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UNITED STATES

PATENT OFFICE.

JOHN L. LAY, OF BUFFALO, NEW YORK.

IMPROVEMENT iN ELECTRO-MAGNETIC STEERING APPARATUS FOR SUBMARINE TORPEDQ-BOATS.

Specifieation forming part of Letters Patent No. 198,126, dated December 11. 1877; application filed
March 25, 1872,

"To all whom it may concern:
. Beit known that I, Joun L. LAY, of Buf-
falo, in the county of Erie and State ot New
York, have invented an improved mode of
steering boats from a point outside of said
vessel, of which the following isaspecification:
' This invention relates to 2 method of steet-
ing boats. fromr a fixed point outside of the
‘said boat or vessel, by means of electric cur-
rentstransmitted ﬁ om ashiore-battery through
an insulated telegraphie cable, acting,through
the meédium of a battery carried on the boat
upon the steering mechanism so as to- brmO'
the control of the direction of the boat under
the influence of an operator on shoxe, or at
some fixed point of ‘departure.
My invention consists in eombining, with an
eléctro-magnetic apparatus on board | The boat,.
- and’ operated from the shore, mechanism for
shifting the steering apparatus as the eleetric
currems are Leversed, also, in combining with
the steering apparatus a cylinder and plston,
the latter deriving motion from an expansible
gas or vapor, and an cleetro-magunetic appa-
ratus for shifting the valve of sald eylinder,
and thereby moving the piston from one part
of the eylinder to another at the will of the op-
- erator.

I bhave.illnstrated in the :mnewed dmmnvs
one mode of carrying into effect the punclple
of my invention; but it is obvious that the
parts may be variously modified without de-
parting at all from said prineiple. Thusagreat
variety of electro-magnetic apparatus may be

- readily adapted to this service; so, also, may

the mode of applying the power be varied.

The valve-gear may be changed by any skillful’

mechanie, or the cylinder may be dispensed
with, and the power applied to shifting the
rudder by means of compound levers or other
mechanical means of multiplying the motion
impartedto the armature of an electro-magnet.
. I do not,theretore,propose tolimit my claim
to the mechanisin employed; but desire to
cover other modes of reaching thesame end by
means which are substantially the same.

In the drawings, Figure 1 isa plan, showing
the shore-battery, relay, and eleetro-magret
for controlling the steering mechanism. IMig.
2 is a plan of the mechanism for controlling

" on the ends of the bar I

the steering apparatus.”
section of the same,

The same letters in all the figures indicate
identical parts.

I have illustrated my invention as applied
to a rudder, A, having attached, on opposite

Fig. 3 is a vertical

sides of'the rudder post two tlllels, Al AL
"The ropes B B’ are attached to the tiller A',

and, extending on proper pulleys, are respect'-

.ively attached to the opposite ends of the pis-

ton-rod C, which extends through beth heads
of the cylmdex C. Itisobvious thatasthepis-

ton is foréed from one end of the eylinder to

the center, or to the other end, thie rudder will
be brought to one of the three positions of.
“steady,’” ‘‘port,” or “‘starboard.”’ The normal
position of the rudder is at ‘*steady,”” where it

is held by the tension of the springs D attached

to the tiller A% the piston being in the center
of the cy]mder, and both eduction- -ports of the
rotary valve Ctopen. This valveis onathree-
ported valve-seat, and is made to oscillate so
a3 o admit the steam, condensed air, or gas
used for actuating the piston, to one end of
the eylinder or the other, by meauns of a valve-
rod, ¢, on which is a slotted erank-arm, C,
eugavmg a pin ou the sliding bar I, which, in
its turn, is actuated by the hinged arm F’ at-
tached to an armature of soft iron, I, placed
between the electro-magnets G' G*, where it
is held midway between the magnets, when
they are inactive by thetensionofspiralsprings
It is obvious that,
if the magnet G' is electrized by passing a
carrent through its induction-coil, the arma-
ture will be attracted to it, and, through the
mechanism described, the valve T' will at the
same time be'so shifted as to admit the steam,
&e., to one end of the cylinder, and force the
pmton to the opposite end,thereby shifting the
radder., 'When the current is cut off, and the
magnet G* becomes demagnetized, the arma-
ture will be brought to its central 1)0511:101] by
its springs, and the eduction- -ports opened so
thatthe springs D may bring baek thepistonto
its central position,andthe rudder to Sisteady.”’
If the magnet G* is in like mauner charged,
the avn. ture will be drawn to it, shlfbmg the
valve so as to admit steam. to the other end of
the cylinder, and bringing the rudder into the
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opposite position. It isonly necessary,then,to

provide means for shifting the electrie car--

rents so as to actuate one of the magnets or

- the other to bring the rudder nnder the con:-

trol of the shore operator. No electrician

would be at a loss as to the means. I have il-

lustrated one of many different ways of doing
. this. ~ . :

In Fig. 1, Gis the actuating magnet operat-
ing the cylinder-valve. .H is a relay, and I
the pole-changer,under control of the operator
on shore, the magnet and relay beingon board,
connected with the boat-battery G, while the
pole changer is connected with the shore-bat-
tery K, the whole .being united by insulated
wires.

" progresses. The operator regulates the mo-
tions of the boat by means of the crank I
'This erank turns a eylinder of vuleanite,on op-
posite sides of which are copper plates, re-
spectively connected with the trunniouns of the
eylinder by insulated wires,the trazanion I! be-
ing connected with the ground-wire N, and I°
being connected with the insulated cable Q.
Adjacent to the plates I* and I® are plates I*
and I% respeectively connected with the zine
and carbon polesoftheshore battery K. When
the crank is turned to the right, the pole-
changer will transmit, say, a positive current
through the cable O. If turned to the left the

- poles will be reversed,and an opposite or neg-
ative current transmitied.

The relay is of famjiliar construction. Itis
compoged of two electro-magnets, H* H% hay-
ing between them an armature of steel perma-
nently magnetized, so that, the maguets hav-
ing opposite polarity, it will be sitracted by
one and equally repelled by the other. If, by
& positive .current, it is drawn to magnes HY,
a conpeetion will be formed through the poiné
HY and the boat-battery G made to act on the

The cable may be paid out as the boat"

_magnet G',thereby drawing the armétureF to.

it,and moving the valves, as already deseribed.
The, reverse or negative current will give an
opposite direction to the armature H® of the
relay, sa that when the ¢rank I' of the pole-
changer is turned to the left,the armature will
be attracted to the magnet H?, and the current
from battery G caused -to act on magnet G?
reversing the valve. The electric cirenit is
completed through the ground-wire M,extend-
ing from the relay into the water. - R

Thus, by plaeing the crank 1! vertically,and -
cutting off eonnecting-lines between the bat-
tery K and cable O,the helm will be hrld by the
springs D at “‘steady.”” By turning the crank

‘to the right, the helm may be brought to—say,

gort, and by turning it to.the left it will be
rought tostarboard. Thusmay theoperator
on shore guide it with the same certainty that
ke eould if on board with his hand on thetiller.

What I claim as my iovention, and desire

to secure by Letters Patent, is— ‘
- 1. In combination with the steering appa-
ratus of a vessel, an insulated conductor ex-
tending to'a point outside of such vessel, and
electro-maguoetic apparatus for shifting said
steering apparatus, substantially as seb forth,

2. In combination with an apparatus for
generating, conduecting, and applying electrie
eurrents to the operation of -eleciro-magnetz
on & boab from a point outside thereof, a valve
operated by such magunets, a cylinder and pis:
ton and steering apparatus, operated substan-
fially in the manner set forih.

In testimony whereof Ihavesigned my nams
to this specification in the presence of two
gubseribing witnesses. ’

JOHN L. LAY.

Witnesses:
R. Masoxr, .
B. Epw. J. EiLs.




