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UNITED STATES

PATENT OFFICE.

ALBERT G. DAVIS, OF SCHENECTADY, NEW YORK

 TELEPHONY.

No. 808,600.

Specification of Letters Patent.

Patented Dec. 26, 1905,

Original application filed April 22, 1897, Serial No, 633,258, Divided and this app]ica,tibn filed May 15,1903, Serial No. 157,246,

To all whom Tt Mmay conceri:

Beit known that I, ALBERT G. DavIs, a citl-
zen of the United States, residing at Schenec-
tady, county of Schenectady, State of New
York, have invented certamn new and useful
Improvements in Telephony, of which the
following is a specification.

This case is a division of my pending appli-
cation,Serial No. 633,258, filed April 22, 1897.

My invention relates to the transmission of

sounds by electricity, and comprises certain |

new and useful methods of telephony.
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The fundamental idea of myinvention con-
sists in producing the required variations in

the line-current, not by varying theresistance

of a microphone-contact, as in the ordinary
telephone systems, nor by inducing current
in a coil by the variation of the flux passing
therethrough, as in a magneto-transmitter,
but by making and breaking oradually and
to a greater or less extent the resonance of a
tuned circuit. By using the term “‘making
and breaking” I do not wish to imply that
there is at any time a discontinuous varia-
tion in the current, but, on the contrary, the
variation is, as will be shown later, continu-
ous and progressive and suitable for the re-
production of speech.

Tt is known that when a constant alternat-
ing electromotive force 1s applied to a circuit
of constant resistance the current flowing
will be a function of the self-induction and
the capacity. There are certain values of
self-induction and capacity with which for a
oiven frequency the circuit becomes ““reso-
nant”’ and a current flows greatly in excess of
the current which would flow 1n either the
self-induction or the condenser alone. On
either side of this critical point—that 1s to
say, if either the self-induction, the capacity,
or the frequency be varied—the current falls
off rapidly; but the rate of fall depends, other
things being equal, on the resistance of the
circuit.

In practicing my invention I prefer to tune
the transmitter-circuit so that the current 1s
o little below its maximum value—that 1s,
so that the circuit is nearly but not quite res-
onant—and to vary the constants of the cir-
cuit by the action of the transmitter so as to
cause variations in the current correspond-
ing more or less exactly to the air vibrations
to be reproduced. These variations may be
caused to produce sound in-any suitable re-
ceiver. This involves the use of a source of
alternating current, and it is obvious that

with any commercial frequency the currents
produced by that source would be heard inthe
recerver.
the sounds thus produced would be very an-
noying, and I therefore prefer to use a gener-
ator of a rather low or rather high frequency.
Though it is in some respects preferable, 1t 1s
not necessary that this frequency should be
either above or below the audible limit. My
‘nvention also contemplates multiplexing the

[f the frequency were badly chosen,

60

system thus constituted and also comprises

various other features, to be hereinatter more
particularly pointed out and claimed.

Tn the drawings attached to this specifica-
tion, Figure 1 is a view showing the general
form of the current-curve of a nearly-resonant
alternating - current circuit, with constant
clectromotive force as the reactance varies.
Fig. 2 is a diagram of my improved system 1n
a simple form. Fig. 3 shows mn section a
transmitter adapted foruse with myimproved
system. Ifig. 4 shows my systemn in a form
very similar to that shown n Fig. 2, but with
o different form of transmitter. Fig.5shows

a system differently arranged. Fig. 6 shows

a multiplex system. -
In Fig. 1, A A is the base-line, and B B 1s

the curve of current with constant-frequency
impressed electromotive force and resistance
as the self-induction or capacity varies. It
will be seen that the current is at a maximum
when the reactance has the value correspond-
ing to the line a ¢—the resonant condition.
At D b the current has dropped from its maxi-
mum value, while at ¢ ¢ the reactance has
choked the current down to a very small
value. -

Referring now to Fig. 2, 1t will be seen that
ot each end of the line a transmitter D, a con-
denser K, a self-induction coil ¥, and a re-
ceiver R are connected between the earth or
return wire It and the line L. An alternat-
ing-current generator G, producing currents
of the frequency @, is inserted in series with
the line at some convenient point. This gen-
erator is indicated in diagram only, the arma-
ture-winding being lettered ¢, the field-wind-
ing ¢*, and the exciter, preferably a primary
or secondary battery or some other source of
current without a commutator, g®.  Thisgen-
erator is preferably designed so as t0 olve as
nearly as possible a true sine wave.
ceivers R may be of any preferred type; but
when the frequencies used are high they
should preferably be formed without 1iron

cores, as is now well understood in the art.

The re-
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For any moderate frequency I prefer to use |

the regular magneto-receivers.” The trans-
mitters are so arranged that they vary the
capacity. or self-induction of the ecircuit
rather than its resistance. - They may be, as
shown at D, the well-known condenser-tele-
phones,” consisting of two thin metal plates
¢ d', supported in close proximity by a suit-
able case. K and I are condensers and coils,
so adjusted that the current in the line is
maintained when no sound is emitted before
the transmitters at the value corresponding
to a point on the resonance-curve below the
peak, as b b, Fig. 1. In the normal operation
of the system this current will flow through
both transmitters and both receivers, but will
not, it 16 1s of the proper frequency, cause
troublesome soundsin thereceivers. ~If, now,
sound 1s produced against one of the trans-

mitters D, the total reactance of the circuit

will be varied and the current will tend to
vary between certain values, depending on
the constants of the circuit. I prefer to so
design the system that these values are well
within the extreme permissible limits a @ and
¢cc. 'T'hesevariations correspond very closely
to the variations which would be produced
by a microphone under similar circumstances,

‘but may be made very much larger, owing to

the peculiar shape of the resonance-curve and
owing also to the fact that no microphonic
noises are produced, so that the exciting-
current may be given a comparatively large
value. R

In order to increase the capacity and the
variations of the capacity of the transmitter,

- I may make use of the form shown in Fig. 3,
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in which Pisa case, preferably heavy and solid
at the rear, provided with a cover I and a re-
cessfor the platesd® . Theselatter are packed
closely together, separated, preferably, by ex-
tremely-thin sheets of soft rubber or similar
material. Alternate plates are connected to-
gether, and the two terminals are carried out
at f /". It will be seen that I thus provide a
condenser - telephone of great power very
suitable for use with my improved system.
Fig. 4 shows a system in which the trans-
mitter D is arranged to vary the self-induc-
tion rather than the capacity of the circuit.
Otherwise the arrangements are very similar
to those shown in Fig. 2. Each transmitter
consists of a case P/, containing a core %, pref-
erably of a horseshoe form, asshown, wound
with wire and placed with its ends in close
proximity to the diaphragm d, which is pref-
erably of soft iron and rather thick. If will

~be obvious that any variation of the position

00

05 stood that wherever hereinafter I refer to or |

of the plate d will cause a variation in the re-
luctance of the magnetic circuit and in the
self-induction of the electric circuit. This
will vary the reactance, and therefore the cur-
rent, as does the variation of capacity.in the
form shown in Fig. 2. It should be under-
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show a transmitter without speciﬁcally stat-
ing 1ts character I may use either of the forms

-shown or any other instrument which will act

to vary the resonance in accordance with the
volce vibrations. It is also evident that
erther of the transmitters described will act

as recervers, though I prefer to use separate

recervers, and that while I prefer touse a con-

denser K and a coil If at each end of the line,

yet in the forms thus far described I may dis-
pense with either set. Nor isit necessary to
use a separate coll I, as the receivers them-
selves may be constructed to furnish suffi-
cient self-induction for the purposes to be at-
tained. It is only necessary that the total
self-induction and capacity be-such that the
circuit is nearly resonant. _

The forms thus far described are open to
the objection that they require that the ca-
pacity and self-induction of the line should be
kept substantially constant. While this is
practicable with short lines, it is exceedingly
difficult when the lines extend beyond a cer-
tain length. I therefore prefer to use in most
cases Instead of a series system a multiple
system with each station independently reso-
nated. Such a system is shown in Iig. 5,
in which G is the generator, connected across

resistance. In the particular form shown in
this figure the receivers R are branched inde-
pendently across the lines and may, if pre-
ferred, be provided with condensers K’ of suffi-
cient power to facilitate the passage of cur-
rent through them. These receivers should,
however, be so arranged that the current
Howing through them is not large in compari-
son with the current which flows through the
transmitter-circuits.

The transmitter-circuits are constructed
as Tollows: In multiple with the lines are
transformers T T, each of whose secondaries
1s connected to a tuning combination K F
and a transmitter D. In the normal opera-
tion of the system thus constituted current
of constant volume flows through all four
branch circuits, and the terminal voltage of
the generator 1s constant. Suppose, how-
ever, that sound is produced against one of
the transmitters D. This will vary, as be-
fore explained, the current in the local cir-
cuit of that particular transmitter, which in
turn will vary the current taken by the pri-
mary of the corresponding transformer. The
result will be to vary the terminal voltage of
the generator and the current in thereceivers,
so that the sound will be reproduced in the
recetvers. This system lends itself readily
to multiplex work, as shown in Fig. 6, in
which a plurality of generators G G’ (3%, pro-
ducing currents of the frequencies @ @’ @?,
are shunted across the mains I. 1/, Six sub-

stations S 8" S* s " * are shown, each com-
prising a transmitter D, a receiver R, and a
tuning combination I K in series. The cir-
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cuits of the stations S and s are tuned to the
position b b (see Fig. 1) on the resonance
curve of the currents of the generator G,
which currents are of the frequency @. 'The
circuits of & and ¢ are tuned In the same
way to the frequency @', and the circuits of
Q2 and §* to @2 Bach pair of stations S s, 5’
¢, S s?, &c., is therefore independent of all
the others. The currents normally flowing
through any of the stations, as s, may be
varied by agitating the transmitter-plate at
the coordinate station, as S, in such a man-
ner as to reproduce In the recelver at the sta-
tion s the sounds produced against the trans-

‘mitter at .

Tt will be obvious that the invention here-
in set forth may be modified in various ways
and that important changes may be made
without departing from the spirit of my In-
vention.

The apparatus herein shown and not
claimed in this case is reserved for-the parent
case, Serial No. 633,258, filed April 22, 1897.

What I claim as new, and desire to secure
by Letters Patent of the United States, 1s—

{_ The method of creating a telephonic
current, which consists in impressing an al-

~ ternating electromotivetorce on a circuit, and
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varying the reactance of the circuit around a
oint near but not at the resonance-point In
substantial accordance with the sound to be
transmitted.

9. The method of transmitting speech by
electricity, which consists in generating an
alternating current, passing it through a cir-
cuit tuned nearly but not exactly to reso-
nance, and varying the reactance of the cir-
cuit insubstantial accordance with thespeech-

wave.

9 The method of transmitting speech by

electricity, which consists In generating al-
ternating current, shunting said alternating

i

| current by a circuit tuned nearly but not to

the resonance of said

resonance, and varying
with the

circuit in substantial accordance
speech-wave. |

4 The method of transmitting speech by
electricity, which consists 1n generating an
alternating current, impressing 1t upon a cir-
cuit or portion of a circuit, and progressively
varying the coeflicient of self-induction of
the said circuit by the action of a transmitter
furnishing the inductance for said circuit.

5 The method of multiplex telephony,
which consists in impressing upon a line a
plurality of alternating waves of different
frequencies, and gradually and progressively
varying said waves in accordance with the
sound-waves to be transmitted by varying
the reactance of a transmitter-circuit around

‘a point near to but not 1n resonance with one

of said frequencies.

6. The method of multiplex telephony,
which consists in generating a plurality of al-
ternating currents, varying said currents n
accordance with thesounds tobe transmitted.
by progressively varying the reactance of the
transmitters, adjusted near to but not at the
resonance-point, and causing the said cur-
rents, thus varied, to actuate recelvers.

7 The method of multiplex telephony
which consists in progressively varying the
resonance of a plurality of branch circuits or
local circuits, tuned to different frequencies,
by the action of transmitters which furnish
ihe inductance for said circuits, in accord-
ance with the sound-waves to be transmitted.

In witness whereof I have hereunto set my

hand this 13th day of May, 1903. -
ALBERT G. DAVIS.

Witnesses:
BrnsamiN B. Hurry,
MARGARET K. WOOLLEY.
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