 9 is an enlarged side eleva- | scribed. - I make use of two steering-rudders, - - EUREEEE
. tionof the combined pendulum and regulator, | O, in the presentinstance, although I mayuse . =~
- FKig. 10 i3 a section of the same in a plane | one only, or even more than two, if desired. =
~ transverse to its axis of oscillation. Fig. 11 | These rudders are vertical, and turn on verti- roo =

.18 an edge or end view of the same. | cal posts or axes ¢ in the frame-work f, and =

- Ihe shell or case of the torpedo is made of | are arranged one on eachside of the afterpor-

~ thin metal, and is shaped as shown in Figs. | tion of rear section, . FEach of them is slot-

1 and 2, ‘1t can conveniently be made in five
sections, A, B, C, D, E, which are united by
- 1nterior rings, to which they are.bolted or
o screwed. The explosive is placed in A and
B, and the firing attachment in A.
- & 1n Figs. 1 and 2 represents the projecting
end of the rod, which, when struck, is forced
back against the cap within to effect the ex-

45 Pplosion of the charge. Section C contains the

fly-wheel and gearing for driving the pro-
pellers, and is in communication with section
- D. Both of these sections are water-tight, as
of course are also A and B.

‘Between sections D and It is a water-tight |
partition, y, Fig. 6, in which are stuffing-boxes

axle k' of the tiller k.

ted, as indicated by dotted lines in Fig. 7, so
that 1t will straddle the adjoining propeller-
shatt and frame-work, and be free to move

“without interfering with the latter. These

rudders are by arms 2 and links or rods i
(which latter pass through tubes i’ in the wa-
ter-tight part of section-E into the forward
open part of said section) connected to oppo-
site ends of a centrally-pivoted lever, 4, whose
axle is provided with a radial arm, 5/, con-
nected by a link, 5% to a erank-arm, &%, on the
Under this arrange-
ment 1t will be seen that both rudderscan, by
moving the tiller, be moved to starboard.or
port or be brought midships, as occasion may

IOS

110

Ir5

demand. The automatic action of the tiller
for this purpose is brought about as follows:
On one of the propeller-shafts G isa worm, I,
Fig. 6, which gears with and drivesa wheel,
H, mounted on a vertical axle, w/, in the open
part of section E, and on the same axle is
fixed a wheel, H', having a cam-rib, m, on its
upper face. The axle revolves continuously
so long as the propeller-shaft revolves. The

z for the propeller-shaft. The after portion

of section K is made water-tight, as seen in

. Figs: 6 and 7. The forward portion is open

55 to the water, as shown in the figures referred

to,and also in Fig. 8, where openings for the

~water are represented at w. The latter por-

~ tion of section E contains the mechanism for

- controlling the steering and diving rudders,

60 and 1§ filled in with wood, so that it will re-

ceive only the minimum volume of water
needed. | | -

- I nowproceed to a more particular deserip-

- tion of those parts of the torpedo in which my

120
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tiller # overhangs the cam-wheel H’, and at
its outer end carries a pivoted arm, =, ar-
ranged crosswise of the torpedo, the axle »’
of which is hung in ears or bearings on.the

130

65 Invention is more

mounted on an axle which is at right angles

_ particularly comprised.
The fiy-wheel F (shown in . Figs. 3, 4, b) is-

under side of the outer end of the tiller and
1s connected by means of a flexible shaft, o—
for instance, a shaft of closely-coiled wire—to




...........
i et =

the axle p’ of a pendulum, p, as indicated in
Jigs. 6 and 7.

The axle #' of the arm #» is
horizontal, and extends in the direction of the
length of the torpedo, and the axis of the
pendulum is on the prolanga,tion of it. The
arm 7 ab i1ts ends has points »*, one or the other
of which will engage the cam- ‘wheel whenever

~ the latter 18 inclined laterally in one direction

10

or the other relatively to the arm.

The operation of the parts is as io]lows
The pendulum p tends tokeep the points »* of
the arm » always in a horizontal plane, and

-the cam-wheel normally lies in a plane par-

20

_30

and vice versa.

allel thereto. With the partsinthis position
the tiiler 1s midships, as represented in the
drawings; but whenever by an extraneous de-
flecting force the torpedo 1s caused to rollupon

-1ts]0nﬂ*1tud1ml 4X1S 1n one direction or the

other the cam-wheel 18 tilted or inclined in a

corresponding direction with reference to the

arm n, which by its pendulum is maintained
horizontal. Consequently the,continuously-
revolving cam-wheel 1s thrown into engage-
ment with one or the other of the points »°of
the arm, with the result of putting the helm

to port or starboard, as the case may be, the
flexible shailt o peumttmcr this movemeut

The steering-rudders when thus moved set up
a deﬂeetmﬂ force opposed to the initial ex-
traneous deﬂectmg force, with the result of
producing in the torpedo a tendency toroll in

the opposite direction, the helm being put to

starboard when the torpedo rolls to Std,rboald
This action will eontmue
until the rudders have rolled the torpedo

- back far enough to permit the disengagement

40

43
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~ing thlouﬁh a tube, 7°

of the arm » and cam-wheel,or,in other words,
until the cam-wheel is in its normal horizontal
position. In this way 1t will be seen that the
torpedo can be antomatically steered or kept
from leavingthe conrsein which 1t was pointed
at the time it was launched. The rudders are
not simply turned to starboard or port, as the

case may be, and held there until the torpedo.

is brought back to its course. The revolving
cam-wheel imparts to them a series of 1m-

pulses, and this is kept up so long as the tilt-
The cani-

ing arm engages the cam-wheel.
rib may be soformed as toimpart one or more
impulses to the rudder or rudders for each
revolution. |

I come now to the mechanism by which the
torpedo is caused to seek a determinate depth
in the water, and to maintain itself at that
depth during its course. The rudder I use

- for the purpose,hereinbefore termed the *div-

ing-rudder,’”’ is shown at I. It is a horizontal
1*udder, hung at the rear of the torpedo shell
or case on a horizontal axis parallel tothe ro-
tation-axis of the fly- whee] This rudder,by
a crank-arm, #/, and ]11111 %, (the latter pass-
., Into the forward open

“portion of section K, )]S connected to a verti-
cally-pivoted tiller, s, Fig. 8, which extends
“crosswise of the 'torpedo, and, like the steer-
ing-rudder tiller,is controlled by a tilting arm
The tilling arm ¢ for the |

and a cam-wheel.

)

length of the torpedo.

regulator,

‘thimble is composed.

311,325 ' o . 3

tiller s is pivoted to it on a horizontal trans-
verse axis, ¢, and tilts in the direction of the
The cam-wheel which
co-operates with arm ¢ may be the wheel H,
or may,like wheel H’, be a separate wheel fixed
on the axle m/'. ‘The former arrangement is
represented in the drawings,the wheel H hav-
ing on its under face the cam-rib m?, which is
to be engaged by one or the other of the ends

of arm ¢, according to the direction in which

the latter is tilted. Nor mally the diving-

rudder is horizontal and the arm ¢ is out of

engagement with the cam-wheel H. When,

‘however, the torpedo is abt a greater or less

o

......
M.

8C

depth than that at which it is to travel, the .

rudder stands in a position to deflect ‘[he tor-
pedo up or down, as the case may be. The
position of the tilting arm f for this purpose
is controlled by a pendulum, but this pendu-

Ium 1tself is in taurn under the control of a

regulator which 1s carried by the pendulun,
and is operated by hydrostatic pressure due to
the depth of water in which the torpedo is im-
mersed. The pendulum (shown more clearly
and in detail in Figs. 9, 10, 11) comprises an air-

tight hollow case, Ix ot cylmdllcal form, with

a recess 1n the 111]([(31 part of 1t to 1ecewe the

pendulum-bob L. The case is journaled in a

g0

95

cylindricalshell, J,Figs. 6, 7, 8, fixed on the for-

ward part of division Ii and open to the water,
and the pendulum-bob L is mounted and can

swing freely-on the journals of the case K as

an axis. The movement of the pendulum-bob
with reference to the pendulum-case is, how-
ever, circumscribed and controlled by the
which consists of a piston, 9/, play-
Ing 1oosely in a cylindrical neck, », Gpenmﬂ
into the interior of the case K, the pmts v v’

being connected by a sleeve or thlmb]le v*, of

vule&m/ed rubber or other thin plmble l’I]‘“ttB
rial. The case K is virtually an air-chamber
closed by the piston and thimble,
fits loosely in the cylinder v, so loosely, in fact,
that there 1s ample room between 1t and the
walls of the cylinder for reception of two thick-

nesses of the material of which the sleeve or
The sleeve hermeti-

cally seals the joint between the eylinder and
piston, and.at the same time permits thelatter
all needed freedom of movement. At one
end it is stretched over and made fast to the
outer end of the eylinder. It thence extends
around the piston, and is fastened tothe outer
end of the latter.,

In Fig. 9 the piston 1s 1ep1eseuted in its
outer most position, and 1n this position the
| ceylindrical body of the piston 1s closely
rounded and clasped by the body of the sleeve.

SUIr-

Suppose the piston to be subjected to hydro-

staticpressure, the result will beto force it back"
As it moves back the sleeve

into the ¢cylinder.
will unroll from the exterior of the piston,
and in proportion to the extent to which this

The piston

100

IO:,

IIO

II5

120

125

130

takes place will roll down upon the interior

{face of the cylinder, as seen in Fig. 10, the
water.entering the annular space t]:ms formed

between the_plston and cylinder, keeping the.
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two folds of the rabber sleeve separate, and

© preventing them from sticking together, or
1n any way interfering with one-another.

I here remark that the device just deseribed
by reference to Figs. 9 and 10 is susceptible
of many other uses than that to which it is

~ here applied, and I desire it to be understood

~ that I purpose making the device the subject

10

of a separate application for Letters Patent.

- The regulator-piston, as above stated, is
mounted on the case K, to one side of the axis
of the latter, and by a cord, 2%, or equivalent
1nstrumentality, is connected to the pendulum-

- bob L, so that the two must move together..
15

Under this arrangement it will be seen that
in proportion as the piston moves in or out

- the pendulam-bob will correspondingly shift

20

1ts position, thus changing the center of grav-
1ty of the pendnlum K, and causing the latter
to turn in one direction or the other.

In order to prevent the bob from being

- moved by the piston beforethe requisite press-

_25

30

ure of water upon the latter is obtained, I
provide a spring, S, which bears against the

‘pendulum-bob and offers a yielding resistance
to the pull of the piston. This spring, obvi-

ously, may be arranged in a variety of ways.

In the arrangement shown in the drawings it

is represented as consisting of a steel wire
having its center portion coiled-around the
axle of the pendulum-case, with its lower end

~ bearing agalnst the pendulum-bob and its up-

35

per end made fast to a wheel, T, which re-
volves on the axle of the pendulum-case as an
axis, and is provided on its rear face with
ratchet-teeth P, to engage a spring-pawl, R, at-

. tached to case K. By means of this wheel the

40

- tension, and consequently the resistance of the
- 8pring, can be readily varied and adjusted.

The movement of the pendulum K, 1 avail of
to -actuate the tilting arm ¢, to which end I
connect the axle K’ of the pendulum to the

~axle  of the arm by a flexible shaft, £, the
- result being that when the pendulum ‘turns

45

.50

corresponding movement will be imparted to |

the arm , thus causing the latter to tiltin one
direction or the other, as the case may be.

The weight of the bob and resistance of the |

spring S bear such relation to the power ex-
erted by the piston when subjected to the
pressure obtaining at the depth to which the
torpedo is to be immersed, and all the parts

are so adjusted, that the piston ¢" when sub-
jected to the pressure (which may be termed

55 the ‘‘normal pressure’’) will draw the bob far

enough over to cause the case K by the change

~1n 1ts cenfer of gravity to turn to a position

a

65

which will bring the tilting arm ¢ parallel with

~ the cam-wheel H if the latter be horizontal.

In this position the arm ¢ will be out of en-
gagement with the cam-wheel, and the div-
ing-rudder will be horizontal. A greater or

less pressure than that will effect a movement

of the pendulum to one side or the other of
the normal line, with the effect of turning the
pendulum-case K far enough to bring one or

| engagement with the cam-wheel H, which will

result in imparting to the rudder a series of
Impulses in an upward or downward direction, 7o
as the case may be. The pressure at the time
of launching the torpedo 1s of course less than.
thenormal. Consequentlythe partswill bein
a position to cause the torpedo to dive as
soon as it reaches the water. When the tor- 75
pedo reaches the required depth, the piston,

by the hydrostatic pressure at that depth, is
pushed in farenough to bring pendulum K to a
position in which the tilting arm ¢ will bedis-
engaged from the cam-plate H if the torpedo 8o
be horizontal. I1tis possiblethatthetorpedo, -
by reason of its momentum, may in diving
go below the required depth; but this is soon
corretted, because the increased pressure will,

by still farther pushing in the piston, bring the 85
pendulum K to & position in which the arm¢
will be tilted ina direction to bring into engage-
ment with the cam-wheel that one of its points
which will move the tiller in a direction to . .
throw the diving-rudder up, thus causing the go
torpedo to rise. - In this way the torpedo will =~
finally be brought to the required depth, and
will be maintained at that depth during its -
course. The pendulum acts to correct the too
abrupt ascent or descent of the torpedo. In gz -
Fig. 9, for instance, where therear end orarm¢ =~

18 in engagement with its cam-wheel, let it be

sapposed that the torpedo should dive in the

-direction of the arrow. If the angle of incli-

nation be tooabrupt,the position of the pendu- roo
lum with reference to the cam-wheel will nee- |
essarily be shitted, and this will bring the

-whole device—the combined pendulum and

regulator—in the direction of the arrow far
enough either to disengage the arm ¢ from the 103

~cam, or, 1f need be, to throw the front end of

the arm into engagement with the cam, and
thus impart to the rudder impulses tending to
cause the torpedo to rise. In this way the
torpedo is compelled to dive and at an easy 110
angle. The tubes G', by reason of the mass
of water which they contain, serve to steady
the torpedo and to stiffen it against irregular
movement in a vertical plane. The water in
the tubes, having mass and velocity, will resist 115
motion in a direction perpendicular to the
axis of the tubes, and it thus serves as a drag,
particularly to prevent undue oscillation of
the torpedo about the axis of the fly-wheel.
The tubes are represented as surrounding the 120
propellers. This, however, is a matter of con-
venience, and not a necessity. The propellers
need not be in the tubes, and instead of two
tubesone centrally-located tube might be used.
~While I do not resirict myself to the specific 125
dimensions about to be stated, I may say that

‘a satisfactory result has been obtained by em-

ploying with a torpedo -eight feet long and
thirteen inches in diameter two tubes each |
three inches long and seven inches in diame- 130

‘ter, equivalent to one tube six inchesin length

and seven inchesin diameter. The fly-wheel
F is put in motion by any suitable means,

‘the other of the pointsof the tilting arm ¢ into | which will readily suggest themselves to the
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skilled mechanic. One convenient way is to
providein a recess in the side of the torpedo a
cluteh, M, which passes through a stuffing-
box, 1 ‘Q’ and engages at its inner end the ad-

5 joining end N’ of the fly-wheel axle, which is

10

I3

formed with wings to engage the wings of the

sliding movement in its stuffing-box sufficient
to pemmt it to be drawn out of engagement
with the fn]e, in which position it is repre-
sented in Fig. 5. The outerend of the cluteh
can be engaged by the end of the drivi ng-
shatt of any suitable motor—as, for mst‘mee,
a Barker’s mill or aeropile. After the f y-
wheel has reached the requisite speed of rota-
tion—say two hundred or more revolutions
per second—the motor is detached, and the

torpedo is ready for launching.
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In order to maintain both the steering-rud-
ders and the diving-rudder normally in neu-
tral position, or 'mudshlps they may be pro-
vided with light springs, which, when the till-
tillers are released from contr 01 of their cam-
wheels, will act to bring the rudders back to
neatral position and to hold them there.

At the time the torpedo is launched or
dropped overboard the operating mechanism
of the diving-rudder is in action, and to pre-
vent the shock or strain to which this mech-

clutech. The clutech may, as shown, have a |

anism would otherwise be subjected when the

horizontal diving-rudder strikes the water,

I connect the rudder by a yielding or Sprmﬂ
connection to the arm 7', as indicated at 7,
Fig. 7. | | |
T have described what I believe to be on
the whole the best way of earrying my im-

provement into practical effect. I do not,

however, restrict myselfto the mechanical de-
tails set iorth for 1t 1s manifest that the same
can be W’ldely varied without departure from
the principle of my invention. The axis of ;

rotation of the fly-wheel has been represented |

as transverse to the torpedo, with a view to
converting lateral deviation into a rolling mo-
tion; but the rotation-axis might be lenﬂth

wise of the torpedo, and 1n thls case the Ire-
sulting motion of the torpedo due to a later-

ally- deﬁectmg force would be in a vertical
plane, which could be corrected by a steering-

rucdder similar to those already deseribed.

S0, also, in case the torpedo were intended to
be a surface- tOI‘pedO—-—-—th‘It 18 {0 say, were in-
tended to move on the surface of the water—
the twin-propeller arrangement shown in the
drawings might be availed of to correct the
rolling. The torpedoinrolling would lift one
propeller and sink the other, and the effect of
this would be to correct the deviation.

The gist of my invention, so far as concerns |

the correctmﬂ' of deVldth[lS 1n the course of
the torpedo, llES In 80 placing the rotation-

ax1s of the fly-wheel as to obtain a resultant.

axis of motion in the case of deviating forces
acting on the torpedo, and in combining with
the ﬂy -wheel thus placed mechanism, termed
by me ‘‘steering mechanism,’’ brouﬂht into
action by the resultant motmn, and ‘Ll“l"Ll]*D‘ed

gl

and automatically operating to set up an op-
posite deviating force which will counteract
andneutralize the initial e*ﬁa:tr'meous devlatmﬂ* 70
forece. |

What I claim as new and of my own inven-
'tlon 18 as follows: . = |

The combination, with the tor pede caqe |

or shell and the fly- wheel mounted therein, 75
with its rotation-axis located, substantially ‘LS
described, to obtain :a,resultfmt axis of motion .
1n case of deviating forcesactingon the torpedo,
ofsteering 111{301111115111 and smta,ble devices for
controllmg* the same, arr anged and operating 80
substantially in the ‘manner hereinbefore set;
forth, whereby said steering mechanism shall
be brought into action upon occurrence of the
resultant motion, and when thus broughtinto
action shall be caused to set up an opposite 35
deviating forece, which will counteract and
neutralize the initial extraneous deviating
force. |

2. The torpedo case or shell and the {fly-
wheel mounted therein with its axis of rota- go
tion at right angles to the longitudinal axis of
the torpedo, whereby the application to the
torpedo of a laterally-deflecting force effects
the rolling of the torpedo upon its longitudi-
nal axis, in combination with sbteering mech- 95
anism arranged and automatically operating,
substantially in the manner hereinbefore de-

-8cribed, to offer to the initial deflecting force

an 0ppos1n0 deflecting force which will sSup-

'_press the rolling of the torpedo and bring it 100

to normal ]Josition

3. I'he combination of the torpedo case or
shell, the fly-wheel having its axis at right an-
oles to the lounltudmal axis of the case, the
.pr{)pelling mech&nism geared to and driven 105
by said fly-wheel, the steering rudder or rud-

~ders, the tiller connected to said rudders, the

tilting arm or beam carried by said tiller, the
pendulum connected to said arm and acting

to maintain the same in horizontal position, IO
and the rotating cam-wheel which co-oper-
ates with said arm, the combination being
and acting snbshutmlly as helembefme set
forth.

4, T'he combination, with the torpedo case 115

or shell, of the tiller, the pendualum-controlled .
mckmn arni mrmed thereby, the rotating
can- whee].and the stecring rudder or 1‘11(1(161’8
connected to said tiller, these pqrta being ar-

ranged to operate Substfmtmlly in the manner 120

helembefore_ set forth, so that when the tor-
pedo rolls to starboard the helm will be auto-
mabically put to starboard, and when it rolls
to port the helm automatically will be put to

port 125

. The combination, substautmlly as set
forth of the fly-wheel having a transverse

homzontql axis of rotation, the antomatically-
operating steering mechml&,m the diving-
rudder, and the mechamsm for autonntlca,lly 130
operating the same, these parts being com-
bined and arrang ed to jointly operate, substan-
tially in the manner hereinbefore set forth.

- 6. The combination of the fly-wheel, one or
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more propellers, one or more steering- rudders, -'

‘the diving-rudder, and means, substantially as

described, whereby the propeller and rudders
are actua,ted from the fly-wheel at the times:

-5 and in the manner substantially as hereinbe-
fore set forth. | S

7. The tiller-contr ollmn* pendulum, in com-
bination with the hydrostatlc regulator car-

~ ried by said pendulum and connected to the

‘1o pendulum-bob, substantially as and for the

purposes set forth.

8. The combined 1Jendu1um and 1egu]at01
in combination with the diving-rudder, the
- tiller for moving the same, and the 1311]61

15 controlling cam, substantlally as - and for the

purposes herembefore set forth.

9. The combination of the pivoted pendu-
- lam-case, the spring-controlled pendulum-hob
-swweled on the axis of the case, and the hy-

20 drostatic ren*ulator carried by the case and

connected. to the bob, substantlally as and for
the purposes seb forth -

10. The combination, with the tlllel and 2
tﬂtmg arm carried by the same and a,dapted
to engage at either end the motor by which the 25
tiller is actuated, of a pendulum, and a flexi-

| ble shaft connecting the axle of the pendulum

with that of the tilting arm, substantially as
and for the purposes helembefore set forth. -
11. The combination, with the torpedo, of 30

| one or more steadying- tubes G, placed at the

rear of and a*{lally in line or palallel with the
longitudinal axis of the torpedo, substantially
as and for the purposes herembefore set forth.

In testimony whereof I have hereuntoset my 35

| hand thls 6th day of October, 1884.

JOHN A HOWELL

Wltnesses: N |
EWELL A. DICK,
M. BAILEY,

1‘-1
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