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To all wwhom it may concern :

Be it known that I, Jomuy MurrEEAD, Jr.,
of 20 Regent street, Westminster, England,
have invented new and useful Improvements
in Electric Telegraphs, and in apparatus con-
neeted therewith, which improvements are
ully set forth in the following specification.

This invention has for its object to construct
an accumulator having also power of conduc-
tion, which is adjusted to the requirements.
Sueh an aceumulator can be construeted comn-
bining both the conductive resistance and ca-
pacity required to imitate exactly a real line,
and, so constructed, is specially adapted for
use in duplex-working systems, and may be
called an ““artificial line.” The artificial line
may be constructed with two strips of tin-foil,
(or other thin metallic sheet,) laid one over the
other, and separated by an insulating mate-
rial. Each end of one of the strips of metal
foil is conmected with conneeting-clamps on
the instrument, and is arranged in one con-
tinuous line to the length required, so that the
resistance of the entire length of thin metal
comes into play. The other strip of metal foil
isfurnished with earth-connections. The con-
ducting-strips are made of proper dimensions
to give the desired resistance and amount of
surface; or, instead of employing two strips,
a single strip which will give the requisite
resistance and capacity may be arranged, as
above described, on one side only of the di-
electric, while on the other side a continuous
metallic sheet, equal in superficies to the whole
of the area of the dielectric over which the tin-
foil strip is spread, may be used in connection
with the earth instead of a second strip. The
two strips, with the non-conductor between
them, are folded into a convenient shape.

The way in which this instrament is used in
duplex telegraphy is as follows: The current
established by each contact made by the sig-
naling-key is caused to divide into two parts.
One part is passed through the actual cable,
and affects the indicator at the receiving end,
and the other part is caused to pass through
the accumulator by the continuous strip of
thin metal attached, as before mentioned, to
the connecting-clamps, and so this portion of
the current passes to earth. The other strip

(or strips) of thin metal has also an earth con-
nection or eonnections.

The signaling-currents passing into the ca-
ble and into the accumulator, which is made
to imitate the cable, neutralize each other as
to their effect on the indicator at the trans.
mitting-station.

The resistance of the thin metal used in the
accumulator is ascertained by experiment, and
the conducting-sheet of the aceumulator is s0
proportioned as to make its resistance to the
passage of a current the same as that of a given
fength of the real cable, while its surface is of
sueh dimensions that, with the insulating ma-
terial employed, its capacity to receivea charge
may also be the same as that of the same length
of actual cable.

1t is obvious that two or more of these ac-
cumulators may be eoupled in continuous cir-
cuit, so as to obtain their combined effects in
augwenting both resistance and capaeity; or
they may be coupled side by side or in multi-
Dle circuit, so as to obtain their combined ef:
fects in augmenting capacity, while the resist-
ance is decreased in the ratio of the nwmber
employed.

When the instrument is in use one end of
the artificial line or balancing apparatus may
be connected with the transmitter and the
other to earth, while the sheets of tin-foil have
a direct earth-connection, Thisis the arran ge-
ment I prefer when the cable has a divect con-
nection with the transmitter and with the re-
ceiving-instrument; or if, as is now very usual,
condensers are interposed at both ends be.
tween the cable and the instruments, we make
similar arrangements in respect to the artificial
or balancing line. When the cable is worked on
other systems the connections will be varied to
suit the particular system in use, as will be well
understood by electricians, the object being in
all cases to assimilate as closely as possible
the conditions under which the actual and the
imitation cable are worked.

If' T desire to make an artificial line or bal-
ancing apparatus to work with an existin g
telegraph-cable of which the resistance and ez,
pacity are known, I can so construct one unit
4s 10 represent both in resistance and capacity
a given length of cable, and then it is only
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necessary to ecouple up these units in continu-
ous cireuit to correspond to the entire length
of the cable; butinothercasesitis conveuient
to make the units with comparatively high
resistance as compared with the capacity, and
then by arranging the units in parallel circuit
a balancing arrangement or artificial line can
be readily arranged corresponding approxi-
mately to any cable likely to be met with in
practice, the resistance being dependent on
the dimensions and arrangement of the plum-
bago paper and the capacity or power of con-
densation or extent of surface of the tin-foil
which faces it.

These iustruments are not only useful in du-
plex telegraphy, but also for other purposes,
such ‘as the experimental working of tele-
graphic transmitting and - receiving instru-
ments. .

Having thus described the nature of the
said invention and the manner of performing
the same, I would have it understood that I
claim— '

1. The accumulator, having also power of
conduction or artificial line, as a new manu-
facture.

2. The combination of the accumulator, hav-
ing also power of conduction or artificial line,
with an electric telegraph cable or line, for the
purpese of duplex working.

3. The eonstruetion of the accumulator, hav-
ing also power of conduction or artificial line,
by combining the following parts: first, the
condueting strip or strips of metal foil by
whieh the current passes through the instru-
ment; second, the metal foil, having an earth-
connection, throngh which it charges and dis-
charges itself; third, the separating-sheets of
dielectrie or insulating material.

London, 17th Decemb:r, 1877,

J. MUIRHEAD, J=.

‘Witnesses:
CHAS. BERKLEY HARRIS,
W. RIMELL,
Both of No. 17 Gracechurch Street, London.
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