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To all whom it may concerwn: o

Be it known that I, SILVANUS PHILLIPS
THOMPSON, doctor of science and professor of
experimental physics, a subject of the Queen
of Great Britain and Ireland, and residing at
University College, Bristol, England, have in-
vented certain new and useful Imprevements
in Arrangements of Telephonic Apparatus,
(for which I have made application for patent
in Great Britain, No. 3,564, dated 19th March,
1885, ) of which the following is a specification.

My Invention consists in the arrangement
of telephonic circuits, in the manner hereinat-
ter described, and illustrated by the drawings.

Inelectro-magnetic telephone-instruments—
that is to say, instruments in which the voice-
currents influence the armature by means of
an electro-magnet instead of apermanent mag-
net—the difficulty found hitherto in working
arises from the lack of sensitiveness of the In-
strument, and this in turn 18 chiefly due to the
high resistance of the wire ordinarily used on
the line, the effect whereof is to diminish the
initial current in the receiver-coil,which cur-
rent should be sufficient to magnetize the core
of the electro-magnet somewhatstrongly. To
obviate this difficulty and attain the requisite
sensitiveness of the instrument without being
obliged to use an inordinate number of cells,
I connect with the line-wire a loop or shunt
circuit, asshown in Figure 1, extending from
a point, P, 1n the anterior to the line-battery
Z Y, through an electro-magnet, S, to a point,

this shunt-circuit were merely a shunt with a
resistance of more or less value or amount, 1t
would not satisfactorily serve the purpose of
my invention. For, although it would by rea-
son of its greater or less resistanceallow a con-
siderable part of the battery - current to run
through it, thereby causing an increased cur-
rent through the receiver,and insuring an ade-
quate magnetization of the core of its electro-
magnet, yet it would not attain my purpose,
because the ‘‘working-currents’’ or ‘‘voice-
currents,”” coming through the main line,
would be partially divertedinto the shunt,and
would without passing through the receiver
Jeak through the said shunt to earth. This
method of working—that is to say, by shunt-

ing or diverting a portion of the current from
the receiver—is altogether distinet and differ-

| ent from and would prevent the attainment

of the object of my invention, which is based
upon the principle of blocking the loop or
shunt circuit against the rapidly-fluctuating

| voice-currents or telephonic currents coming

along the main line while allowing the steady
flow of the battery-current through the said
loop. For this purpose it is necessary to in:
terpose in the loop or shunt eireuit a device
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or organ which, while -having very little re- -

sistance, possesses great electric inertia, or,
in other words, has a high co-efficient of self-
induction. I therefore insertin thisloop-cir-
cuit an electro-magnet, S, constructed with a
large number of turns of wire surrounding an
iron core to insure the required co-efficient of
self-induction in order that by its great elec-
tric inertia it will block or ¢‘plug?’’ the loop
or shunt eircuit with respect to the rapidly-
fluctuating telephonic currents, and insure
their traversing the main line, the battery in
the line, and the receiver,which is also in the
main line. The electro-magnet, which for the
purpose of my invention must in all cases
have a high co-efficient of self-induction rela-

 tively to its electrical resistance, I call an

‘““induction-plug,’’ because of the well-known
property of such an electro-magnet of ob-
strueting by its great electro-magnetic inertia
the passage of rapidly- fluctuating currents.
An electro - magnet so constructed and ar-
ranged will prevent the rapidly - fluctuating
current from being diverted through the
shunt-eireuit to earth, and will force them al-
most entirely to traverse the main line through
the receiving-telephone. |

I have hereinabove stated that this plugged
loop-line is not a mere shunt through which
the voice - currents would leak away. Fur-
thermore, I wish it understood that myinven-
tion is distinet from any system of simultane-
ous telegraphy and telephony in which an
electro-magnet or coil is used for the purpose
of separating the telephonic from the tele-
graphic currents. For my purpose the resist-
ance should be as small as possible, and 1t
would best answer my purpose to have, if prac-
ticable, an electro-magnet without any resist-
ance. The wires that connect the electro-mag-
nebt with the main circuit should also have an
inappreciably small resistance.

In some instances I adopt the arrangement
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