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To all whom T& nuly CONCEr:

Be it known that I, CHARLES G. BURKE, a
citizen of the United States, residing at the
borough of Brooklyn, in the county of Kings

s and State of New York, haveinvented certain
new and usefu IImprovements in Telephonic
Apparatus, of which the following is a speci-
fication, reference being had to the drawings
accompanying and forminga partof the same.
The invention which forms the subject of
my present application is an improved tele-
phonic apparatus based upon the results ot
certain discoveries made by myself in at-
tempts to obtain a receiving instrument for
15 telephone-lines capable of reproducing more
distinctly and audibly the words spoken 1nto
the transmitter. |
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Primarily the invention consistsin a novel |

receiving apparatus; but it also ineludes the
2o combination of such apparatus with a line-

cireuit composed of a single conductor which

is not grounded at either end, I having dis-

“covered that under these conditionsI am en-

abled to transmit with perfect distinctness
25 articulate speech.

Stated briefly and in general terms, the re-
ceiving apparatus ecomprises two magneto oOr
Bell receivers arranged usually in a eonven-
ient manner, so that in use one instrument

30 may be held to each ear. One receiver 18 in
the line-circuit or connected with the single
conductor of the same, while the other is In
a local eircuit maintained in inductive rela-
tion to the line by means of a plurality of in-

35 duction-coils, the long fine-wire coils of which
are in the line and the short coarse-wire coils
of which are in the local. With such a re-
ceiving apparatus and particularly when the
telephones and induction-colls are arranged

40 in the specific manner hereinafter set forth
I have found that results of a novel and re-
markable character may be obtained, for not
only is the speech transmitted louder and
more distinet than by means of any otherap-

48 paratus of which I am aware, but it is also
possible to transmit over an open circuit—
that is to say, a single conductor which 1s not
orounded at either end.

I shall deseribe the details of my improve-

to ment by reference to the accompanying draw-
ings, in whieh-—
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Figure 1 is a diagram of an ordinary me-
tallic-cireuit system or line to which the re-
ceiving apparatusisapplied, and Fig. 2a simi-
lar diagram illustrating the arrangemont
which may be adapted for transmitting over
a single ungrounded wire.

For the sake of simplifying the illustration
I have shown my improved receiving appa-
ratus as applied to one end of the circuit only;
but it will be understood that it may be used
at both ends in lieu of the ordinary receiver.

Referring to Fig. 1, A designates an ordi-
nary two-wire or metallic telephone-line cir-
cuit. Ateach end of this eircuit there are the
usual long fine-wire secondary coils B B’ of
an induetion - coil, the short-wire primaries
C C' of which are included in the local cir-
cuits D D', respectively, in which latter are
also the batteries E E' and carbon or other
transmitters FF F'. The line-circuit includes
in addition to the usual fine-wire coils B B'a
plurality of other coils G, which form a part
of the receiving apparatus. These coils are
of long fine wire, similar to the secondaries
B B, and may vary in number. By way of
illustration I have shown eight, but a less or
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8 greater number may be employed, and gen-

erally I have found that the larger the num-

ber the better the results secured. I have 3o

used, for example, in experimental tests

twenty or more of such coils with apparently
improved results with every additional coil.
These coils constitute the primaries of indue-
tion-coils, each having its appropriate Sec-
ondary H of shorter and coarser wire, all of
such secondaries being connected with a local
circuit K, ineluding a magneto-telephone re-
ceiver I.. The secondaries JI may be all in
series with each other, although it is not nec-
essary to adhere to this arrangement, while
the same is true of the primaries C, the spe-
cial arrangement in either case depending
upon the character of the results desired. I
have found, moreover, that better resultsare 95
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obtained by using induetion-coils in which

therelative lengths and resistances of the pri-
mary and secondary circuits are different, so
that the currents induced by a given primary
current will have different potentials. |
The second of the two telephones which
make up the receiver is an ordinary Lell or
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magneto instrument M’', connected directly
in the line in the same manner as is usually
done and as shown by the receiver M at the
left. -When the system is thus arranged and
the transmitter F operated by the voice, a
difference in the loudness and clearness of
reproduction of the speech by the two instru-
ments L, and M’ will be detected by holding
first one and then the other to the ear, but if
both instruments be held one to each ear a
remarkably-pronounced effect will be at once
apparent, for not only is the speech much
louder than when a single instrument is used
or when two instruments, both in the line-
circuit, are held to the ears at the same time,
but the articulation is mueh more distinet. I
do not advance any theory in explanation of
this faet, deeming it sufficient for purposes of
this case to state that whenever the instru-
ments L, M’ of ordinary construction are used
in substantially the manner above described
they will give results of the nature indicated.

A feature of great utility in my improved

receiving instrument resides in the fact which
I bave discovered that it is capable of opera-
tion and use even should one of the wires of
the line be cut and the circuit interrupted.
It results from this that the receiver may be
primarily applied to and used for operating
a system having butasingleungrounded line-
wire, as illustrated in Fig. 2, in which a re-
ceiving instrument is shown at each end of
the line, the latter being a single angrounded
conductor. In such a case as this the speech

1s transmitted, but not so audibly or dis-

tinetly as when a metallic circuit is used, but
sufficiently well for ordinary purposes, and
the reason for this appears to be that with an
interrupted circuit, such as illustrated, the
telephones M M', connected directly with the
line conduector, emit practically no articulate
sounds, although those in the local or second-
ary circuits reproduce the speech very clearly
and distinetly. -

It will be understood that in

practice the

usual arrangement of call-bells and switches
will not need to be disturbed in any material

respect when applying my improvements to a
circuit and that all of the instruments and

]
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appliances used in carrying out the invention:

may be of the ordinary and well - known
kinds. | k

Having now described my invention and
the manner in which the same is or may be
carried out, what I claim is— '

1. In a telephone system the combination
with a line, of a local circuit, a plurality of
independentinduection-coils composed of long
fine-wire and short coarse-wire coils, the first-
named coils being connected with the line-
circuit and the others being connected up in
the local circuit, and a telephone-receiver in
the local circuit, as set forth. | -

2. In a telephone system the combinatio

with a line, of a local circuit, a plurality of

independent induction - coils, comprised of
primaries and secondaries having a different
number of turns in the different colls, the
long fine-wire primaries being connected with
the line-circuit and the secondaries being in-
cluded in the local cireuit, and a telephone-
receiver in the local circuit, as set forth.

5. In a telephone system the combination

with a line, composed of a single ungrounded
conductor, not forming a complete cireuit, of
a plurality of independent induction-coils,
composed of long fine-wire and short coarse.-
wire coils, the fine-wire coils being connected
up in the line, a closed or complete local cir-
cuit at the end of the line, including the
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coarse-wire coils of the induction-coils, and a

telephone-receiver, connected with the local
circuit, as set forth.

4. In a telephone system the combination
with the line, of a loeal circuit, a plurality of
independent induetion-coils composed of long
fine-wire and short coarse-wire colls, the first-
named coils being connected with the line,

and the others with the local circuit and two

magneto-telephones one connected with the

local eircuit and the other with the line, and

constituting parts of a single receiving in-
strument, as set forth.

CHARLES G. BURKE.

Witnesses: |
M. .LAWSON DYER,
R. STEPHEN DONOVAN.
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