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To all whom it may concern:

- DBe 1t known that-I, HORACE P. GRISWOLD,

~a citizen of the United States, residing at

10

- pertains to make and use the same, reference
being had tothe accompanying drawings, and
toletters or figures of reference marked there-

5

Providence, in the county of Providence and
State of Rhode Island, have invented certain.
new and unseful Improvements in Eleetro-
~ Magnetic Steering and Reversing Mechanism
for Torpedo-Boats, &e.; and I do hereby de-
_clare the following to be a full, clear, and ex-

act description of the invention, such as will
enable others skilled in the art to which.it.ap-

on, which form a part of this specification.

My present invention relates particularl yto.

a device for automatically steeri ng torpedo-

boats, rams, &e., in any desired direction by

means of electro-magnets, which conneet with |

the steering mechanism, the -whole being self-

contained within the boat and independent of

- control from the shore when in use.

25

~-to be vibrated laterally by means of an elec-

... My invention cQ_nsistS of a c‘ontinnt)usly—ref
~volving shaft having a serew - worm secured :
thereto, one end- of which (the shaft) being

mounted inan armor bearing, which is adapted

~ tric current passing through an elect ro-mag-

- het, In combination with two toothed wheels
or sectors, the angular movement of the latter

30
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being transmitted to an arm or tiller secured
to the rudder-post,whereby the boat is steered
right or left, according as the said worm en-

gages .1ts corresponding toothed wheel, the

worm being disengaged from both wheels when

‘the boat is running in its true or ‘‘steady

course. S T | .
- It also consists of a delicate arm or finger
adjustably secured to the compass needle and
card, in combination with an insulated disk
carrying two mercury-cups and a pivot, upon
which a forked two-arm lever is adapted to

- vibrate, a battery or other generator of elec-
tricity, which conneets said mereury- caps,

.50

pivot, and electro-magnets, before referred to,

course causes the said finger to tip or detiect

‘the forked lever so that the latter is made to

engage its corresponding mercury - cup, thus

makingan electric connection with the eleétro-
- .Imagnets, and causing the worm to swing into.

) contact with one of the toothed wheels for the
| purpose of operating: the rudder, the boat

thereupon immediately answering the helm
and resuming its course, the magnetic needle

at the same time returning to its true OF Nor-

mal position, by meauns of which the finger is

35

withdrawn from the mercury-cup and breaks

[-the electric cireuit. - o
Theinvention furtherconsists ofan insulated
~disk seeured to a vertically-supported spindle,

which is adapted to be revolved by means of

frictional gearing, a revolving dial provided

with one or more removable pins, which en-
gage an escapement.- lever, the . latter in turn

adapted to engage an escapement - wheel se-

cured tosaid spindle, the dial being connected

60
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with the slow-moving gearsof a cloek-trainor

to a shaft driven by the propelling - motor. -

By means of this latter combination the boat
15 enabled to be reversed in its course without

reversing the engines—that is to say, the boat
‘can run ahead in its course any predetermined

distance, say, five hundred yards, when, by
means of the action of the escapement and its

mechanism, the compass-eard, &ec., isrevolved
one hundred and eighty degrees, thus bring-
‘ing the mereury-cups aft of thespindle. The
boat then turns oue hundred and eighty de-
greesand runs in the opposite course, say, one

hundred yards. The moving parts are again
reversed,which brings the mercury-cups, &e.,
forward of the spindle to their normal posi-

-tion. The boat, now responding to the helm, .

again turns one hundred ard eighty degrees
and runs one hundred yards, more or less, in
1ts original course, as predetermined by the
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relative arrangement of the pins in the revoly- .

ing dial, afteir which another half-revolution
of the spindle, as before described, causes the

| boat to finally turn and run in the opposite
‘course again until the shore is reached, unless

1t meets with an obstruction. |
The invention finally consists in combining

| with the above-mentioned dial cm*ryingﬁpins_

adapted to engage an eseapement-lever, &e.,
another removable pin mounted in said dial,
which engages with certain locking mechan-

Ism at a predetermined point in the boat’s
course, whereby a pinor key is autcmatically
inserted into the firing pin or arm, which ex-
‘plodes the torpedo carried within the vesse].
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DBy means of this latter device a person may |
handle the boat upon 1ts arrival inshore with |

comparative immunity from danger, all as

will be more fully heu‘-nmltm deswihed, and
claimed.

In the accompanying lluee b]lrets of draw-

1ngs, which I have pw]mu.t],to 1llustrate my

improvements, Ifigure 1, Sheet 1, represents
a longitudinal central sectional view of a sub-

marine torpedo boat, showing the relative ar-

rangement of theseveral parts comprising the

Invention. Fig. 2 isa horizontal sectional plan

view of the same.  Ig. 3 1s an enlarged ver-
tical sectional view of the conmpass card, nee-
dle, &e.  Fig. 4isa plan view of the Same the
hoat’s course lnm” due north and “St(“1d3 7
Fig., 5 1s a sumilay pl an view showing the po-
sition of the needle, e, reversed, lhe same
corresponding to a south course. I‘lg G is a
front view in elevation of the insulated disk
having. mercury-cups therein, and also the
forked lever, the arnis of w hwlmrem the nor-
wal or non-contact position. Iig, TisasimP
lar view ahomng i portion of the disk and
one of its ecups in central section, the forked
fever being tipped laterally by means of the

L CONIPASS- needle thereby causing one arm of

40

O, Sheet

the lever to u]n:w ari open mercury-cup and
closing the clectrie circuit. Fig. 'S is a de-
tached sectional view showl 1115_1 dlbOthd wheel
f}lctlon’llly mounted onitsdriving-shaft, Fig,
, 18 @ plan view of the compass- Cdl(l

A bhm\ mﬂ the partsadjusted torun theboat
in a northeast course. Tig. 10 1s a detached
view, enlarged, showing the screw-worm in
contact w 11*11 tlw star l)um d toothed wheel, by

“means of whieh the rudder is earried to star-

board, thus causing the boat’s head to diverge
from its course toward theright. Fig. 11isa
similar view, the worm, however;, being in

contact with the port \1110(‘4 Cor leqlmndmﬂ to
~ i port course..

Iig. 12 1Epresem~a the serew-

Sworn 1n its normal position, disengaged from

45

“both wheels, the rudder then standing ** fore-

and-aft’’- or steady. IMig. 13 15 a vertical
central sectional view un*reqpondmfr to the
preceding figure. Fig. 14isa detached view,
enlarged, showing the electro- magnets and the

 armature therefor, havingtherevolving worm-

5C
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. forward or aft of the spindle.

shaft mounted in an arm depending there-

“from, said worm, &ec., being in the normal po-

sition indicated b.y th‘e two pl'eceding figures.
Figure 15 1s asimilar view showing the worm

swung 1nto engagement with the port wheel

by means of the electric current passing
throungh the magnets. Fig. 16 1s a plan view

(reduced) of a stationary disk or plate, the

same being 1nsulated, and provided with elec-

' trieally-connected plugs so arranged that the
mercary-cups and pivot of the movable in-
sulated disk coincide and connect therewith

in either position, whether the cups stand
Fig. 17 is a

central sectional view of the same, showmg Q
portion of the movable disk, one of the mer-

“cury-cups thereof being in contact with one of

the said electrically-connected plugs. Fig. 18
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is a reduced plan view of the boat, showing

the arrangement of the condueting-wires which
form the electric circuit, the mercury-cups

being forward of the c~p1udle-, and the boab
salling in (say) a north course. Fig. 10 1s a
‘:llml.zu view, the movable disk, howeéver, hav-
ing been revolved one hundred and- ewhty
degltes on its axis, thereby bringing the mer-
cury-cups aft of the spindle, and‘ c:.msiug the
boat to turn and run in.an opposite or south
course. Fig. 20, Sheet 3, is an enlarged view
showing the revolving dial provided with piuos
'uJ‘lpted to engage a. lever (shown broken) by

| means of w h]C’h th{, course of -the boat is re-

versed, said view also showing the safety or

lovkmﬂ' device, the lever therefor being re-

tfuned In 1ts nor ‘mal position by aspring: catch.

While in this position the torpedo i1s adapted
to be exploded. Fig. 21 is a similar view,
except that the dial has been turned on 1ts
axis about three-fourths of a revolution,which
movement reversed the course of the boat
three times, and finally w ithdrew the safety-

lever from its spring-catch, thereby foremg
the pin down into the opening. formed in the

| exploding-rod and locking it (the rod) in the

safety position.. Fig. 22is a plan view of the
parts represented in T ig. 20. Itig. 23 is a de-

| tached view of the spring-catch w ltll the lever
retained therein; and Fig. 24 represents, ap-

pr oximately, the course of the bhoat after leav-
ing the shore until its return thereto, and eor-
respondlng to the relative arr ﬂnfrement of the
pins, &e. (Shown iu Figs. 20, zl, and 22.)
'The foilowing is a more detailed description
of the 1mprovements hereinafter claimed. 1
would state, however, in passing, that hereto-
fore, so far as I am aware, the movements of
this class of torpedo-boats, rams, &c., have
been controlled through the ageucy of elec-
tricity by the mdmpuldtlons of an operator
stationed on shore, the electric current passing
through one or more cables, which connect
the boat with the battery, &c., on shoie, such

control, even at the best, belng unsatisfactory.

By means of the presenb improvements I
design to practically overcome most of the ob-
jections urged against the former systems.
To this end A, dgain referring to the draw-

7O
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1ngs, deswnates the boat as a whole the form

-and constructlon of its hull aS nell as of the

materials composing it, bemn' as common to
boats of this type wherein the torpedo or other
explosive iscarried within the boat, such boats

“inservice bieing wholly or partially submerged

as may be deslred the object being, mainly,
of conrse, to destroy an enemy’s vessel by con:
tact theremth thus causing the explosion of

‘the torpedo and. conscquent “loss of said vessel,

although practically demollshnw the torpedo-
boat 1tself. *

As before stfxted A mdlcates the bmt pro-

vided with a rudder F, and propeller (-r, the

latter being secured to a shaft, G, which is
driven by means of the motor or engme B,
acting through the gears b b’ , Stears, com-

120 °

[25

'i30_

pressed air, or cther. suitable gas OF - vapor._
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being supplied to said engine under pressure |

trom the charged tank or reservoir B, as com-
mon, and to which I make no ciaim. Electtle
ity a,lso may be successfully employed to pro

s pel the boat through the water.

- D indicates a Lontlnuously-revolwun shaft
connected by a universal. joint, d, to the en-
- gine-shaft, as drawn, although any other suit-
-~ ably driven and mounted shaft, may be used.

10 Secured to the rear or after portion of the

- shaft'is a screw- worm H, said shaft being
journaled in an arm, ¢’ dependmn‘ from a rod
| h mounted in bearmfrs ¢e Figs, 1, 2,

L KK designate a pair of eleotlo magnets,
i5 having the slnt’b D pasemcr freely bebweeu
" them, the armature K’ of the magnets being

also seeuled to the rod E, before deserlbed

[t f*are smtab]y mounted vertical shafts,.

between which the shaft' D also p‘lSS@S
2c To the lower end of each shaft f* is se-
- cured a wheel, 1, having teeth A° extending
‘about ninety degrees around its peripery, said
wheels being so placed that the worm H will
‘not intergear with either in its normal: PoOS-.

25 tion. To the upper end of each shaft f* is

secured an arm, f* which in turn connects
with the lever or tiller f” by means of a link,
- /% all asfully shown. It is obvious that ue«
the armature K’ is vibrated or. deflected by

30 means of the electric current toward port or

starboard, so also will the end of the shaft D
he moved laterally, and the worm H be made
to engageits corr espondmg“heel H’, thereby
causing the rudder to move and (,h.rmﬂ'e the

35 direction of the boat.in its course. The shaft

C, as drawn, extends forward, and has a small

- hevel toothed wheel, a, loosel_y mounted there-
 on, a spring, «, and, ad_]ustmﬂ* means a* ‘1180
- being connected therewith. - ' '

- 20 S indicates a vertieal splud]e mouu*ed in

suitable bearings, v, at the forward end of the

boat. Said Spl[ldle has a bevel-gear, ¢, se-

‘cured thereto adapted to ]I][E‘Iﬂ‘f}dl W 1th the
wheel a. A * two-pin”’ 'eS(apemeut wheel,
15 W, is also secured to the spindle S, the ]dtt@l

o whee] engaging the escapement- lever m, piv-

- ofed at m’ “to the standard a*, the construe-
tion and operation of this: escapeumub being
" as common, and to which I make no, specific

50 claim.

- Upon the shafi C, aft of the gear a, is se-
cured a worm, J, which engages or opemtes a

- dial, R, secured to the axle 7, the latter. be-

ing sultdb‘y mouuted - Near the outer edge

-55-0f said dial ]S drilled a circulaily- a,tla.nored,

. series of holes, , adapted to receive pins o/,
~ &c., Sheet 3, by means of  which the ]a.ttet

=" "éngage the rear end of the escapément-lever |
- torelease the wheel W, and permitting the ;.
~6c spindle to revolve one hund:ed and eighty

“degrees on its-axis. . _
1'do not restrict myself to the use of the
“dial and worm as shown, as the escapement

B ‘may be effected by the employment of a slow-
€ 5 moving clock-train having a perforated dial

the Spllnﬂ“ a’ against: the wheel a beluﬂ* such
that as long as a pin, ', of the wheel W bears

against a pin, w*, of the lever, the spindle is 75

prevented from tmnlun' 01l ltb axis, the shaft

¢ then freely revoh ing in the wheel a; but as
soon asthe pinw' is 1o!msod by the movement

of the lever m, then said spring overbalances
the friction of the spindle and its connections, 75
and  causes the wheel « to drive the spindle
mouud one hundred and eighty dentees, after
which it (the spindle) remalns etdtlonaty un-

til again released, as before.

. An important improvement intimately con- go
nected with this mechanism consists in drill-

inganother seriesof circularly-arranged holes,
¥, In the dial R, said holes,. howe\ er, being
lacated nearer the hub,and adttptod to 1eoewe

a pm y', the latter in turn engaging the free 85

end ¢ of a pivoted lever, ¢, supported by a

~spring clip or holder, I, bv ieauns of which the

leverisadapted to be autom ttleally withdrawn

from said holder f01 purposes about to be.de-
scribed, 9C

VYV indicates a tod suitably mounted in the

“boat and prowotmu through the hull in front,
‘the rear portion of the 1od passing through

supports ¢, and having its end adapted to ex-

‘plode the cap f of a torpedo, T, a spring, $ .95"-.
_bearing against a collar, §*, of Smd rod ser Vl[]ﬂ‘ |

to force the latter forward against the bearlug .

¢. A hole, d', is now drilled down 1nto the
bearing qnd through the rod. A pin, @&, is
eeour(,d to and extends downw ardly from the 1O
lever ¢, before described, for the purpose of
passuw into said hole d’ and thus lock all the
parts together, thereby preventing the rod V

| from moving rearwardly to explode the tor-

pedo, all as fully shown in Sheet 3. To the 105

top of the spindle 3 is pivoted the magnetic
‘compass-needle n, which is secured to a com-

pass-card, N, as usuo] A delicate finger, o,

is.adj uemb]} secured to and projecting beyoud |
the needle n, as shown in g, 3, &e.- 110

L mdlcate s a disk -made of sultable insulat-

Ing material, the same }:)eu:u:r seomed to the
.epludle Q,aud provided near lts edge with the

metallic cup or plug A% the latter havmﬂ‘ the

siallslotted two-arm lever I pivoted thereto at 1 ['5-

i*, the slot ¢ being adapted to receivethe outer
or free end of the finger o, before described.

-IExtending from and at- 1:n*h|3 angles to the

slotted portlou of the lever I are the oppo-

sitely-formed arms i’, the outer ends thereof 120

being bent down wardlv to enter the open end

of the metallic cups & k which are secuared one

on each side of the center cup, I?, to said disk.

L, as fully shown in Sheet 1. |

M designates an insulated disk, the latter 125
however, bemn stationary and secured to the

‘upper beari 1ng, . Said disk is provided with. -

two metallic plugs, g’y which are arranged in
line fore-and-aft. Arranged on either side of
these plugs are secured to the disk four addi- 130
tional plugs, g, as fully shown in Fig. 16,

both sets of plugs belng so placed and secured

adapted to carry.said pins ¢/, &e., and oper- | to the disk that the cups A’ h of the disk I,
ate the lever m the pressure or tenswn of A beture descrlbed stand dlreet]y over the for-

___________
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- The tank or reservoir B’ is now charged. with
steam, compressed air, gas, or, other suitable |
| ‘The safety or

locking lever ¢’ is"swung up into engagement
‘with the spring-holder I, thereby permitting. |

% 333008

ward set 0f plugs, ¢* g, 1f the boat be running | 1.

in its forward course, or over the opposite or | 1ts course, say, toward the east, the magnetic

‘after set of plugs v,hen the disk L is reversed

in position for the purpose of reversing the

boat’s direction, -
The electric conneetlons are as follows: Z-

designates a battery or other generator of elec-
trlclty,seemcd on board the boat, from which

1 1s the wire

“which connects the battery and the forward

- plog ¢
.~ the battery and the after plug ¢~

.IS

2 1s “the wire connecting

3 is a wire
which connects the forward starboard plug

g and the port electro-magnet, 4 being a wire

together.

R connecting the forward pmt plug g and the

- starboard electro-magnet. 5 isa wire adapted

20

- port electro-magnet.

..25

to connect the after starboard plug g with
the wire 4 leading to the starboard electro-
magnet.. 6 is a similar wire connecting the

“after port plug with the'wire 3, leading to the

718 a Shmt, wire con-
‘necting both the port and starboard electro-

magnets K K, and 8 is areturn-wire connecting
sald man"nets and batterv A to complete the
electrlc cu‘emt .

The manner of ad_]ustmg and settmg the sev-

. eral parts hereinbetore described, for the pur-

30

pose oferunmng the torpedo-boat may be stated
substantially as follows: The course of the

boat is first decided upon, which, say, will be
to run it one thousand yards north, then re-
-+ verse and run south five hundred yards, again
- 35
. and finally, reverse and run south five hun-
“dred yards, when, if no obstruction is pre-
sented to the projecting rod V, the safety-

reverse and run.five hundred yards north,

- cateh & will then be forced down to lock the

40
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rod in position, the boat meanwhile continuing

1in its southern course aboutfive hundred yards
“more until the shore is again reached, substan-

tially as ‘indicated 1in the diagram shown in

‘Fig. 24. -The pins «’ «* ¥* are now inserted in

holes # of the dial R, Fig. 20, the distance be-

tween the centers of said holes corresponding,
say, to a run of five hundred yards at a cer-
tain Speed of the propeller. The pin ¥ is then

inserted in an opening, y, for the purpose of

locking the torpedo-rod at the proper time.
“(See also Fig.20.)  The finger o is then secured |

in placedirectly overand inline with the neédle

7, (for a north course,) substantially as shown

in Figs. 1 and 2, the mercury-cups and pivot
of the disk Li b_el_ng forward of the spindle.

vapors under hlgh pressure.

the torpedo to be exploded by means of the rod

'V whenever the latter comes in. contact with
‘an obstruction suﬁment to overcome the re-
sistance of the'spring &%
. admitted into the cylinders B, and the boat
~ started on its northern course,-the shafts re-
S volv:mg 111 the arrow- dlrecblon shown 1n Fig.

"

left arm, ¢,
extend wires, IFig. 18, conneetmfr satd plugs |

_'Iuo'.g"_’,g and electro-ma’g’nets K, the wires being.
numbered as indicated therein.

The steam is now

needle n will of course secek to pomt due
north, and, consequently, move.toward the

left or port, whlch movement, by means of the

finger o sccured thereto, deflects the pivoted

forked level T and causes the lower end of 1ts

to come in contact with the mer-
cury I/, (,ontfmled in the corresponding cup,

h, Iig. 7 thereby forming an electric cireuit
\\% lnch nwludes the electro magnets K K. The

electric current now passes almw the wire 4

(through the medium- of th60111) h, its spring
connection p’, and the corresponding plug g,

-Figs.16 and 17) to the starboard electro-mag-

net K, thereby charging the latter, and caus-

‘ing the armature K’to vibrate and engage

therewith, which movement at the same time

carries the revelving worm H into gear with

the port-wheel H’, Figs. 11 and 13, thereby

l\ow, in case the boat varies a little fr om

70
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driving the latter in the arrow-direction and -

swinging the rudder F to port. The boat, an-
swering the helm, soon resumes its normal or
steady course. Thls htter movement of the

boat causes the arm 7 to leave the mercury,
Fig. 6, thus breaking the electric circuit, the
_qrmature &e., then being in the 1)05113101:1

shown in Iigs. 12, 13, and 14, the same cor-

‘responding to the steddy cour se.

Any deflection of the boat to the wesn or
port will result in connecting the arm ¢ with

the wire 3, leading from the starboard plug g to
‘the port electro magnet, thus making the cir-

cuit and causing the armature to vibrate to the

| port side and swing the worm H into gear with
‘the starboard wheel, H’, and the consequeub

movement of the rudder to starboard, all as be-

fore stated, except that the operation 1S re-

versed. Now as the boat reaches the end of its

first-or one thousand yards course the pina’en-
gages the esca,pement lever m, thereby releas- -

ing the pinw?and permitting thespindleStobe

.turncd one-half of a revolution, the lever with

its pin w’ meantime returning to prevent the
wheel W from furtheraxial movement,the disk
L, &e., then being in the position remesented
in Fig. 5, wherein the cups & 1> and needles n o
are aft of the spindle and pointing south. By
means of this reversal of position (see,also,Fig.

19) and the persistent tendency of the magnetlc
needle » to point toward the north, the electric.

circaitf is again formed and the armature elec-
trically connected with one of-the electro-mag-
nets K, thus bringing the worm into gear and

or starboard position, the same being about
forty-five degrees from the steady line. The

teeth A’ of the wheels H' extend about ninety de-
grees around its circumference,as shown.

Itis
obvious that as the rudder reaches its extreme
position, 8o, also, at the same time will the
wheel be revolved to its:-extreme limit, the

‘worm then bearing against the smooth poruou
-of the rim and preventing further movement

thereof.” As the boat turns at " in its course

and gradually assumes a straight southern:

dourse, the needle n then i8 pomtmg due north

90
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120

_causmg the radder to move to its extreme port

125

130
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or astern. .
-~ cause the arms ¢’ to deflect right or left into
the mercury-cups, thereby again turning the
rudder in the proper direction by means of
the electric cireuit, to head the boatinits true
course, as before described. After ranning
south five hundred yards the pin «’releasesthe
escapement mechanism, thereby turning the
spindle another half: 1evelutien which move
ment places the cups and needles forward of
the splndle, the boat gradually turning in its
course at %, as just dESCI ibed, and again runs
north, w hen, after sailing five hundred yards
in thIS direction the eeetmuously -revolving
15 dial R.causes the pin «’ to release the escapg-
- ment mechanism and again revolve the spin-
- - dle and its attachments one-half turn, the
‘needle, &c., then pointing astern or south.
As before stated, the magnetic needle n bears
toward the north thereby keeping the electric
- circuitelosed u I]tll the boat passes the center &
~and heads due south, at which time the needle
~ will point due nelth or astern. “The boat now
- confinues in its south course about five hun-
.. 25 dred yards, when the pin ¥, mounted at the
f back of the dial R, engages the free end ¢! of
the suspended level ¢ and forces it from the
spring-holder /, thereby inserting the pin &
~ of the lever dewn into the opening d’ of the
30 torpedo-rod V and its bearing ¢, (see Fig. 21,)
~and preventing endwise movement of said rod
to explode the torpedo. .
‘occurs at the point 3 in the diagram.
boat still continues on its course about five
. ';5 hundred yardsuntilthe Sherers again reached
- as fully shown.
It is obvious that the mechanism may be
reddlly set and adjusted to run the boat in

other " directions and fer Ionﬂ'er or eh01te1 |

. 40 courses, asdesired.

It is evident that by means of thisinv ention

the engines or other propelling motor always
runs in the same direction,and is not reversed,
~an opposite or different course for the. boat

::, i;'* 45 being effected by means of the reversal of the

- needles, &e., which results in the consequent
turning of the boat, all as before described.

T am aware that patents have been issuned
to Baliard, Lay, ahd Washburn, the same be--
o 50 ing nnmbered and bearing date, respectlvely,
. as follows: No. 107,326, of September 13,
- 1870, No. 198,126, of Dedembes.ll 1877, and
No. 313 901, of . March 17, 1885. Therefore
. I do net cl‘nm, broadly, a boat-steering de-
" 55 vicecontrolled by means of anelectric current;

- but the steering mechanism herein. descrlbed
together with the magnetic needle -having a
- finger -adjustably secured thereto engaging
a lever adapted to electrically connect me-

| 60 _tallie cups or plugs secured to an insulated

*disk rigidly mounted-on a spindle adapted to

~ be intermittently revolved, and the automat-
- 1cally-operated safety or leekmg device for
the torpedo, are both new and useful.

“'What I do clainmi and desire to secure by
United States Letters Patent, is—

1. In a boat of the eharacter herembefere

s

This latter operation |
‘The | hereinbefore set forth.

[}

i

!

|

“cury or contact cups secured below the lever,

|

Any vauatlon of the boat will now | described, the combination, with the rudder,

of a shaft havi g a serew-worm secured there-

to, mechanism for revolving the samey a jour- 70
naled rod having an arm adapted to suppert
the free end of said shaft, two worm-wheels
suitably mounted, having the worm. arranged

to freely revolve between and mdepeudeutly

of said wheels, apd levers or other substan- 75
tially equivalent means which connect each
wheel with the rudder, the whole arranged
whereby the journaled rod is adapted to vi-
brate and cause the revolving worm to engage
either wheel, the angular movement of the
latter being trensuntted to the rudder, sub-
stantially as shov. n, and for the purpose set
forth.

2. The-combmatwu, with a radder -con-
nected with a worm-wheel mounted on each
side of the center of the vessel, a worm se-
cured to a jointed shaft intermediate of said
wheels, and mechanism for revolving the shaft,
of a loosely-mounted rod provided with an
arm havirg the free end of the worm-shaft
journaled therein and a pair of electro-mag-
nets having the armature thereof secured to
sald rod, the-whole combined and arranged

80

90"

.whereby the worm is disengaged from both

wheels when the magnets are demwnet]zed

and engaging either wheel, aecerdmrr as the
armature is attracted and vibrated toward
either magnet by means of an electric current
passing through it, substantially as shown and
100
- 3. In a boat of the class deseubed the com-
bination, with the rudder, connectlens worm-
wheels, and electro- magnets having the ar mn-
ature thereof securedtoarodw ‘hich carries the

revolving shaft and worm, substantially as 103

shown, of a eompass needle and card, mounted .
| as usual, a finger adjustably Secured to the

needle, a pivoted two-arm lever adapted to -
receive the free end of said finger, two mer-

TI0
adapted to each to receive an arm thereof,

-and suitable conducting-wires connecting said

cups, lever, and electro-magnets with a bat-
tery or other suitable source of electricity to
produce a circuit, the whole arranged  on
. board the vessel, wher eby any ma.terlal varia-
tion of the boat from a straight coufse-is 1in-
mediately counteracted by the magnetic nee-
dle, which latter causes the cerreepondmrr arm
of the pivoted lever to engage its correspond: 120
Ing mercury-cup, thelehy clesmg the electrie

Its

cireuit and instant] y deflecting said armature,

thus swinging the worm into-gear with one of
the wheels 'md moving the ludder subsban-
tially as shown and set forth. -

4. In a boat of. the class herein described,
having a suitable electric battery and prepel

125

ling mechamsm, the combination, with the
-electrlcelly connected steering dewce com-

pass needle, card, and adj ustqbly secured fin-
ger, of a suitably- “mounted spindle adapted to
be intermittently revolved one hundred and
eighty degrees, mechanism, -substantially as
shown and described, for eﬂ‘eetmg the same, 3

130
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set of thrae electrically-connected stationary steenng and reversing apparatus hereinbefore

metalli¢ plugs secured forward of the spindle,.
and a similar set of plugs secured aft of the
spindle, an insulated disk secured to and re-

“volving with said spindle, the disk having a

forked two-arm lever pivoted thereto, and the
two mercury-cups, said lever and eups heing
electrically connected with either set of sta-
tionary plugs, the whole combined and ar-
ranged, whereby the boat 18 automatically re-
versed in its course, said device being self-con-
tained and mde-pendent of control from the

shore.
5. Thé combination, with the ~suitably- |

mounted firing-pin or torpedo-exploding rod

- having an opening formed therein, of the piv-

oted suspended lever having a pin secured

thereto and a revolving djal prowded with a |

pin adapted to engagesaid lever, whereby the
latter is released and its.pin made to enter the
sald opening, thus locking the rod in position

" and preventing it from exploding the torpedo,

.25

substantially as shown and set forth.

6. In a compass, the combination, with the
insulated disk secured to a spindle adapted to

‘be automatically revolved, provided with two
electrically-connected mercury cups and an

. €lectrically-connected pivot, on whicha forked
two-arm lever is adapted to vibrate, of a mag-

30

netic needle and its compass-card; mounted as
common, having a de]icate'-ﬁnger adjustably
gsecured to the top of the needle, the free end

- of the finger extending beyond the needle and

35

~ engaging the forked or slotted portion of the

two-arm lever pivoted to said insulated disk,

substantially as shown, and for the purpose
- "8et forth.

7. Thelmprm ed automqtlc electm magnellc l

| mouuted on a revolving shaft, ¢, and a gear,

| leases the wheel W, secured to the spindle §,

described, the same conmstlnﬂr of the electro-

magnets K K, having the armature K’ thereof
secured to a freely-mounted rod, from which
| depends an arm, ¢, in whicha rev -olving joint-
ed shaft, D, carrying the worm H, is journaled,
toothed wheels H’, mounted each on a shaft,
f*, from which extends an arm, 7, that con-
nects with the tiller f' of the rudder, a suit-
ably mounted spindle, S, adapted to be re-
| ‘}olved by means of the gear a, frictionally

40

45

50
'y secured to said spindle, an escapement-le-

ver, m, operated by means of one or more pins,
w' w’ ¥*, carried by a revolving ‘dial, which re-

an Insulated stationm‘y disk, M, having the 55
two sets of electrically-connected plugs g ¢*

i secured thereto, the ipsulated disk L, prcvided .
| with the two mercury-cups k, and pivot ',
{ secured to said spindle, a slotted two-arm le-
ver, I, mounted in the pivot 2% a .compass-
k card N magnetic needle n, and ﬁnger 0, ad-

60

1 Just&bly secured to the needle and surmount-

ing thespindle, a battery, Z, or other generator
of electricity, and.the e]ectrlccondu(,tmrr -Wwires
| connecting the several plogs ¢ ¢, cups A h, 65
pivot /%, electro-magnets K K, and battery Z,
to form _the circuit, the Who]e combined, ar- .
ranged, and adapted for use substantially as
shown and set forth. -
. In testimony whereof T have affixed my sig« 76"
nature in presence of two witnesses.

HORACE P. GRISWOLD

Wltnesses
CHARLES HANNIGAN
- GEOo. H. REMINGTON.
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