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To all whom it may concerm:

Be it known that T, Toomas A. EDISON, of
Newark, in the county of HEssex and State of
New Jersey, have invented an Improvement
in Electric Telegraphs, of which the following
is a specification:

In cables and long telegraph-lines there is
alimit to the speed with which perfect signals
can be transmitted and received, whether the
receiving-instrument consists of an electro-
maguet,a galvanometer, arelay, ora chemical-
felegraph instrument. Thislimitinspeedarises
from the fact that the momentthe line or cable
is charged by the battery being connected, a
static charge is instantly set up, which is in

" an opposite direction to the dynamic charge,
and the tendenecy is to defer the reception of
the signal at the distant station, and at the
moment of breaking. the battery-conunection,
the static charge disperses by dividing at the
center of resistance, and going in both direc-
tions, one part going to the ground at the trans-
mitting station in a direction opposed to the
battery, and the other part going toward the
receiving-instrument in the same direction as
the previous current from the battery. This
electrical-condition is of sufficient duration to
render the signals unintelligible at the receiv-
ing-instrumentafter acertainspeed isattained.
The time of discharge is directly proportioned
to the resistance at the points of discharge at
the ends of the line, and the result is that the
speed of the instruments is.limited to thespeed
with which the line will free itself through the
channels aforesaid.

My invention relates to the discovery of a
method of neutralizing the effects of the static
charge in any length of line or cable, by bal-
ancing the electric forces, and the discovery of
a point of no electric tension or zero, as re-
gards the static charge, so that the receiving-
instrument, when located at that point, will be
operated by the rise of tension produced by
a pulsationthat is connected at such receiving-
instrument, and made as instantly and: defi-
nitely operatlve as the pulsation given at the
transmitting station.

I obtain this point of no. tension by form-

ing at the receiving end an artifieial line, hav-
ing an equal or nearly equal resistance and
electro-static capacity, or capacity for pro-
ducing static charges, as that of the cable or
land line, and connect this with the line or
cable, and place between the cable and the
artificial line the receiving-instrument, which
hence is in the center of resistance and statie
accumulation. When this balance is obtained,
the signals are received perfect, and the ra-
pidity isgoverned only by the strength of the
battery.

The artificial line is made with an adJ usta-
ble rheostat; liquid in a tube is preferable. I
connect, bebween the receiving-instrumentand
the earth, one or more condensers, or other
accumulators of static electricity, which are
made adjustable by having them in sections,
and bringing one or more sectionsin or out by
a switeh, so as to increase or decrease the
static charge from the artificial cable. It may
also be done by placing a very high adjusta-
ble resistance-coil between one leaf of the con- .
denser and the artificial line. I maintain a
very low resistance between the line and the
ground at the transmitting station, so as to
discharge the static current at this end as
rapidly as possible. ‘

The mode which I prefer is to keep my
transmitting - battery in circnit at all times,
and include in the same circuit another bat-
tery of equal power with opposite poles, so
that, when both are in, there is no current
generated, and the resistance of the wire to
earth is no more than the resistance of the
battery. 'The transmission of a pulsation is
made, when the circuit is closed, through the
pexfoxatlon in the paper, or ohherWISe, 80 asto
short-circuit or shunt the neutralizing battery,
ahd send a current upon the line. The cur-
rent ai the receiving-paper is shunted through
a resistance, so as to preserve a constant and
equalresistance,which the chemical receiving-
paper does Hot give, owing to being more damp
in one place than another. . In balancing the
resistance and static current, the resistance of
the instrument is to be added to the line, and
the  resistance of the two equalized by the
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same amount of resistance in the artificial
cable or line. If the receiving-instrument is
out of the center of resistanee toward the line,
the pulsations will be weakened by the static
charge acting against the pulsation ; but if
the instrument is toward the artificial cable
on the other side of the zero-point, the signals
or characters will beslightly prolonged, owing
to the static charge discharging in the same
direction as the current. It is at this point
that I prefer to place the instrament, because,
by placing an electro-magnet in the shunt of
the receiving -instrument, I obtain enough
counter-discharge from that magnet to cut off
this prolongation locally, and this discharge
from the magnet will not interfere with the
line, but has only a local effect on the receiv-
ing-instrument to preventtailingon the chemi-
cal paper.

In the drawing, Figure 1 illustrates my in-
vention in the form that I find most generally
available. TheDbatteries ¢ and b are connected
in opposite positions, the positive poles being
toward each other, and the negative poles con-
nected to theground g and line 7, respectively.
The transmitting-instrument ¢ is in a circuit,
d, to the battery b, in which circuit d is a re-
sistance, e. When the circuit d is broken, the
two batteries « b neutralize each other, and
there is no charge sent on the line; but when
the circuit d is closed through a perforation in
the paper, or by a key, or otherwise, the bat-
tery bis short-circuited, and the battery a, be-
ing unbalanced, sends a pulsation on the line.
The artificial line between the receiving-in-
strument f and the earth ¢’ is made by intro-
ducing a resistance or rheostat at 7, prefera-
bly a tube containing liquid, with adjustable
points. This rheostat is made to balance or
equal, or nearlyso, the resistance of the line A
and the instrument f and the condenser 8, or
other accumulator of static electricity, is of a
capacity to about equal that of the line; hence
the receiving-instrument will 0occupy azero or
neutral point in regard to the static charge,
from which the static charges will discharge
both ways to g and ¢/. The condenser or ac-
cumulator s should be in sections, to bring in
agreater or less number of sections by switches.
When the receiving-instrument is chemical,
the paper is preferably prepared by dipping it
in a solution of at least one pound of iodide of
potassium in one gallon of water, to which is
added a small quantity of flour. This paper

.cannot be maintained at uniform moisture ;

-

hence its resistance to the passage of electricity
varies. Thisis compensated for by the shunt-
circuit ¢, in which is a resistance, u, sufficient
to direct the necessary amount of electricity
to the paper to make the mark, and allow the
remainder to pass to the artificial line. . Thus
the varying condition of the paper does not
change the resistance of the line.

I havediscovered that when an electro-mag-
net is energized, and the circuit broken, a pul-
sation is set up in the opposite direction to
that passing into such magnets. Iavail of this
to prevent tailing upon the chemical paper,
and at v I have shown an electro-magnet for
this purpose. It will be seen that this electro-
magnet will discharge itself within a short
local circuit containing the receiving-instru-
ment, and that the reactionary current there-
from, moving in the opposite direction to the
main current, frees the receiving-instrument
from the tailing caused by thedischarge ofstatic
electricity,and this magnet » may be employed
in many places to effect the object before
named, even when there is not an artificial
line. In some instances with very long lines,
there may be intermediate artificial lines, ar-
ranged as aforesaid, or reactionary magnets
with branch cireuits to the earth, to either re-
ceive drop copies in such branch circuits or to
free the line of static electricity, and aid in ob-
taining the signals perféctly at the last re-
ceiving station with the greatest rapidity. Figs.
2 and 3 represent the same parts as before de-
scribed; but in Fig. 2 only a single battery is
shown, and the resistance e is between the
line and the earth, to regulate the proportion
of electricity sent over the line, by adjusting
such rheostat to prevent too great return to
the battery throagh such rheostat., In Fig. 3
a condenser, 4, is introduced in addition to
this rheostat, that it may react between the
pulsations of electricity on the main lineto aid
in clearing such line of the static charge.

I claim as my invention— ,

An artificial line between the receiving-in-
strument and the earth, to balance the resist-
ance and static charge, or nearly 80, at both
sides of the receiving-instrument, substantially
as set forth. ,

Signed by me this 23d day of Aprily A. D.
1873. ,

THOS. A. EDISON.
Witnesses: : '
GEO. D. WALKER,
GEo. T. PINCKNEY.
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