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To all whom it may concern:

Be it known that I, JOHN W. GIBBONEY, a
citizen of the United States, residing at I.ynn,
in the county of Essex and Commonwealth of

Massachusetts, have invented a new and use-
ful Improvement in Telephony, of which the

following is a specification. |

The present invention relates to a method
of setting up waves in an electric circuit in
response to vocal sounds or other mechanical
impulses transmitted to the apparatus which
corresponds to the ordinary transmitters in
telephone systems. |

It consists, briefly, in putting on the line a
set of pulsations or alternations of current
from a suitable source, which are madeto pass
through the turns of a coil in inductive rela-
tion, as in transformers or induction coils, to
another coil or coils, the current in which lat-
ter coil or coils is made to vary by a change
in induective capacity, or change of resistance,
or self-induction, or changes of these effects

jointly to a greater or less extent brought

about by the vibrations of the voice, as in
speech transmission, or other mechanical im-

pulses imparted to the transmitter or dia-

phragm provided theretor.

The changes of capacity, self-induction, re-

‘sistance, or both, or all, which correspond to

the changes of sound, aet inductively to vary
the primary currents traversing the line, and

“may therefore affect distant instruments

placed in series therewith or placed in such

- connection that they may respond to the va-

riations. Such an instrument 1s an ordinary
telephone-receiver. .
The invention will be understood by refer-
ence to the accompanying drawings. 1t may
be here remarked that the invention is appli-
cable to existing systems of telephonie com-
munication and dispenses with the use of
batteries; butitis not the purpose of the pres-

“ent invention to describe such a system, but

to deseribe the invention in its broad form,
leaving further extensions thereof to subse-

quent applications. |

In Figure 1 is shown aline L, connecting a

telephone-receiver, as at R, with apparatus

consisting of a receiver R’ in circuit with a coil
P and an alternating-current generator or

generator of alternating or varying impulses,
The earth-plates E E serve to return |

as at A.

currentor complete the circuit, but may mani-
festly be replaced by a metallic wire. The
alternating-current generator A may produce
impulses of sueh high period.as to be above
the limit of audition, or it may produce waves
of such low period as not to give loudly audi-
ble soundsin the receiver R or R/, orin either
case may make an audible sound of so feeble
a character as not to interfere with the speech-
waves in the receivers.
to the coil P, as when wound upon a common

In inductive relation
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core or wound parallel to the coil P, 18 a sec-

ondary coil S, which is combined with an ar-
rangement for receiving the waves of the
voice and 1ncreasing or diminishing in ac-
cordance with the vibrations of the voice the
inductive effect of the coil P in the magnetic
circuit of the coil S. If the coll S be of very
fine wire, so that the currents flowing in it

are of considerable potential, two plates form-

ing the surfaces of a condenser or static tele-
phone-transmitter, as at B, may be used, one
of them being a diaphragm to receive the vo-
cal waves or to be talked against, and the
other being fixed, so that as the diaphragm
flexes or moves it approaches more or less
closely to the other plate and changes the
static capacity of the dielectric layer between.
The changes result in varying in accordance
with the changes of the waves of the voice
the induction between the coils S and P, so
as to modify the original wave by the super-
position of the vocal waves. If, asstated, the

| original waves are but slightly andible or in-

audible waves, the vocal waves retain their
characteristic of audibility and may be trans-
mitted tothe line and carried to a receiveror
receivers R R’ in the same circuit or a cireuit
in inductive relation thereto. In character-
izing the orignal waves as *“slightly anudible
or “inaudible” I of course desire to convey
the idea that they do not seriously affect the
transmission of speech or are not annoying.

There are other ways of accomplishing the

result than by the use of the static transmit-
ter B. For example, in Fig. 2 the arrange-
ments are the same as in Kig. 1, with the ex-
ception that the secondary coil S is of quite

' low resistance or consists of but few turns of
insulated conductor and has in its cireunit an

ordinary carbon transmitter T for receiving
the vocal waves; or,in case the secondary cir-
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- .s"mltter which varies the resistance of the eir-:
cuit by the sound of the voice may be inserted
- into the circuit of the coil S'and subserve the
- purposes of the invention, it only being nec-
essary to adapt the number of turns of ‘the:
~ coil S to the normal resistance of the trans-
- mitter itself. Instead of varymg remstance,*
of course the movement of an iron core in a
~coil or the movement of a coil over an iron
‘core accomplished. by the voice might be used
to vary the self-induction in the cireuib of the
- coil S, and thus modify the waves.of current
~induced in it from the primary P, which in-
~ duced waves react upon the primary P and
cause the transmission of correspondmn'wa,ves |

- euit S is of still lower resistance, the trans-

- mitter T may have a conducting-diaphragm-

': riation in the contact-resistance between the
- two surfaces, one moved by the dlaphmﬂ'm-
It is

20

 ' ?:3°:

| other pole.

forming one pole and a metallic button of

‘good conductivity resting thereon forming the
In faet, with suﬂlclently few
turns in thiscoil electrodes of pure silver may-
- be used in the transmitter, or, again, elec-
~ trodes of silver ama,lgamated with mereury
- may be used, the variation of resistance in-
-the circuit of the coil S being due to the va-.

riations of section in the mercury or the va-

and the other resting against the first.
evident that any Well known form of trans-

to the line and to the recewers on the line.

It will be understood that my invention

| o permits the use of any potentlal in the coil

| ‘o

. mitters, if need be.
“alternating-current or varying-current gen--
erator A may also be excited in any sulta.ble
manner—such, for instance, as by a separate |

- nected to brushes on a commutator for deliv-
ering currents suitable for such purpose or
b}, a battery, as indicated at J, Fig. 2.
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P and the line, and permits, also, the use of |
current of any desired potential on the sec-
~ondary or transmitter circuit, and this is in |

fact one of the main features of my inven-

other 1mpulses, may of course . be located at
any convenient point far away from the trans-
The field-magnets of the

| It also dispenses with batterles, feeding
current through the transmitter, and the gen-
erator A, feeding the a,ll;ema,tmcr 1111pulses or

431,529

smtmg in passing over a line or ecireuit,in-
~cluding the.receivers and transmitting "de- -

vices, waves of electric current 1ncapab1e or-.
nea,rly incapable of producing audible tones -
in the receivers, and modifying the induction-
between the line:transmitter-coil and a local -
coil in inductive rela,tmn thereto through the -

“agency of voice-waves. -

winding upon its armature, as shown in Fig.

1, in which the field- maﬂ'net M is shown con-

‘Having thus described my invention, what

I claim, and desire to secure by Letters Pat-

 ent, 1S---. N
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1. The method of transmlttmg speeeh con-

sisting in passing over the line-waves of al-
ternatmn' current or varying current of slight

'aud1b1htv in the receivers and superposing

thereon waves of current eorrespondmg to

vocal waves, substantially as described.

2, The method of transmitting speech, con-

- sisting’in  putting upon the’line &lternatmﬂ'

‘or pulsating waves of current inaudible, or-
nearlv S0, 1n receivers and inductively: super-
posing waves of current corresponding to: the '
vocal waves received by a tra,nemltter L
3. The method of transm1tt1ng speech con-

4. The method of transmitting speech along
a line ha,vmg receivers and transmltters Con- .
51et1ng in producing induction between a pul- -

.i-..:*

sating or alternating current in"the line of -

such rate as not to produce etrongly-—a,udLble

5. In combination with a telephone- hsne

‘having receivers thereon of means for produc-
ing in said line varying or alternating current

1mpulses of such period as not to produce

strongly-audible tones or sounds in receivers, -
and means, such as a' local coil in inductive
_relation to a coil in the line, for superimpos-
ing undulations inductively transferred from
‘the local coil to the line-coil, the local coil be-
ing provided with a telephone—tmnsm1tter in
its cireuit, whereby the capacity orthe resist-
‘ance of 1ts circuit may be varied by the waves

of the VDIGB commumcated to sald trans-
mltter |

6. In a'telephone system in whwh a;lternat-'

tones or sounds in -the receiver and a local
circuit in inductive relation to a coil in-the -
line and modifying the resistance, capacity,
or self-induction of such local circuit by the-_
: Vocal waves received by the transmitter..

ing or varying impulses are passed over the

line, an induetion-coil the primary of which
is in the line and the secondary of which is
local to the transmitter and connected to the
‘said transmitter, whereby the variations of

resistance, c&paclty, or self-induction set: up

-in the transmitter by the voice-waves are 1n-_

ductively transferred to the primary coil in

‘the line to vary its current or superimpose
the vocal undulatory current on the alternat—
ing or varying line-current. |

7. The eombination,in a telephone eyetem,
of an induction-coil provided with a primary
coil of: many turns traversed by alternating
or varying impulses of current, and also pro-

vided with a secondary coil of few turns lo-

cally connected through a transmitter, where-

by the resistance of said local coil-eircuit
is varied, as descrlbed and for the purpose
5pec1ﬁed |

8. The cembmatlon, in a telephone appam—- -
tus,of asource of alternating or varying elee-
tric current, a line-circuit connected to said

current source, a transformer or induactorium

resistance, capacity,or self-induction is adapt

ed to be modified by sound-waves, as set forth; -

9. The method of telephoning, conelstmg in-

.-correspondence w:th eound—-wbra,tlene. |

F
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the primary 0011 of which is in said line-cir-
cuit or 1nduct1vely related thereto, and a sec-
ondary ecircuit for said tra,nsfermer Whose' '

passing over a circuit an. alternating current: -
or a current periodically changing in value-:;._'
and inductively modifying said current: mf‘_-__'j
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10. The method of telephoning, consisting | ing the counter-induction of said device by
in passing over a circuit an alternating cur- | the agency of sound-vibrations, whereby the
- rentor a current of changing value, passing | said current is made to flow over said linein r 5
- said current through a coil of aninductorium, | impulses or waves corresponding to the sound-
5 and varying the counter-induction of said | vibrations.

~inductorinmm by the agency of sound-vibra- Signed at Lynn, Massachusetts, February
~ tionms. | |

| | _ 4, 1892. |
11. The method of telephoning, consisting | | - '
- in feeding the line with an electr?é current otf r JOHN W. GIBBONEY.
to periodically rising and falling potential, pass- Witnesses: _
ing said current through a counter-inductive ALEX. I, MACDONALD,

device included in the hne-cireuit, and vary-

| JOHN T. BRODERICK.
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