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UNITED STATES

PaTeENnT OFFICE.

JOHN L. LAY, OF BTW"FALO, NEW YORK.

{MPROVEMENT IN

TORPEDO-BOATS.

Sl’ectl.f'l('-:flt«iml forming pavt of Letters Patent No. 28 8,393, dated January 14, 1870; appiication filed -
Jaly 17, 1878,

To. all whom it may concern:

Be it known that I, Jorin L. LAY, of Buf
falo, in the county of Erie and State of New
York, have inveuted certain new and useful
Improvements in Torpedo-Vessels; and I'do
hereby declare that the following is a full and
accurate deseriptjon thereof, reference being
had to the accompanying drawings, forming a
part of this specification. '

The said invention is designed to provide
the means- whereby a boat or vessel charged
with suitable explosive materials—that is to
say, o torpedc-boat—may be propelled by ma-
chinery contained therein, and at the same
time may be kept fully under the contrel or
management of an operator or-staff of operat-
ors at a station on land or on board a ship or

—floating battery. After being launched from-
" sitch station, vessel, orstracture, the said tor-
pedo-boat may be kept under oiservation and
aceurately guided or direeted to an iron-clad
~ghip or other objeet of attack, and may be fired
or discharged-at any desired mowment, or may
be caused to return toits station withount be-
-ing fired. ' :

The manner in whic¢h I carry my said inven-
tion into practice is clearly illustrated i the
accompanying drawings, which I will now pro-
ceed to describe. v

Referring to the drawings, Figure 1 is a lon-
gitudinal vertical section (broken in two parts
on account of the size of the drawing) of a tor-

- pedo-boat construeted and provided with con-
trolling apparatas, and with means for -pro-
pelling it by ammoniacal gas, according to
my invention. Iig. 2 is a horizontal longi-.
tudinal section of the same, similarly bro-
ken. Tig. 3 is a horizontal longitudinal see-
tiop, similarly broken, showing the same pro-

- vided with means for driving it by carbonic-
acid gas. Tig. £ is a transverse section on
the line z z, Fig.-1. Fig. 5 is a transverse
gection.on the linc.y y, Fig, 1....Pigs. 6. and 7.
are modifications of certain parts hereinafter
described. Iig. 8 is a longitudinal seetion of
the stem of the said torpedo-boat, showing

-the mechanism for firing the sime. TFig. 9 is
a horizontal -longitudinal section of a por-
tion of the bows, showing the same provided
with adjustable side wings or horizontal rud-

ders. ¥ig. 10 is a vertical longitudinal sec-

tion of the sawme. Fig, 11 is a transverse sec-
tion on the line ¢ ¢, Fig. 9. Figs. 12 and 13

-are side views of the bow or stem ofa torpedo-

boat with a detaching mdgazine or torpedo, -

the same being shown in two positions.  Fig.
14 is a longitudinal section of the stern of my

torpedo-boat, showing the same with twopro-

pellers and steering apparatus. Fig. 1518 2’

horizontal section of the same. Tig. li6is a
transverse section on the line 2’ «, Fig. 14.
Fig. 17 is an end view of Fig, 12,” -Fig. 18 is
a transverse section on the line Z Z, Fig. 12,
Fig. 19 is a longitudinal section of the drum
or reel.gn.which the cable is coiled in the said
torpedo-boat. Fig. 20 is an end view of,the
same. Kig. 21-is a transversc section of the
barrel or core of the said drum. Fig.. 22 shows

.

a side view and.transverse séction of a thim-.

ble through which the said cable passes in
paying it out.
of a cable-reel and core slightly modified in
construction. - ‘

Figs. 23, 24, and 25 are views.

Likeletters indicate thesame parts throtigh- "

out these drawings. R o

A. 18 the hull or body of the boat, which bas
conical ends A'A’, and is formed of thin plate
iron orsteel or other snitable metal., This hall

is-divided iato sections or compartmeiits for:

the various purposes hereinafter described.

All of these compartments are sepsrated from
each other by air-tight bnlk-heads A°,

My torpedo-boat may be provided with a

single serew-propeller, or witi: a double scref,
or-two screws or propellers, as shown-in Figs,
1,2,3,14,and 15. The propellers BC revolve
in opposite directions. ‘The shaft D of the
propeller B is hollow or tubular, and the shaft

-E of the other propeller, C, pass=s through the

same. The said screws or propellers BC are

actuated by an engine.. (Shown at F, Figs. 1,2,

and 3.) Inthe boat shown in Fig. 5 the engine
is operated by the expansive force of carbonic-

and 2 it is. driven by ammoniacal gas; or’T
may tdse compressed air, or any other fluid
which will be an equivalent for such gases.

The connection of the engine with the two’
of bev-.
.el-gearing, or by other suitable means, ‘

propeller-shafts is effected by two rets

The said engine has a boss or projection, G,

on which is fized a bevel-wheel, 1. . The en-

+acid-gas; while in the boat-shown in Figs1-
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gine'shaft passes through this boss znd fixed

.wheel, and is provided with a stud or finger

fixed on it, and which carries a similar whes],
2, that rotates freely on the said stud in gesr
with the wheel. 1, and also with a similar
wheel, 3, fixed on the screw-shaft . In this

arrangement of gearing the engine-shaft carries
-the wheel 2 around the fixed wheel 1, and

thereby imparts rotation to the wheel 3 and

shaft E with an increase of velocity of the

serew-shaft in the ratio of two {o one.

.The shaft B also carries a bevel-wheel, 4,
which gears with a similar wheel, 5, fitted to
turn freely on a stud or shaft fixed in any ron-
venient manner to the side of the boat. This
wheel 5 also gears with a wheel, §, oa-the in-
bular or sleeve shaft D, aud thereby imparis
motion to the same and the propeller B in a
direetion opposite to that of the revolution of

‘the propeller .,  Thisarrangement of gearing

affords the means for obtaining very advaa-

- tageously the required velocity of the two pro-

pellers in opposite directions.

The said boat or vessel is provided with 2
double set of side wings or horizontalrudders,
H—two forward and two aft. These side
wings or rudders are mounted on shafis or
spindles I, passing transversely through the
boat; asshown in Figs. §, 10, 11, Atiasned to
the shaft I are crank-arms J, which bave slots

for the reception of the ends of the eross-head

K. The boss of this cross-head forms 2 nut,
through which .passes the vertical serew L,

"supported and kept from endwise movemeny

by the bearings I! I7; and by turning this

serew to the right or left the cross-head X and-

shaft I are adjusted to set the said wings H
vertieally to any desired angle—tha$ is to say,
they may be set to escape a horizontal posi-
tion—or more or léss inclined in the proper
direction, to cause the submerging of the boat
by the action of the water on the said wings
as the boat moves forward.

This screw L is operated from the outside of
the boat by a key or wrench applied tp theend
of the serew L. These side wings or rudders
are adjusted to the required angle for causing
the necessary submergence, or partial snb-
mergence, of the boat before starting or leav-
ing the station. ' ,

Two guide-rods, N, one af and one forward,
project up from the said vessel, to enable the
operator to determine it§ position at any pars

of its journey, and in case of a night attack

these rods are provided with lights; bub as I
have another application for sight-rods pend-
ing in the Patent Office, I do not deem it nec-
essary to describe and claim them in this ap-
plication. )

In some instances I mayempioy holiow fized

‘rods or tubes, with balls of india-rubber .or

other like material at the npper ends of the
same. These balls can be inflated with, gas
from the, reservoir by means of a suitable
valve, to render them visible to the operator,

.and when no longer required can be caused to

collapse by exhausting the gas from them; or

the-pipes may beso short as not to projéct
above the water, and open ab top, or closed by
velves opening oubward, and g blast of air‘or
gas from the Gask will throw up a jet of wa-
ter above these tubes, thus indicating the po-
sition of the boab. C . .

The medinm of eommunication between the
said torpedo-boab and the land or other sta-
tion oceupied by the operator, and whereby
the boat is started, stepped, and steered, and
has ber position ascertained, is an electrie ca-
ble, 3, which ig carried in the boat and paid
out as the boab progresses. .

The cable i3 preferably coiled on a reel or
in a coil arranged longitudinally in one of the
air-tighi compartments of the boat, and passes
out threugh a tube which projects beyond the
rudder and propelier, 80 as nob to be caught
in or féuled by the propeller. Oneend of this
cable is connested to a key-board at the.sta-
tion 6n ghore or on board of the ship or otheér
stracfare from whieh the torpedo-boats are
:onbrolled. 'This key-board is provided with
» snitable battery or other means for generat-
og the eleciric current. The said cable is
omposed of several wires, each of which is
nsulaged from the others. One of thesé wires
s eonnected with the mechanism for starting
ud stopping the boab, one is connected with
the steering spparatus, ode serves for indicat-
ing to the operator atb all times the exact po-
sion of the rudder, one ias connected with
mechanism for elevating and depressing the
said goide-rods, and one serves for firing the
charge it the magazine.

Yede g tete 29 gn
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The motive power for effecting the neces-

83ry movements of the mechanism or appara:
tug in performing the above operations is eb-
tained from tbe aforesaid engines, which are
provided with suitable valves arranged in com-
bination with electro-magnets, shuuots, and
the devices connected with the said wires of
the cable, as hereinafter set forth. ‘
For placing the eabie  in the form of a
coil in thesaid chamber, I prefer fouse a reel
construdied as shown in Figs. 19, 20, and 21+~
thai is to say, it is provided with an inner core
or barrel, R, and two flanges, R’ The said
fiabnges are connected or tied fogether at or
near their periphery by rods or bars R pro-
vided with heoks, which taice hold of the rims
ofthe flanges . ,
The hook B*, at cne end of each rod, is
loose, in order thab it may be adjustéd to fit
over thesaid rim, and, when properly placed
thereon, it is sightened on the said rim to bind
the ends of the coil by a sc¢rew-nut, as shown,

The eoil of cable is covered by 2 sheath, R

The core or barrel B' is divided longitudi-

i1y into two or more parts, te permit it to

be removed {roin the eoil. 'Whilethe cable-is

being coiled on the reel the 8aid core and end

£ o - - 6 - .

fAanges ars secured by disks R, provided with
4 3

necks or trunnions R, - The said fronnions.

rest in bearings, and the reel turns therein
whils the cable is being coiled. When the ca-
g coiled on the s2id reel, the rod and end
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pieces are removed. The core is then drawn

out piece by piece. ’

* . The thimble or ring B®, Fig. 22,is placed in-
side the end of the coil for the cable to pass
through; and the inner end of the cable is ta-
ken through the ring,the said cable being thus
pa_i]d out by eommencing at the inside of the
coil, . -

‘Tig. 23 is a perspective view of a‘modified
form of reel, partly full of a coil of cable, with
the outside securing-rods in place.

Fig. 24 is a view of this core, with the side

" plates secured o the end thimbles by serews.

Fig. 25 isa section of the core, with the thim-

- Dles held together by a central rod passing

through them. . : . . i
The coil is wound on the core, beginning at
one end, and after a few turns of the coil

_about the core the screws holding the side
plates may be removed, when the coil may be
completed, the turns of the cable bolding the
side plates of this core in place. "Other forms
of collapsible core may be readily devised.

I may use an oval or flattened coil instead
of a eylindrical oue, by winding the cable on
a core of smitable form. Theoval or flattened

coil may then be dropped into the compart-.

ment of the boat, the wires, pipes, &ec., lcad-
ing through the boat passing over the flat-
tened side of the coil. I

1t will be observed that I place my coil or
reel longitudinally in the bout, so that the
turns of the cable surronnd the central axial
‘line of the Toaf, and that I pay out the cable
from the inside of the coil. Both these fea-
tures I deem of much importance.

The thimble which T place in the end of the
reel-head after the coil is wound and the core
_withdrawn has rounded edges, surrounding
the central aperture, and the apertare is some-
what smaller than that in the reel-head; or
one reel-head ‘may be made with a ceniral

~aperture smaller than the core, (which must
then be withdrawn from the other end,) and

" the edges of the head may be rounded to allow
the cable to run easily out of the reel.

The rudder is operated and controlled by
means of a small auxiliary engine, (Shown as
T, Figs. 1 and 2,) which is started, stopped,
and reversed by the electric current conducted
through the said cable in connection with mag-
nets attached directly to a valve forming puart

of the said engine. 'This valve is 8o actnated..

by the said magnets that when.the carrent
passes in one direction the engine will move
the rudder to starboard, and when the cuar-
renb acts in the opposite direction it will turn
the rudder to port. , .
-~ Thesteering apparatus is most clearly shown
in Figs. 14, 15, and 16. In these figures I
have shown the boat provided with a double
rudder or.two rudders, one below and one
above the boat,and both fixed to one shaft or
stoek, U?, or two shafts united by a yoke,
through which-the propeller-shaft passes; but
it will be readily nnderstood that I may,if de-
sired, use only one rudder.

‘ing with the engine-shaft 1",

On the rudder-stock U is an are or sector,
U’ which is connected by worm or bevel gear-
Thisare or sec-
tor U* is provided with metallic pins or pro-
Jjections on-its under side; and below this are,
and in the patirofthe same, Larrange ¥’ spring,
U®. When the rudders move, these teeth or
points come in.contaet with the -aforesaid
spring, thereby closing the electric circuit, °

- On both sides of the rudder-stock U, I ar-

range a spring or * m, UY which, in its nor-
o t=] H 3 9

.mal position, rests against a contact point or

post, U’ and these arms thereby complete the
electrie circuit; but this cireuit is also com-
pleted through a resistance-coil: When the
rudders U are hard a-portor hard a-starboard,
the ‘end of the are or segmerit U? which is
furnished with insulating-points U’ will be
brought into contact with the corresponding
spring U*, and will push the same. out of con-

‘tact with the said point or post U? and can

then move ro farther in that direction. This '
position of the rudder is indicated on the key-
board through the electric cable by 4 suitable
indicator, - v

In Fig. 7 I have shown a modification of my’
steering apparatus, in which a three-armed
lever is fixed on the rudder-post, and is
connected dircetly to the pistons of two en-
gine-eylinders, U, Fig. 3, by rods U% The
arm U* of this lever is provided with a frie-
tion-roller, which worksupon the V-spring U™,
The latter is so formed that when the rudder

is, by the action of the said pistons, moved

either to-port or starboard it tends to restore

" thesaid rudder to its central position by bring-

ing the said friction-roller over either of its
inclined sarfaces into the Gentral angle of the.
said spring, as shown. . Or the spring U may
be arranged at one side, and the central arm
of the yoke dispensed with, as in Fig. 3.

The mechanism for firing the charge'in the
magazine A' is most clearly shown in Fig. 8,
and operates as follows: Projecting from the
front-extremity or stem of the boat is arod oy
pin, V, which extends through a suitable paek-
ing-box, W, iuto the said magazine or charge-
chamber. YWhen the boatstrikesan object the
said rod is forced iriward into contact with the
springs or points X, thereby closing an elee-
trical circuit and igniting a cartridge (shown
at Y) in the magazine. The charge in the
magazine ¢an also-be fired at any moment by
the operator on shore-closing a cirenit on the
key-board, and thereby cutting out one of two
resistance-coils placed in the ecircuit to:pre-
vent accidental or premature discharge—tha
is to say; there are two resistance-coils.

. “The baltery is not safficiently powerful to

‘{ire through both resistanee:coils at the same

time.. When the boat strikes an objeet the
resistance-coil in the magazine is cuf out by
the driving inward of the rod. V, as above de-
scribed. The battery then firesthrongh thé one
on the key-board. On the other hand, if the
operator desires to fire the torpedo-boat be-
fore she touches the object of attagk, e my-
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nipulates the switch to cab out thic coil in the
key-board, the charge then being fired through
the eoil in the magazine. This arrangement
- of the two resistance-coils is very cffectual in
preventing aceidents. : B
In order that the said torpedo-hoat may be

provided with material for maintaining the -

action of the motor-engines. for a sufficient
time, it is sometimes nceessary that the reser-
voir or vessel cuntaining the gas or flnid {rom
which the motive power is generated should
contain such gas or (luid under a pressure
very much higher than that uader which the
same can be used in the eugines.  Therefore

it is necessary to provide means whereby this

pressure can be reduced in its passage from
the said reservoir to the engine. Forthis pur-
pose I employ a valve or valves so arranged
"as to greatly reduce the pressure of she gas
as it passes te the engine from whab it is nor-
mally in the flask or holder eontaining the gas
under pressure or in liquid form. - )

In Fig. 26, wbich is a horizontal section
brokes in halves, I have showi a convenient
arrangement of the pipes and valves in my
improved torpedo-boat, the other parts of the
apparatus being omitted to permit the said
pipes and valves to be clearly seen.
figure I have shown the redacing-vaives last
abovedeseribed both arranged inthe gas-pipes
between the reservoir and the engines.

- The valve A% first reduces the pressare
from the very. high degree in which it exists
‘in the .reservoir and pipe ¢ to a comparatively
moderate: pressure on the pipe ¢, and the
vaitve Bk admits the gas, still further reduced
in pressure, from the pipe ' to the pipe'd’,
from which.i6 passes tothe throttle-vaive te
the engine. The pipe ¢°, extending through
the flask or reservoir, provides escmmunieation
between the water-spaces A” at the ends of
the same. ~ . ) :

a* is s valve for closing the pipe ¢, and which -

is opened from the outside of the boab before
the same iggbarted. «'is a safety-valve for
relieving the engine and pipe ¢’. ¢’ shows the
porition of the aforegaid throttle-valve, which
is controlled by the operator through the cibie
and the .magnets ¢ o is a small valve for
admittivg water to the spaccs A7 to compen-
sate for thie gas taken fron the reservoir. «”
is a pipe, whiclh conveys gus from the pipe be-

tween the engine and throttle-valve to a small

cylinder, «'. This eylinder is provided with
a spring-piston, connected by 2 lever to the
said valve ¢’ . .

When the throttle-valve i3 open the gas
overcomes the spring’ of the said piston and
" gpens the valvew’, thereby admitting water to

the space A’. . When the throttle-valve .is
closed the spring forees back the piston. and
closes the valve o’ '

a™ is a pipefor permitting the escape of air

from the spaces A into the exhaust-pipe of
the engine. : ' )

‘When ammoniacal gas is used ammonia in
aliquid stateis éarriedin a eylinder coniaining

In this-

2 series of bubes,and which is surrounded with
water. The gasbaving exerted its power in the
engine is exhausted into this water surronnd-
ing the aforesaid cylinder, and it is absorbed

by the water, and during the absorption ket

is developed, which is imparted to the am-
monigczl gag in the cylinder, thereby mdin-
teining & uniform pressure.

In Fig. 6 I have shown in fhis: water-com-
partment g small fan or propeller, driven by a
rotary engine, for the purpose of keeping the
water in agitation, and thereby insuring this
desired nniformity of temperature.

In some instances I make the magazine de-
tachable from the hull of the boat, so that on
striking anobject it will descend ordrop down
in the water before exploding, .

This medification of my invention is illus-
trated in Figs. 12, 13, 17, and 18, 'The maga-
zine A'is attached atits lower side {o the boat
by a chain or other suitable eonnection. At
its npper edge it is held by a rod, as shownin
Fig. 12. This rod is fitted to slide in dove-
tailed bearings, as shown at.B*, and_ when
this magazine is in its place on the bodb the
said rod i3 engaged with a cateh or stop, ¢*;
but when the said rod is driven against any
object it is forced back and released from the
said eateh or stop, and the magazind then
drops, as in Fig. 13, and is fived. .

Te effect the firing, T prefer 60 use & ball, I,
placed in 2 tebe containing two springs or
plates, E%, and drranged in an upwardly-in-
clined position, asshown in Figr 12, one of the
s2id springs being connected with the cable,
and the other with a wire that passes through
the cartridge to theground. While the maga-
zine is in the positicn shown in Fig. 12 the cir-
enib is- incomplete; but when the-magasine
drops, the said ball falls into the position
shownin¥Fig. 13, Thecircuitisthen completed
and-the magazine is fired. :

. The electrical or electio-magnetic apparatus

for generating, direeting, and controlling the

| eurrents, whereby the above-deseribed opera-

tions are effected, may beof any suitable king,
For sperating and controlling the above-de-
seribed steering apparatus, and indicating the.
position of the rudder to the operator on shorg,.
1 uso the following devices, in combination
with the pole-chabgers on the key-board.
These pole changers are geared togetherby im:
sulated toothed wheels, which are fixed on the
spindles or axles of the said pole-changers 8o
that the latter work accurately together ang
maintain the same relative positions to each
other. One pole-changer is connected by onse
of the said insulated cable-wires with a shunb
on beard the. boat, whick shunt is connected’
with a seb of magnets arranged in combina-
tion with the valve of the engine that drives
the steering apparatus, and which valve is re-
versed or opened zud closed by the reversal of
the currents through thesaid maguets, as above
deseribed, and the said engine moves the rnd-
der to port or starboard at the will of the op-~
erator. Butin order thab the operator mey.
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know the eéxact position of the rudder at any
moment, T employ the device hereinbefore de-
seribed, consisting of a series of pins.or pro-
jections fixed on an are or other portion of the
rudder-stock, and arranged in combination
with an insulated spring projecting into the

connected by one of the cable-wires with a
" pole-changeron the key-board, which is geared
with and moves in unison with the other pole-
changer, so that the electric eurrent that con-
trols the steering-engine and the currenf that
returns the indication of the rudder’s position
willboth be reversed simultanconsly. A sepa-
rate battery is connected with the index onthe
said key-board, whereby a constant current is
maintained between this index and the indi-
cating apparatus on the boat. The current
passing from the said spring to the shore is
made to indicate the position of the rudder by
the index on the key-board. Now, it will be
obvious that when the rudder is turned in

either direction, the pins ou the seetor U* will”

come successively in contact with the spring
T?, and at each contact and separation the cir-
enit will be madeand broken, and an impulse
will be transmitted through the cable, where-
by a.corresponding movement will be trans-
mitted to the said index finiger or pointer on
the key-board. A switch on the key-board is
connected with another’of the said insulated
wires of the cable, which forms the cireuit to
the firing meehanism of the torpedo or maga-
zine which includes the aforesaid bwo resist-
ance-coils. By adjusting this switeh the oper-
ator completes the eirenit through thetwo re-
sistance-coils, and then, but not till then, the
charge can be exploded cither by the opera-
tor or by the.action of the firing pin or rod,
when the same is driven in and cuts out the
other resistance-coil, as above described.
By referring to Fig. §, the arrangement of
the resistance-coil and connecting-wireson the
boat may be fully understood. The resist-
ance-coil X is convected by the wires 7 8 to
the binding-sérews 9 10, which are insulated
“from {He case or box 7, hut ave connected with
-tlie springs or points X. . The wire 11 from
the key-hoard battery is counected to the screw
9, and the wire 12 extends from' the serew 10
through the cartridge Y to the ground. Now,
when the operator;us aforesaid, cutsount the re-

sistance-coil on shore by actuating the S8WItch™

on the key-board, the current from the bat-
tery is svificiently powerful to fire the said

cartridge throngh the resistance-coil X', and-

the'operator can thug fire the charge at any
moment; or he.can await the contact of the
boat with the ship or other structure to be at-
tacked, when the charge will be fired auto-
matically by the driving in of the rod V, as
above described. When this rod is driven so
that its inper extremity or point, V', is in con-
tact with the springs X the eircuit is com-
pleted through the wire 11, springs X, the
voint V¥, and wite 12, and the charge is fired.
What I claim as my invention is—

forth.
path of the said scries of pins, This spring is

1. The two propellers, one in rear of the
other, the tubular propeller-shaft, the engine,
and the system of gearing, all in eombination,
so that the serew-propellers move in opposite
directions and with different velocities, as set

2. A torpedo-boat having side wings or div-
ing rudders, and mechanism, substantially as
described, for adjusting said rudders to any

“desired angle prior to launching the boat and

retaining them in that position, as set forth.
3. A pair of diving wings conneceted fo a
serew-shaft, one end of which projectsthrough
the side of the boat, as shown. .
4. The combination, with the sight-rods of

"4 torpedo boat, of an clastic globe or target,

which is inflated from the gas-flask, as shown
and described. .

5. The cable-reel having a detachable core,
on which the eable is wonund,which core is re-
maved to permnit the paying ont of the cable
from the inside of the coil, ns set forth.

6. A skeleton eable-reel having end plates
and side clamps and a round-edge delivery-
-orifice for the cable, as deseribed.

7. The combination of the recl-plate R’ and
thimble R’ as set forth.

8. A collapsible core, constructed substan-

-tially as deseribed, in combination with the

end plates and holding-rods of a reel, as set
forth. _

9. The combination of the reel ends IR, hav-
ing central apertures, with the clamping-rods
R?, for retaining a coil of cable. ,

10. Thecollapsible corcofthe cable-reel,con-
sisting, essentially, of the side plates, R', end
plates, R, or equivalent devices, to retain the
end plates and side plates in their relative po-
sition.

11. The core of the eable-reel, consisting of
side plates and end plates provided with trun-
nions, in combinakion with the end plates, R*-
R, of a cable-reel; all as set forth.

12. The combination of a skeleton reel for
holding the eable, said reel baving end plates
and retaining-rods, with a torpedo-boat, when
said reel is placed longitudinally of the boat
in a compariment thereof,so as to pay out the
coil of eable from the inside, as set forth,

13. The combination of the rudder and the
electric indicator, to indicate the position of
the ruddir to the operator, as set forth.

- 14. A radder stock or head ‘provided with
projecting pins,which, in the movement of the
rndder, serves to open and close the electric
civenit and indicate the position of the rudder
through snitable mechanism, substantially as
deseribed, . :

15. The combination of sector U? on the rud-
der stock, its counecting and projecting pins,
the spring U* and its connecting electric wires,
and a suitable indicating deviece at the operat-
ing-station, whereby the position of the rad-
der is indicated to the operator.

16. The combination of the rudder and the
engine by mechanism - substantially as de-
scribed, whereby the operator is enabled to
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A control the rudder .and engme by & single
elaetrie eircuib, substantially ag ast forth,

17, The combination,with the rudder-voke,
of safety-springs and resistance coils and
wires connecting with the engine, a5 set forth.

" - 18. The combination of the rudder- yoke or
itg equxvalent the electrical indicating de-
vice, and the, safely-springs-and. sires con-
necting to the rudder-engine, whereby the en-
- gine is. stopped autematieully when it reaches
its extreme position.

19. The combination of scetor U® on the
rudder -stock, having insulated points, the
-safety-springs, the connecting electric mres
and the magneis which conirol the rudder.
engine, Whereby the posmon of the rudder-is
indicated onthekey-board by the electric cur:
rent. '

20. The combination, in a torpedo-boaf,of a
gas-engine, a compon_sqtmcw.a er-tank, and an
automatic valve to contrel the admission of
water to the tank, substasiially as set forth.

21. A gas contfunmw flask, a pipe leading
from this tlask to the engine, 7 ‘and a mpe lead-
ing to 2 valve which controls the admission of
water to the water-compartment, so that this.
water-valve is opened when the engine is in
motion and closed whcn the engine stops, as
set forth.

22. Tocombination,the gas flask, pipes lead-
ing from the flask to the engine, a pipe con-
necting the engine'to a cylimlor which con-
trols the inlef-valve, and the waber-inlet valve,
and'its pipe, all sub3tautially as sev forth.

23. The combination of the gas-pipe ¢, the
throttle-valve operated by magnets o, gas-

pipe @ and watey-inlet valve «, sabsran- .

tially as ‘described.

b

24, A tofpedo-boat having the charge or

raogazine contained in a sep'wa.te detachahle
section af the bow, which section :zompletes.
and_forms part +f the boat proper. -

25. The. detmebable prow of the boat, the
retaining clasp, and the projecting rod whieh
releages e prow, all in combination, as set-
forth. .

26. The eombination of the firing-rod with
the electriv mgrent wires, whereby the cireunit
is completad and the torpedo fired by the elec-
tric S]nrk un cgiftact with an obstacle:

2%, The bination of the firing-rod, the
cireuit wires god bheir projections )x, and the
resistanes:corl X'

"28. The gombination of two 1esxstance (,oﬂs

7| and conuecting - wires and a firing - rod, ar-

ranged as described, so that the- contact of fhe
firing-rod with an obstacle serves to cut out
one of the resistance-coils and fire the charge,
as seb forth. _

29. The combination, with the ammoniagcal-
£a8 3ngme of a tor pedo -boat, of a water-com-

"partmend to absorb the gas after use and an’

%wator to accelerate absorption. :
-806. A ruddershaft projecting above and be-
low the hull, and coliarved so as to pass ‘round
the piopwer shafs, as shown in Fig.16.
In teutx‘non y that 1 claiin the foregoing as

my owa I affix my signature in presence of
two witnesses. -
JOHN L. LAY.
Witnesses:

ILLEWIS SANDERSON,
RowrLaxD GEO. BROWY




