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GEORGE W. BEARDSLEE, OF COLLEGE POINT, NEW YORK.

IMPROVEMENT [N MAGNETO-ELECTRIC TELEGRAPHS.

Specification forming part of Lefters Patent No. 89,8%6, dated August 4 1863.

To all whom it may concern : 1
Be 1t known that I, GEORGE W. BEARDS-
LEE, of College Pomt (Queens county, and
State of N ew York, have invented certainnew
and useful Im provemente in Magneto-Electric

Telegraphs; and I do hereby declare that the

following 1s a full, clear, and exact descrip-
tion thereof, reference being had to the accom-

panying drawmn*s, making part of this speci-

fication, in which—

Figure 1 is a top view of an apparatus on
my 1mpreved plan; Ifig. 2, a vertical section
taken at the line A « of I‘10 1, but with the
pointer or needle and the h‘mdle for operating
the apparatusin a different position; and Fig.
3, & -horizontal section taken at the line B b
of Hig. 2.

The same lettels indicate like parts in all
the figures.

The leading object of my said invention in
telegraphing by magneto-electricity is to en-

able the operator, by the operation or move-

ment which he makes to designate or select
the character or sign which he desires to trans-

- mit, to develop the electric current by which

such character or sign i1s fransmitted; and
to this end my said invention consists in the
employment of a magneto-electric engine by

‘the rotation of which electric impulses are in-

duced alternately in opposite directions, con-
nected by sunitable conductors with electro-
magnets the polarity of which is alternately
reversed by the alternately-reversed impulses
Induced by the engine and an intferposed vi-
brating permanent magnet or armature, which
1scaused to vibrate by the alternately-reversed
polarity of the electro-magnets, when these

are combined with a meehemsm whwh as the

operator indicatesor designates the ehnraetels
or signs which he desires to transmit, will op-

erate the magneto-electric engine, and thereby
develop(or generate)theelectricimpulseswhich
transmit such character or sign; and the sec-

ond partof my said invention consists in com-
bining with the foregolng, or the equivalent
thereof, an escapement to indicate or develop
the Gh'LI‘ELGteI' or sign transmitted.

In the accompanying drawings, « represen ts
a wheel of radial maguets constructed on the
plan .desecribed in Letters Patent granted to
me, and bearing date the 27th day of Decem-

| and lettered, according to their polarity, alter-

nately N and S. This wheel of magnetsis com-
posed of a series of plates of the form repre-
sented, and seeured toa vertical shaft, b, mount-
ed in suitable bearin gs,asrepresen ted. "Above
this wheel of radial magnets is arranged a
series of spools, ¢, there bein g as many spools
in each series as there are arms in the wheel
of magnets.

On the lower end of the shaft there is a
cogged pinion, d, which engages the cogsof a
wheel, e, Which, in turn, engages the cogs of a
large wheel, f, the hub g of which is mounted
to turn on a hollow stud, /i, secured to a plat-
form or bed-plate.

The shatt b is provided with a ratchet-wheel,

: j, and pawl k, to prevent the wheel from tmn

1ng in the confrary direction of the arrow.

Ontherim of the wheel /' are mounted three
(more or less) standards, [, to the upper ends
of which issecured aring, m, the arms of which
are curved upward, and are united to a small
rim, to which a handle, n, 1s secured, and by
th1s handle the operator imparts IIlOtIOIl to the
wheel f, and thence, through the intermediate
wheel, ¢, and the pinion d, to the wheel of mag:-
nets a, |

Above and concentric mth the riin m there
1s a circular dial, o, with three coneentric cir-.
cles of cheraeters “divided each into thirty
equal parts, marked with the required charac-
ters. In the center of the said dial there is a
central shatt, p, which carries above the dial
a hand or pointer, ¢, and below the dial a
toothed wheel, », with fifteen teeth—that is,
half as many teeth as there are divisions in one
circle of the dial. The handle » is also pro- -
vided withanopening, s, toenable the operator
to see the characters on the dial, that he may
stop the said handle over any one of the divis-
lons on the dial.

The proportions of the cog - wheels which
communicate the rotary motion from the han-
dle » to the wheel of magnets a are five to one,
so that the wheel of magnets shall make five
revolutions for each revolution of the handle
and 1ts pointer, and as there are six magnets
in the circle, and. each magnet, in passing a
spool, will give an impulse, there will be thirty
eleetmc impulses given for every revolution of
the handle, and therefore as many impulses as

bel 1859. Six redml magnets are represented | there are dwlsmne in one circle of the dial.
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‘Any variation may be made in these propor-
tions, provided the number of magnets and
the revolutions of the magnets bear such a re-
lation to the dial that one impulse shall be
given for each division of the dial.

Below the dial are placed two pairs of elec-
tro-magnets, ¢ ¢. The two pairs are placed
with their poles at a given and suitable dis-
tance apart, and between these polesis placed
a pendulous permanent magnet, #, on a rock-
ing shatt, », and from this shaft an arm, 1, ex-
tends up, and 1ts upper end is forked to extend
each sideof the toothed wheel 7, and the prongs
of this fork are formed into pallets # x# at such
distance apart that in the vibration, as one
pallet on one side of the axis of the wheel acts
on one cog to turn the wheel, the other pallet
on the other side gradually liberates and per-
mits the cog which it held to escape, so that
cach vibration turns the wheel the distance of
half a cog, and as the wheel has but fifteen
cogs, each vibration in one direction will move
the pointer ¢ the distance of one division of
the dial. |

The wires of the several spools are connected
with each other by the conduecting- wires ¢ in
the usual manner of magneto-electrie engines,
and as represented in Ifig. 3; and the first of
the series of spools is connected by a conduct-
Ing - wire, z, with a metallic lug, &/, and the last
of the series is connected by the conducting-
wire O’ with another metallic lug, ¢/. A me-
tallic conducting - switeh, d/, is pivoted to a
third metallic lug, ¢/, so that the said switeh
can be shifted at will and put info conduetmg
contact either with the lug «’ or the Iug ¢
One of the terminal wires (marked J!) of the
pairs of electro-magnets is attached to the lug
¢/, and the other terminal, ¢ , ¢',18 connected with
the ground or other return conductor at the

B hltcher G, and the lug ¢’ is connected with the

line conductor or hitcher 1.. The line and
ground or other return conductors are to be
in like manner connected with a similar appa-

ratus at the other station.

For the purposes of this description T will
denominate the two stations A and B.

When the switch d’ at either station is in
contact with the Ilng «' and the wheel of mag-
nets is turned one-sixth ofa revolution, so as to
move anyoneof theradial magnets fromone of
the spools to the next in the series in the di-
rection of the arrow, which is effected by mov-
1ing the handle » the distance of one division
on the dial 0, an electric impulse is generated,
and acts alonwthe conducting-wire through
the lug ¢ to “and along the line - conductor
to station B, thence thmucrh the instrument
at that station and back by the ground or
other return conductor to and along the con-
duacting-wire ¢’ to and throungh the coils of
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to the electro-magnets ¢ ¢,by which the pend-
ulons magnet « is vibrated in one direction
by the joint attraction and repulsion of the
opposing poles of the electro-magnets. This -
vibration of the magnet u operates the pallets
x x, which turn the wheel  and its hand or
pomter q the distance of one division on the
dial o, so that by the electric impulse gener-

ated by moving the handle # the dmtance of
one division the hand or pointer q isimpelled
or cansed to move the same distance. The
next motion of the handle n the distance of
another division, on the dial will cause the
wheel of maﬂ'nets to turn to the extent of an-

other division, which will generate another

electric impulse in the contralj direction to
the first, the effect of which will be to reverse
the pohmty of all the electro - man‘nets, and
thereby vibrate the pendulous magnet« 1n the
opposite direction, which will move the hand
or pointer ¢ the distance of another division
on the dial. In this way, as the handle n 1s
moved around the dial in passing each divis-
ion, the magnet «# is caused to vibrate, and
alternately in opposite directions, and at each
vibration it moves the hand or pointer ¢ the
distance of one division, following the handle
all around the circle, and stopping wherever
the handle is stopped, and again starting
whenever the handle is moved. Now, as the
electro-magnets at station B are in the same
cireuit Wlt]l the electro-magnets at station A,
1t follows that the hand or pointer g at both
stations will be moved alike by the same e¢lec-

tric impulses, and that this will be the resualt

whether the electric impulses be generated by
the magneto-electric engine at station A or at
station B.

The object of the switch d’ 1s to enable the

' operator at either station to throw his mag-

neto-electric engine out of the circuit, leaving

|his electro - magnets in the circuit with the

i

|

|

e

other station. Thisis effected by simply shitt-

-ing the switch from the lug &’ to the lug ¢,

which will close the circuit outside of the en-

gine—as, for instance, if the switch at sta-

1:1011 A be so shifted, the impulse from station
B, coming along the oround conductor, will,
after passing around the electro- mawuets at
station A, pass along the terminal f’ to the
Iug ¢/, thence along the switch d’ to the lug ¢/,
and thence by the shortest way to the line-
conductor, to return to the engine at station

B without passing through the coils of the

engine at station A; and so i1n like manner
with the other station, if the switch be there
shifted. So that when the operator at either
station desires to fransmit a message he sim-
ply shifts the switch to the lug «/, which con-
nects hig engine in the circnit with the electro-
magnets at both stations. Without this every

the electro - magnets 7 and -#, thence by the | impulse given at one station would be required

terminal conductor f/ to the lug ¢, through
the switch d’ to the lug ¢, and from that b
the conductor z to the serles of coils’of the en-

y |

to pass through all the coils of the engine at
the other station, which would tend to reduce
the power of the impulses, while at the same

gine, Thelmpulse thus induced gIVBS polarlty time 1t might be 1injurious to the magnets.
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From the foregoing it will be seen that What- |

ever characters may be on the dials the opera-
tor at one station,by turning the handle » and
stopping it over the character or sign on any
one division of the dial, will cause the hand
or pointer g at the other station to stop oppo-
site the same character or sign on the dial at
that station, the hand or pointer ¢ at his own
station coming to and stopping opposite the
like character or sign, which simply verifies
but it will be obvions that the connection may
be directly between the engine at one station
~ and the electro-magnels at the other station,
In which event the operator will simply lose
the advantage of having before him the veri-
tication of the character or sign which he has
transmitted. I

It will be obvious that instead of two pairs
of electro-magnets with a permanent vibrat-
Ing magnetinterposed, a single pair of electro-
magnets with a spring-armature may be sub-
stituted, the electro-magnets moving the arma-
ture in one direction and the spring in the op-
posite direction ; but by such substitution the

impulse will have to overcome the tension of |

the spring, and therefore such substitution
will be inferior to the mode herein deseribed.

What I claim as my invention, and desire
to secure by Letters Patent, is— |

1. The magneto - electric engine connecte
with the electro-magnets operating avibrating
Inagnet or armature, substantially as herein
described, in combination with a mechanism,
substantially as described, which, as the op-
erator indicates or designates a character or
sign which he wishes to transmit, will operate
the magneto-electric engine, and thereby de-
velop theelectric impulses which transmit such
characters or signs, as set forth. '

2. In combination with the combination first

herein claimed, the employment of the escape-

ment, or the equivalent thereof, operated by

the vibrating magnet or armature, substan-

tially as herein deseribed, to indicate or de-
velop the character or sign transmitted, as set

forth.
GEO. W, BEARDSLEE,
Witnesses:
Wwm. H. Bisaop,
A, DE LAcy.
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