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 Specification forming part of Letters Patent No. mhsné, aa;ea septe_mbef_ls,_1e,:0. |

.To all whom it may cONCern: o
" Beit known that I, JOHN ARCHIBALD BAL-

| LARD of Bombay, Indla Colonel in the Royal

Encnneers, have mvented or discovered certain
Improved Means or Apparatus for Controlling
and Guiding, from a'distance, the Movements
of Torpedo-Boats,” Rams, and other Vessels,

- which are truly and particulmly described. a,nd_'

set forth and the manner in which the same

are to be performed in the statement follovw-
ing, reference being had to the annexed draw-
. ings—that is to say: .
I propose to apply electrlmty to the purpose;'

of maneuvering vessels, but more especially

to torpedo-boats or ranls, from a distance, so

that the operator may be able to bring such

vessels into the proximity of an enemy, but

not himself beinjured by the explosion or con-
cussion. - The torpedo-boats would be movable

by steam, compressed air, or similar metheds.
1 propose that the person guiding the vessel
“should send electric currents to it either through
a telegraph submarine cable or suspendcd._
W u'e, and that these currents should, in the

v hereafter descmbed magnetize the cores
of electro-magnets on board and I propose to

~apply the power obtained by alternately mag-
‘netizing and demagnetizing the cores of the

magnets to the purpose of opening and shut-
ting steam-valves, and of putting machinery

into and out of gea,rm g, and, generally, of do-
~ ing such work as is necessary for guiding and

maneuvering the vessel. - The cable would be
placed in a t#nk, or wound round a reel on

‘board the torpedo ip such manner that it could
- run out easily as the boat advanced. %16 end
ith a

would be fixed near the opera.tor. .
pliant, light cable the vessel's motion would

'be but little affected, and, so long as there
remaing any cable on the reel the torpedo-
‘boat is free to move in any dlrectlon Nothing

retards it but the slight friction of the cable
running off the reel.
cable would form a bight, and run out more
rapidly, but there would be no additional drag
on the boat except that. caused by the reel
making & few more revolutions per minute.

In less water than fifteen or twenty fathoms, -
the cable would fall to the bottom, and could
be subsequently recovered. For deep water

it might be made. of buoyant matenal but it

and, rising, adheres to the magnet. .
‘matire A A i attached to a lever, [, lifting the
valve-rod r. If, now, an operator send a Cur- o

In a swrong tideway the

1 would then be much exDosed to 11131113 fmmr; :
The cable would not come over

an enemy. |
the stern, but run out through a pipe in the
bottom of the boat. The snnllest size of tor-

| pedoes for. short ranges need be mo larger

than a canoe.” The I‘u oer torpedoes are made,

| the more easily they could be guided, so_ ﬂlblﬁ

is no limit to their size except eom*emence smd :
expense. . -
The method" by whlch the stefl,m mlves.
would be opened and shut can be easily under-
stood by reference to FigureI. E M. is an
electro-magnet—that is, a horseshoe-shaped
piece of iron (the core) Wlth an insulated cop-

per wire wrapped around it. . If an. electric -
current is sent through the wire, the horseshoe -

becomes a magnet which will attract ordinary
iron. A piece of soft iron, A. A, (the armature,) -

is placed at a short dlstanca fmm the electro-
‘magnet, so that when a current is sent round

the. ere the- armature is strongly attracted,
This ar-

rent through- the mre the mfl.o'net instantly

-attracts the armature and raises the valve- ro_d.

When the current ceases the valve drops..
- The vessel may be guided by a steam steer

-ing apparatus, one way of applying which is

shown in Fig. II. C O is a cylinder, whose

piston-rod R is twice the length of the cylin-
To the ex-

der, and projects on either side.
tremities of the rod- R are attached ropes,

which move the helm H. P is a steam -pipe,
.dividing inte two smaller branches, p! p? on

‘which are valyes 2! 2% |
‘are down, the stcam passes to the cylinder, -
which is kept constantly filled ; but 1f elther' A

When these valves.

valve is hfted the steam passes out by the ex-

‘haust-pipes ¢ 62 and the pressure on ‘the pis-
{ ton is relieved ; hence it will move in the di-

rection of the 'valve which has been lifted,
bringing the helm over. Each valve has one-'-

“or more electro-magnets to lift it, in the way
| before described. The elgctmc currents to

magnetize. the electro-magnets are provided .
by a battery on board. Three or four Grove's
cells would usually suffice. The poles would

‘be connected. or disconnected by a relay,
‘worked through-the cable by the operator.

Any ordinary system of relay would answer,
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Those nused for trfun smnalm
simple and strong.

I give an ﬂlustmtmn of one lmld of relav-

i 111:1- IT. .
The line of cable-wire throunh w]m,h the 011-

crator sends currénts is comlected with the

straight electro-magnets W' W2, whose oppo-
- site polus face each other. Betwecn these
poles the north pole of a permanent magnet,
Y, swings on a vertical axis.

affected, and kept Et’btlﬂll ary in the center by

1 sprmfr' but it moves to W! with a direct cur- |
~at short dlstmceq and With comparatwely

rent and to W? with the reverse. current.. The

batterv to work the relay may be ashore or on

board. The local battery on board to work the

large electro-magnets is placed in any safe

part of the boat. The-zine pole is connected
by a-wire with. Y. A. wire.from one end of |
the coil of éach electro magnet passes to the
_copper pole, and:- a wire frmn the other end 49}
~*he. points a! a?, respectively.

- valves are lifted. .

~If the operator wmhes to put the helm to
- starboard he sends a direct current along the
cable-wire.

draws the helm to starboard.

Another way in which I propese to useq.

the magnetic force is, by applying it to put
different parts of machinery into and out of
- gearing with each other.. This is illustrated
in ¥Fig, 111
the power of putting the secrew - propcller
shaft mto and out
voust"mtl y moving, and thus to start or stop

the boat: Let. L 'be the shaft in motion,
On B is an ordi-
carried round by a pin, g, in.

and ' the screw-shaft. .
nary - Llutch I‘

a slot. On & is the projection I, which, when

1"l is pushed forwqrd catches the pin - on
The
- armature ,..'t, when attracted by the clectro-
magnet, pulls back one end of the lever i,

the shaft ¢/, and cmmes ¢/ to revolve. .

moving on the -fulerum D the. other eml
pmhu forward If, and puts the shafts in
gearing.  Yhen the armature is released, a

spring, d, pushies back the cluteh, and’ (11%0011--

neets th(,, shafts; or the clatch can be made
self- (hscouneatmn by sloping off the points.of
contmc’ﬁ betweeu it and ¢/,

Tliis action may, of course, bc rcversed._-

The two. shalts msw ‘be always in gearing
'm(l the vessel in motion, 11111{,5:: the arnmture'

s pulled back by the Gletflo*lllﬂﬂll(}t ‘which

_ \1 ould be simply placed on the other ude ot-
the 10\'01‘ and push the ¢luteh back., -
This M".stem may be applied to steering the
boat'in various ways. For instauce, tl:e pe-
mphery of the steer) mn wheel m.ﬁ'hthe cntm(‘(ﬁ

are generally

a valve, or to.

YWhen there 15

no cu-rrent passing: through the wire it is un-
‘conveniently be app

When Y is de-
flected by a hne current, it completes the local |
- ecireuit by touching a! 01' a?, and, the cores of |
the large magnets bemo magnetlzed the-_

This deflects the south, pole of X
towftrd «, and completes the circuit round |
- the electro - magnet, which -opens the-valve.
%, the. steam -escapes at ¢? and, the pressure
011 that side-of the pn:.tou bemn rehm*ed 1t_ f.

Suppose it is desired to have

of gearing with a shatt |.

and the wheel turned by an endlt,ss scmw _

This serew might receive direet motion by be-
ing geared by one electro-magnet and clutch

‘with a shaft revolving from ri n*ht to left, and

it might receive a reverse motlon by another

| _electr o-magnet and clutech putting it in gear
| with a shaft revolving from left to right. -

Whether we use the electro-magnet to open -
push a cluteh. backward and
forward, the prmclple is the same, - 'We know

that the magnetic force, in itself, could not
lied direct to pulhng the

helm to one side or another, for it only acts

small power; but the force required to lift an
ethbrmm-valve or to push forward a clutch,l_l_;_
was nothing commred to the power possessed;

by the flow of  steam which’ issues through

the valve when. open, or to the force with.

Avhich the cluteh pulla round the 111301111161‘3;_;‘_
into whieli it gears. '

| By thus app]ymg the mag netic foree, we ob-._' '
tain as much power as the fiow of ate'un or
the rev rolutions of an engine can give. = N

It is not absolutely necessary that the sig-
nalm aavires. should be insulated or. rolled ‘up.

. | O board the boat, and uncoil from that side.
If not insulated 1t :nms’f of course, be kept

above - the water. JTn’ most Cases, however,
the best arrangement seems to be. tq roll up
an msulated mble on board, and let it pay
out in the way a Qubnmrme teleﬂm]}h cable 15
laid.. -

I cmmiﬁ@r it doubtful if any relay vet in-.
vented could be trusted to perform w 1th ab-
solute certainty more complicated work than
azight and left movement, such as I have de-
SCI1 'I;I*d If it is merely desired to guide the -
torpedo - boat, or to guide a ram, “one wire
and one r(,lft,} will buﬁlcc. , Auother wire and
relay could give the additional power of
starting and &TOpplllQ the boat with one move-
ment, and of firing the charge on board the
torpedo Ly anothcr movement. It would al-
ways be swﬁ,,r howevcr to have a sepamte
wire for the clmrn c.

in the case of small bmts \) here it was
an olueot to save the weight of extra wires,
a relay of a more 00111]_‘)110‘113(3(1 nature——such
s a'(dial - ingtrument —might be used, and
worked throuﬂL a single wirej;. but a small'

steam-launch c,ould eauly cwrv a three-wire

cable. Three wires of small gage could be
well insulated Ly n cable three-ei ghths of an’
inch in diameter, and,.if the wires are’ well
annealed, the mble would be ‘quite pliant.
11001‘131'% insulating material is v(sry aultable
for this purpose. - -

The shape of the ’rorpulo boat or a.m, or.
the manner of firing the explosive material,

'lmb nothing to do mth this invention, whu,h

is a;pphcable to all kinds of wessels, and

‘| merely relates to a. method of maneuvering

them from a distance by . means of OlthI‘IClt)
Yor instance, this invention might be applied
tn frnulmﬂ‘ stc'm] l'umches h‘om the shor(, ’r




vessels in distress, when boats with persdn's

on board -could not venture to put to sea;

or it might be used to

ging an enemy’s chanuel for st‘wtmnary tor-

pedoes. ‘o o -
- 'What I claim ig—

1. The employment of electmutv for actu- |

ating the steering. mechanism of torpedo-

boats, rams, and other vessels, in the manner |

hﬁrem described and set iorth

2. The combination of an electtjlc a,ppa-

guide a steamer drag-

ratus mth the steering device of a torpedo ) B

‘boat, ram, &e. h substantially as described.

In witness whereof I, the sa,ld JOHN ARCHI-
BALD BALLARD, have 'hereunto se my hand
this nineteemth day of May, one thouaand, |
cight hundred and seventy, -

- J. A, BALLARD. )

Witnesses: -

Epw. F. BA.RKER,
- JNO. FIDO,.Jr., -
Of Bombay
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