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To all, whom it may concern. 
Beit known that I, JOHN W. GIBBONEY, a 

citizen of the United States, residing at Lynn, 
county of Essex, State of Massachusetts, have 
invented certain new and useful Improve 
ments in Telephony, (Case No. 367,) of which 
the following is a specification. 
My invention relates to telephony, and 

more particularly to systems by which I am 
enabled to use, for the transmission of speech 
or other sounds through telephone apparatus, 
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tance. 

alternating currents generated in any suit 
able Way. It is in some respects an improve 
ment upon the method disclosed in my Pat 
ent No. 481,529, dated August 23, 1892. In 
that patent I have disclosed the fundamental 
idea of employing alternating currents for the 
transmission of acoustic vibrations. Speech 
Waves are imposed upon the alternating cur 
rent by suitable transmitters and carried 
along with it to receivers situated at a dis 

Without being limited to any precise 
rate of vibration that patent disclosed the use 
of currents of inaudible period, or those set 
ting up in the receivers no vibration, percep 
tible to the ear, so that the only vibrations 
affecting the diaphragm would be those super 
imposed upon the alternating-current wave. 
On account of inductive and other difficul 

ties connected with the transmission of alter 
nating currents to any distance I preferred 
in the case above mentioned to use currents 
of low periodicity; but this gives rise to a dif 
ficulty which, while not preventing the use of 
the system disclosed in that patent, renders 
some modification of it desirable. With cur 
rents of low periodicity waves of current cause 
a certain 'fluttering' of the diaphragm, and 
while in spite of this the speech-waves are 
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generally perceptible there come at times 
dead-points or very brief periods of discon 
tinuity of the speech - vibrations. It is to 
overcome this difficulty that I have devised 
the present invention, which is not the only 
means of overcoming it which I have con 
ceived, but which I have found to be an effi 
cacious one; and it consists in a method of 
telephoning by polyphase alternating cur 
rents in contradistinction to the use of the 
single-phase alternating current, such as has 
been used and the application of which has 

been described in my patent above referred 
to, the object being to obtain a smooth and 
continuous transmission of speech of sub 
stantially the same equality as that obtained 
in the use of ordinary battery arrangements. 

In embodying my invention I prefer to 
make use of two-phase alternating currents, 
although currents of other number of phases 
could be readily applied by suitable modifi 
cations of mechanism which would be mani 

of this specification. The two-phase currents 
may be either audible or inaudible in period, 
and they may differ in phase either by just 
such an amount as would cause the overlap 
ping of the current-waves in the receiver, and 
thus obtain continuity of speech, or they may 
be opposed in phase, so that where the re 
ceiver is, as I prefer, differentially wound 
the two primary or main currents neutralize 
each other and no magnetizing effect is pro 
duced upon the core of the receiver except 
such as is due to the vocal or other sound vi 
brations superimposed upon or modifying one 
or the other of the currents. This latter is 
the preferred form of my invention, as by it 
I reduce the necessary wiring to the lowest 
amount, and this arrangement can be car 
ried out whether or not the rates of alterna 
tion produce audible vibrations in telephone 
receivers. 
In the method as thus briefly outlined poly 

phase currents are ordinarily generated at a 

large system by the suitable switchboards and 
other appliances commonly used to effect the 
interchange of communications. My inven 
tion is not, however, limited to this form of 
apparatus, but I may employ in the central 
station single-phase apparatus using only a 
single line and depending upon the earth-re 
turn or using a complete metallic circuit, 
and in this case I provide a proper phase 
splitting device in the subscriber’s station. 
This ordinarily would be the most economical 
arrangement, as it would embrace only a sin 
gle line of communication with the central 
station. 
Where I use here the term “phase-splitting 

device, I refer to any of the well-known 
methods used in the art for obtaining from a 

fest to those skilled in the art from a study 

single central station and distributed over a 
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single-phase current polyphase alternating 
waves, and this whether the polyphase cur 
rents be of two or three or any other number 
of phases. 
Various combinations of resistance, induc 

tance, and capacity in any convenient forms 
for ready application to my improved system 
may be used for the purpose described. I 
have illustrated several different ways of car 
rying this part of my invention into effect; 
but nothing in the description or claims here 
to annexed is to be taken as limiting me in 
this regard, as the essence of my invention 
consists not so much in particular apparatus 
(although some forms thereof are described 
as well adapted to the invention) as in the 
combinations by which I am enabled to em 
ploy polyphase alternating currents for the 
transmission of speech, at the same time pre 
Serving a smooth and continuous effect in the 
receivers, overcoming the annoying pulsa 
tions due to ordinary variations of current in 
telephone-lines as commonly constructed, and 
enabling me to derive the advantages inci 
dent to the use of alternating currents in sys 
tems of distribution. So far as I am aware 
I am the first to employ this class of currents 
for the purposes described and believe my 
self to be entitled to claims covering, broadly, 
not only the improvement in the art of trans 
mitting sound electrically which consists in so 
employing polyphase currents, but also the 
combinations of apparatus which I have de 
vised for carrying these improved methods 
into practical use. 
The accompanying drawings show diagram 

matically arrangements capable of carrying 
out the methods proposed. 

Figure 1 is a central-station apparatus em 
ploying two-phase currents on the three-wire 
system. Figs. 2, 3, and 4 are diagrams illus 
trating the operation of the parts shown in 
Fig. 1. Fig. 5 shows a system employing the 
same class of currents in the same way, but 
more particularly adapted for those of in 
audible period. Fig. 6 is a diagram of the 
current-waves as employed in Fig. 5. Fig. 7 
is a diagram of a three-phase apparatus. Fig. 
S is a diagram illustrating a single-phase 
transmission with phase-splitting devices in 
the transmitter. Fig. 9 is a modification of 
the arrangement shown in Fig. S with a dif 
ferent form of transmitter. Figs. 10 and 11 
are other modifications, and Fig. 12 is a three 
phase apparatus With a single line for trans 
mission. 

In Fig. 1, A is an alternating-current gen 
erator having two windings disposed so as to 
deliver alternating currents differing in phase 
by one hundred and eighty degrees. I have 
illustrated a winding, like that of the Gramme 
ring, divided into two parts, communicating 
With the bus-ba's or main conductors C, b of 
the station. The usual switching and con 
necting devices are employed and are not illus 
trated, as they form no part of the present 
invention. I have indicated at l” lil, &c., 

connections to the switchboard, but as all 
these details may be indefinitely varied I do 
not illustrate them in full. I prefer a per 
manent magnet for the field-magnet of the 
generator, although for this I may substitute 
a wound field-magnet supplied, preferably, 
from a storage battery, this giving the smooth 
ness of current best adapted for telephone 
work. The permanent-magnet field is indi 
cated at NS. The generator has the common 
junction of the two opposed windings con 
nected to ground at E, and shunting the ma 
chine is a condenser C, so arranged that the 
self-induction of the generator may be avoid 
ed. Lines l l lead from the generator, and 
their common termination is grounded at E'. 
The current in the line l is of phase one hun 
dred and eighty degrees displaced from that 
in the line l'. The line l is carried through 
windings upon the receivers R. R', but does 
not include the transmitters. The line l is 
carried through other windings upon the re 
ceivers, but also passes through the fine-Wire 
windings P of the transformers TT. The 
windings SS of the transmitters form closed 
circuits with microphone-contacts in n and 
diaphragms M. M'. 
The operation of the system illustrated in 

Fig. 1 is as follows: The phase relation of 
the currents in the two lines being at one hun 
dred and eighty degrees displacement, or in 
direct opposition, there is no audible effect in 
the receivers from the principal currents, 
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their magnetizing effects in the coils at U'be 
ing equal and opposed. If, however, Speech 
be uttered against the diaphragms MMI" of the 
transmitters or any other sound be communi 
cated to them, the current in the line has in 
ductively superimposed upon it the vibrations 
caused by the action of the coil S as a trans 
former-primary. These vibrations are car 
ried to the coils t w upon the receivers R. R.' 
and there cause corresponding vibrations in 
the diaphragms O O" of these receivers. 
The relation of the line-currents is illus 

trated in Figs. 2, 3, and 4. In Fig. 2 the upper 
curve represents the energy transmitted 
through the line l', the lower one that through 
the line l. These two waves are in opposition. 
When, however, sounds are produced before 
the transmitters, the higher-frequency speech 
waves are superimposed upon the Wave of 
current in the line l', as illustrated in Fig. 3, 
and by it are carried along to the receivers 
R. R". At this point, the two coils U v' come 
into play, the magnetizing effect of the two 
being equal and (by reason of the phase dis 
placement) opposite, the two fundamental 
currents are wiped out in the receiver, only 
the speech - vibrations represented by the 
broken line in Fig. 4 being left to affect the 
diaphragms O O". 
With the arrangements pointed out it will 

be evident that the circuit for speech actually 
comprises a metallic line l and an earth-re 
turn, but the effect is as though an entire 
metallic circuit were used, it being evident 
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that for all extraneous induction and leakage 
currents the two lines l and l act in parallel 
as a single circuit in connection with the 
earth-circuit; but all these exterior currents 
pass through the two windings w av'upon the 
receiver, and therefore their effect is neutral 
ized, it being manifest that in practice only 
those current-fluctuations which pass through 
one coil alone of the receivers can affect the 
diaphragms O O" to a sufficient extent to be 
audible. At C', I indicate in dotted lines a 
Small condenser which may be employed, if 
desired, to neutralize the difference in in 
ductance between the lines ll, caused by in 
cluding the transmitter-secondaries in one 
only of these lines. A balancing artificial in 
ductance in the other line (similarly indicated 
at I”) might be used for the same purpose. 

Referring now to Fig. 5, Iillustrate a differ 
ent arrangement of apparatus, although op 
erating upon substantially the same princi 
ples, it being assumed that the system shown 
in this figure, which also is operated by two 
phase currents, is adapted for inaudible pe 
riods or rates of alternation of the currents, 
while that in Fig. 1 would be adapted for 
either audible or inaudible alternations. As 
before, A is the generator delivering two cur 
rents, which may have any desired phase re 
lation, both passing through the lines ll, as 
before, and returning by the earth. It may be 
assumed that the currents are ninety degrees 
out of phase, and their relation would be illus 
trated by the two sine-waves shown in Fig. 6; 
but as they are to be primarily inaudible in 
character the exact phase relation is immate 
rial, so long as one current is rapidly changing 
in value while the other is not. In this case, 
however, I employ a modified form of trans 
mitter, which I believe to be new with me. 
The transformer portion of the transmitter is 
made in two parts-that is, there are two 
magnetic cores, each having a winding con 
nected in one or the other of the lines ll, and 
a divided circuit in the transmitter closed 
through the microphone-contacts-the two 
circuits being in inductive relation to the coils 
included, respectively, in the lines ll. In the 
transmitter T the microphone-contacts n are 
in series, but in the transmitter T these con 
tacts are in multiple. In each case the cir 
cuits to the microphone-contacts from the pri 
mary coils of the transformers are substan 
tially independent, at least to such an extent 
that no compound wave would be formed in 
the microphone to give a pulsating or flutter 
ing effect in the receiver. 

Fig. 7 shows an arrangement employed with 
three-phase apparatus. It is not the preferred 
system, as it introduces several difficulties, a 
general complication of apparatus, and mul 
tiplicity of circuits both in the apparatus and 
exterior thereto, and also necessitates special 
arrangements for getting a proper magnetiz 
ing effect in transmitters and receivers, it be 
ing known that this effect with three currents 
differing by one hundred and twenty degrees 

in phase is Zero; but as the combination of 
apparatus embraces the same principles it is 
illustrated as a modification of the main idea 
in my invention. 
A is, as before, a generating source, repre 

sented as a Y-wound three-phase armature, 
the field-magnet (of any form or type) not 
being represented. Lines lll-lead therefrom 
and include in their respective circuits to a 
common point K the coils uy up' unu of re 
ceivers R. R.'. In one of the circuits are placed 
transmitters T T', which may be of common 
form and are represented as working most 
conveniently by transformation. The coils 
U v', &c., are shunted by the condensers C 
C', &c., connected between the mains l l l, 
they being of Selected capacity, substantially 
“transparent” (employing a term commonly 
used) to speech-waves. The condenser C° is 
arranged in series with the coil w8 upon the 
receiver, the same arrangement being shown 
in the receiver R', the condenser C° and the 
coil U forming a shunt around the coil v. 
The resultant magnetizing effect of the three 
coils in the three-phase system being zero, no 
sound will be heard in the receiver with any 
periodicity of alternation, provided the cur 
rents be equal; but if one or two of the cir 
cuits be differently influenced then the re 
ceivers will be correspondingly affected. If 
the transmitters TT be operated, the speech 
waves will be conveyed to the receivers R. R.", 
When the current-undulations affect but one 
or two of the receiver-coils. The coils v U 
are therefore wound differentially, the circuit 
through v being by Way of the condenser C°, 
of such capacity as will readily pass voice 
current vibrations and yet suppress the main 
fundamental waves from the alternating-cur 
rent source. The circuit for voice-currents 
is thus from T in parallel by way of vand 
w°C, the latter two in series (the coil v be 
ing given sufficiently-increased inductance to 
balance the capacity reactance of the con 
denser, the parallel circuits thus producing 
no effect in the receivers) through the con 
densers CC' to the receiver-coils v v'. By 
these latter coils the receiver is magnetized 
and responds to the speech-waves. As shown 
in dotted lines, one of the circuits might be 
an earth-circuit, but this is not preferred. 

In the practical working of my present in 
vention it is not necessary that polyphase 
currents be primarily generated at a central 
station and sent out over several conductors, 
but the out-of-phase currents may be pro 
duced locally at a subscriber's station by 
means of inductive coils, condensers, polari 
zation-cells, or other apparatus possessing 
similar phase-modifying properties. Several 
arrangements embodying these principles 
will now be described. 
In Fig. S I show a single line l conveying 

single-phase alternating current from a cen 
tral station, the line connecting communicat 
ing subscribers. A transformer Thas a wind 
ing P in the line and another secondary or 
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winding of coarse wire, (for ordinary micro 
phone working,) divided into two parts SS". 
The circuit of the section S is completed 
through a resistance Q, a pair of microphone 
contacts, and the middle conductor. That of 
the section S is completed through the in 
ductive coil I, a pair of microphone-contacts, 
and the middle conductor, while in shunt to 
the inductance I is a condenser C of definite, 
limited, and selected capacity, such that it 
forms a shunt around I practically for voice 
currents only. The linel is continued through 
the receiver R and the distant similar appa 
ratu S. 
The method of operation of the apparatus 

shown in the figure is substantially as fol 
lows: Alternating currents of a period below 
audibility, or nearly inaudible, being passed 
over the linel, a secondary current is induced 
in the windings SS. The current in S', how 
ever, lags behind that in S, owing to the in 
ductance I. There are thus fed through the 
independent circuits which include the trans 
mitter-contacts two alternating currents, the 
phase difference of which will depend upon 
the value of the inductance. If sounds be 
produced at the transmitter, there will be su 
perimposed upon the current flowing in S 
modifying variations corresponding to the 
voice-vibrations. Similar vibrations will also 
be imposed upon the out-of-phase current 
flowing in S. The fundamental currents be 
ing out of phase have but negligible action 
upon the main line, but the voice-currents 
in S S are in phase, and, reinforcing each 
other, are inductively transferred to the pri 
mary P. It may be noted here that it is the 
condenser C which renders this working 
practicable, as the quick undulations corre 
sponding to speech-waves can only pass with 
difficulty the inductance I, while the con 
denser is quite transparent to them. At the 
same time the condenser is of such limited 
capacity that no material part of the funda 
mental wave is affected. As the apparatus 
illustrated utilizes polyphase currents for the 
transmitting instruments, and there are 
therefore no times when one or the other of 
the microphone-contacts is Without current, 
continuous speech is heard in the receivers R. 

In Fig. 9 is illustrated a method employing 
analogous principles, but With Some modifi 
cation in the apparatus. Iere the line l, 
the transformer, inductance, condenser, and 
multiple-contact transmitter are as before, 
but the circuits are different. The coil has 
One path through the resistance Q and a set 
of microphone-contacts and another circuit 
through the inductance I and another set of 
contacts. These are illustrated as of the 
granular carbon or “dust’ type, which is 
Well adapted to my invention, as in its exer 
cise a sort of unison of action in the divided 
contacts of the transmitter is desirable. In 
the type described this is obtained by the 
average of a practically infinite number of 
minute contacts in each circuit. The resist 
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ance Q is made to about equal the Ohmic re 
sistance of the inductance I. Around the 
inductance is placed a condenser of definite 
and limited capacity. In this arrangement 
out-of-phase currents for the two transmit 
ters circulate as before, but the main Waves 
through the resistance and the inductance 
produce a compound wave in S. Speech ut 
tered before the transmitter finds, as before, 
a current flowing through one or the other of 
the microphone's divided paths, and the voice 
currents avoid the inductance I by passing 
through the condenser C. 

It will be seen that in the arrangement in 
Figs. S and 9 the inductance-coils I act as 
local current-generators at those times when 
the current in the other branch is reversing, 
and that the quick undulations correspond 
ing to speech do not need to traverse the in 
ductance, but find a ready by-path by way 
of the condenser-shunt provided. The con 
denser has no material effect in cutting down 
the current given out by I on account of its 
limited capacity. 

In Fig. 10 I show a further modification, in 
which the primary line is itself divided, one 
branch including a transmitter-coil T and 
the other branch a coil T, the circuit to the 
latter including an inductance I, shunted by 
a condenser C. The coils S S deliver Out-of 
phase currents to independent microphone 
contacts, as before, and the voice-currents 
from both sources add themselves upon the 
line l and in the receivers R., &c., the ar 
rangement being practically a reversal of that 
shown in Fig. 8. 

Fig. 11 shows another arrangement which 
may be employed when the fundamental wave 
is of audible frequency instead of inaudible 
or only slightly audible, as with the appara 
tus shown in Figs. 8, 9, and 10. In this in 
stance the receiver is wound with additional 
coils whose function it is to wipe out or neu 
tralize the main or fundamental Wave. To 
obtain this result, the main line is divided, 
one branch going through an inductance I, 
adapted to cause the current in this branch 
to lag by one hundred and twenty degrees. 
Another branch passes by a condenser C of 
Such capacity as to advance the phase of the 
current by one hundred and twenty degrees, 
while a third branch includes the primary 
coil of the transformer. Each of the circuits 
includes one of the coils at it' at upon the 
receiver R, thus obtaining in the receiver a 
three-phase current with Zero magnetizing 
effect, as in the case of Fig. 7. The branches, 
including the coils v P, being alone affected 
by the voice-currents, speech transmission is 
rendered possible, while no effect or only a 
negligible effect is produced by the funda 
mental Waves of the System. A resistance 
Q is also included in the condenser branch 
of the circuit, sufficient in amount to adjust 
the resistance of the condensel branch to 
about equal that of the line branch passing 
through the transformer. 

7 O 

75 

95 

OO 

O 

II5 

I 25 



O 

25 

35 

45 

50 

55 

587,120 5 

In Fig. 12 I show an arrangement some 
what similar to that of Fig. 5. In this case, 
however, the currents in the lines l l are dis placed by one hundred and twenty degrees. 
The receiver also has an additional reversely 
Wound coil av', receiving current from two 
coils SS in inductive relation to the coils P 
P', included, respectively, in the lines l l'. 
The result of this arrangement is to produce 
a compound wave in the circuit SS8 W, dis 
placed by one hundred and twenty degrees 
from the currents in the other coils, and thus 
to obtain a three-phase effect in the receiver 
R, annulling the effect of the fundamental 
Waves, which may be audible or inaudible in periodicity. 
In any of the arrangements above described 

it is to be understood that the values given 
to the inductances, condensers, &c., are so 
selected or adjusted as to give the phase re 
lations to the currents which may be desired. 
This can readily be done in many ways now 
Well known and understood in the electric 
art and which are not specially described or 
claimed by me. 

In addition to the broader aspects of this 
case set out in my statement of invention, I 
believe it to be new with me to employ a di 
vided circuit-transmitter, or one having prac 
tically independent paths for current from 
the transformer-coils, and this I wish to broadly cover. 
An advantage arises in the use of the meth 

Odsherein pointed out, as I can materially re 
duce the size and cost of the instruments as 
compared with those employing low periodic 
ity, and thereby also lessen inductive dis 
turbances. 
What I claim as new, and desire to secure 

by Letters Patent of the United States, is 
1. The improvement in the art of electric 

ally transmitting sound - waves, which con 
sists in generating alternating currents of rel 
atively-displaced phase, superposing upon 
One or more of such currents electrical undu 
lations or vibrations corresponding to the 
sound-vibrations to be transmitted, and by 
Such Superposed electrical undulations or va 
riations actuating a suitable receiver. 

2. The improvement in the art of electric 
ally transmitting sound-waves, which con 
sists in transmitting over suitable conductors 
alternating currents of relatively-displaced 
phase, Superposing upon one or more of such 
Currents electrical undulations or variations 
corresponding to the sound-waves to be trans 
mitted and by such electrical undulations or 
variations actuating a suitable receiver, while 
preventing the operation of the receiver by 
the fundamental currents of displaced phase. 

3. The improvement in the art of electric 
ally transmitting sound-waves, which con 
sists in transmitting over suitable conductors 
two currents of normally-displaced phase, 
superposing upon one of such currents elec 
trical undulations corresponding to the sound 
vibrations to be transmitted, by such undu 

lations actuating a suitable receiver, and 
Causing the two out-of-phase currents to neu 
tralize each other so as to prevent the effect 
ive magnetization of the receiver by the fun 
damental currents. 

4. In combination, means for generating a 
plurality of alternating currents of relatively 
displaced phase, a transmitter for superpos 
ing upon one or more of such currents elec 
trical undulations or variations correspond 
ing in character to the sound impulses com 
municated to the transmitter, and a tele 
phone-receiver included in circuit with the 
transmitter. 

5. In combination, a source or sources of a 
plurality of alternating currents of relatively 
displaced phase, conductors connected there 
with, a transmitting device for imposing upon 
One or more of such alternating currents elec 
trical undulations or variations correspond 
ing to the Sound impulses communicated to 
the transmitting device, a receiver in circuit 
With the transmitter, and means for prevent 
ing the effective magnetization of the receiver 
by the fundamental currents. 

6. In combination, a generating source of 
tWO alternating currents of opposite phase, 
line conductors extending therefrom, a trans 
mitter connected in One of the line conduc 
tors, a receiver in circuit with the transmit 
ter, and means for causing the two alternat 
ing currents to neutralize one another and 
prevent the effective magnetization of the re 
ceiver by such fundamental currents. 

7. In combination, a generating source of 
two alternating currents of displaced phase, 
lines extending therefrom, a transmitter in 
ductively superposing upon one of such lines 
electrical vibrations corresponding to the 
sound impulses communicated to the trans 
mitter, and a receiverin circuit with the trans 
mitter comprising differentially - connected 
coils, one in each of the line-circuits. 

8. In combination, a generator of alternat 
ing currents of relatively-displaced phase, 
lines extending therefrom, a transmitting de 
vice inductively superposing upon one of such 
lines electrical vibrations corresponding to 
the sound impulses produced in the trans 
mitter, and a differentially-connected receiver 
included in the lines. 

9. A source of alternating currents of rela 
tively-displaced phase, lines extending there 
from, a transmitting device inductively super 
posing upon one of the lines carrying the 
alternating currents electrical variations or 
undulations corresponding to the soundim 
pulses communicated to the transmitter, a 
differentially-wound receiver in the lines, an 
earth connection for the generator, and an 
earth connection for the lines. 

10. A generator of alternating currents of 
relatively - displaced phase, lines extending 
therefrom, a transmitting device for induct 
ively superposing upon the current in one of 
such lines electrical undulations correspond 
ing to the sound impulses to be transmitted, 
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a differentially-wound receiver included in 
the lines, and a condenser shunting the gen 
erator. 

II. A transmitting device for a telephone 
receiver, comprising a transformer-coil fur 
nishing energy to two substantially independ 
ent circuits closed by different microphone 
contacts, one or both of such circuits includ 
ing means for displacing the phase of the cur 
rent in one circuit relatively to that in the 
other. 

12. A transmitting device for a telephone 
circuit, comprising a coil or coils upon the 
transforming part of the transmitter furnish 
ing energy to two substantially independent 
circuits closed by different transmitter-con 
tacts; the independent circuits carrying al 
ternating currents of relatively - displaced 
phase and being substantially equally trans 
parent to the variations of the fundamental 
alternating current produced by the trans 
mitter-contacts. 

13. A transmitter for a telephone-circuit, 
comprising transformer-coils having two in 
dependent circuits closed by granular car 
bon or dust microphone-contacts, and means 
included in one or both of such circuits for 
producing currents of relatively - displaced 
phase therein. 

14. A receiving-telephone having a plural 
ity of coils arranged to be connected in dif 
ferent circuits, the circuits carrying currents 
of relatively-displaced phase, one of such cir 
cuits including a transmitter. 

15. A receiving-telephone having a plural 
ity of differentially wound or actuated coils, 

the differentially-wound coils connected in 
different circuits carrying substantially equal 
alternating currents of relatively-displaced 
phase, and one of such circuits including a 
transmitter. 

10. A receiving - telephone comprising a 
core, a plurality of coils on the core differen 
tially wound and connected the different cir 
cuits carrying fundamental alternating cur 
rents of relatively-displaced phase, one of the 
circuits including a transmitter and a dia 
phragm responding to variations of magnet 
ism produced in the core by the coils. 

17. In a telephone transmitting apparatus, 
the combination of an iron core having mag 
netizing-coils therein, a microphone-trans 
mitter having a plurality of sets of contacts, 
and Separate circuits connecting the coils and 
the transmitter, one of said circuits contain 
ing a self-inductive device with a condenser 
in shunt thereto, and the other containing a 
compensating resistance. 

IS. In a telephone system, the combination 
of a microphone-transmitter having a plural 
ity of sets of microphone-contacts, a source 
of alternating currents of relatively-displaced 
phase, separate circuits connecting the source 
of current and the transmitter-contacts, and 
a telephone-receiver. 

In testimony whereof I have hereunto set 
my hand, in the presence of two witnesses, 
this 25th day of July, 1896. 

JOIN. W. GIBBONEY. 
Witnesses: 

WM. D. POOL, 
IIENRY MI, HOBART. 
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