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541,077 

branche”. From branche", the current passes Any suitable apparatus whereby current 
by the branches f* f* of the transmitter cir- | may be directed over different feeding cir 
cuit f to ground. The wariation of resistance 
in the branch f* by means of the microphone 

5 causesa corresponding undulation of current 
i in the primary coil of the induction coil d 
thus inducing currént in the secondary d' of 
the induction coil. The current thus induced 
incoil d'may betraced through receivere, con 

I o ductore', limb a", strand h* to limb a" of the 
line of subscriber B, conductor e”, telephone 
e of subscriber B, coil d' of his induction coil, 
conductor c*, limb a of the line of subscriber 
B to the tip strand h*, thence to limb a of the 

I5 line of subscriber A, his telephone hook c, 
limb c* and back to the coil d'. When the 
subscribersarethrough conversation by hang 
ing up their telephones the clearing out in 
dicators h* h*, may be actuated to send in the 

20 clearing outsignal. 
The Voice currentsare prewented from pass 

ing through the branches e* h* by the inter 
position of the retardation coi?se* h* included 
therein. / 

25 In the modification shown in Fig. III have 
ilustrated the local transmitter circuit as 
containing two induction coils d' and k, the 
one being included in one of the branches f* 
while the otheris included in the other branch 

3o f*, the microphone g being included in branch 
Jf*. As the microphone is operated the cur 
rent through the bramch f* is increased while 
the current through thebranch f*is decreased, 
currents being thus induced in the second 

35 aries of the induction coils which are so con 
nected that the electro motive forces of the 
induced currents are added. A resistance 
coil l is shown included in the branch f* 

- whereby the resistance of the branches may 
4o be adjusted. 

I have found that the best results are ob 
tained when the two branches of the local 
transmitter circuit possess the same or ap 
proximately the same resistance. 

45 Im case two induction coilsare employed in 
i each of the transmitter circuits as illustrated 
on the right in Fig. II, the telephone may be 
placed in a bridge across the bramches or 

i limbs of the telephone line and the retarda 
5o tion coil as e* of Fig. I may be omitted. As 

ilustrated on the left in Fig. II a retardation 
coil e* is included in the conductor e* con 
nected across the limbs of the telephone line, 
while the telephone receiver is connected in 

55 series with the secondaries of the induction 
Coils. As illustrated, Ibawe utilized the tele 
phone wires as feeders for the transmitter 
circuits. Itis ewident howewer that in some 
instances it might be found economical and 

6o desirable torum a special wire to supplysome 
particulargroup of transmitter circuitsas for 
examplethose of the subscribersina particu: 
lar building. Theswitchingapparatusatthe 
central office I haveillustrated as adapted to 

65 automatically direct current to the transmit 
ter circuits of the different-lines respectively 
as connections are made With the lines. 

cuits to supply current to transmitter circuits 
and cause the current to trawerse such trans 

| mitter circuits respectiyely in multiple arc 
may be used in carrying out my invention. 
By a transmitter circuit I mean any circuit 

including a microphone or transmitter and 
which is inductively connected with a tele 
phone line. In carrying out my invention it 
is desi rable that the resistance of the two 
portions of the multiple arc circuit of the 
transmitter circuit should be not greatly. dif 

| ferent. For example, as illustrated in Fig.I, 
the transmitterg is included in one branch 
and the primary coil of the induction coil is 
included in the other branch, the resistance 
of Said primary coil and that of the transmit 
terg being fifteen ohms each. As the resist 
ance of thebran?h containing the transmitter 
is for example increased it? current will be 
diminished while current through the pri 
mary coil of the induction coild will be there 
by increased, that is to say, speaking gener 
ally, the changein the impact of the electrodes 
of the transmitter causes opposite changes in 
the current traversing the two sides or por 
tions of the multiple arc circuit of the trans 
mitter circuit. The changes in current 
strength in one side or bramch are therefore 
inwersely to the changes of current strength 
in the other side of the multiple arc circuit. 

In case two or more subscribers are placed 
on the same telephone line, each will be pro 
vided with his Own transmitter Circuit and 
usualapparatus. Itis notumcommon to thus 
place five or six Subscribers upon one tele 
phone line and a common battery may bethus 
used forsucha group of transmitter circuits. 
As shown in the drawings, the subscribers” 
stations A and B are each upom a separate 
telephone line and when connected as shown, 
the current is directed in parallel through 
each of the transmitter circuits. The Switch 
ingapparatus where the battery is placed is 
such that current may be directed in multi 
ple through the different transmitter circuits 
independently and from time to time as de 

| sired. The transmitter circuits of the sub 
scribers” stations A and Barein parallel with 
one another and in circuit with the battery, 
so that either subscriber may connect his 
transmitter circuit with the battery by re 
moving his telephone, thus operating his 
switchingapparatus, or, both subscribers may 
connect themselves with the battery by the 

| 

removal of their telephones, the transmitter 
circuits of the two talking subscribers being 
thus connected in circuit in parallel. 
As to the prior state of the art, reference is 

made to Letters Patent No. 330,056, granted 
Charles E. Scribner November 10,1885, for a 
battery circuit for telephone exchanges. As 
thus shown, the transmitter circuits are per 
manently connected with the feeding circuit 
im series, means being prowided for closing 
a shunt circuit around the transmitter cir 
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cuit at each of the Stations when the tele 
phone is not in use. Such a system has not 
to my knowledge been putin practice, and in 
my judgment it would not be practicable to 
feed the transmittercircuitsin seriesasshown 
in Said Scribner patent, since the voltage of 
the battery required for a considerable group 
would be excessive. 
Having thus described my invention, what 

I claim as mew, and desire to secure by Letters 
Patent, is– 

1. The Combination with a metallic circuit 
telephone line extending in two limbs to the 
central station, said limbsbeing united at the 
sub-station, ofa connection to groundor com 
mom return from Said united limbs at the Sub 
station, a local transmitter circuit included in 
said Connection, and comprising two parallel 
paths in whichare included the microphone 
and the primary inductive winding, a battery 
or Source of current at the central station, 
connected with ground or said common re 
turm, means for prewenting the leakage of 
woice currents at the central station through 
saidcommon return, and switchingapparatus 
at the central Station adapted, when commec 
tion is made with the line, to close together 
the two limbs of the telephone line and to 
connect the same in circuit with said battery: 
whereby current is directed ower the two 
limbs of the telephone line in parallel and 
through the parallel paths comprising the lo 
cal transmitter circuit; substantially as de 
Scribed. 

2. The Combination with a telephone line 
extending in two limbs to the central station, 
of a secondary inductive winding included in 
each of Said limbs at the sub-station, said, 
limbsbeing united at the sub-station, a con 
mection to ground or common return from 
Said united limbs, a local transmitter circuit 
included in said connection and comprising 
two parallel paths, a primary winding in 
cluded in each of Said parallel paths, a mi 
crophone included in said local transmitter 
circuit, and a battery at the central station 
Connected between said ground or common 
return and the unitedlimbs of Said telephone 
line; substantially as described. 

541,077 

3. In a telephone system, the combination 
with a telephone line extending in two limbs 
to the central station, of a cord set thereat 
adapted to be connected with the line, a 
bridge between the two strands of the cord 
set, a retardation coil included in said bridge, 
a battery in a common return conductor or 
ground return Connection from the middle 
of Said retardation coil, a bridge at the sub 
station across the two limbs of the line, a re 
tardation coil in said bridge, a common re 
turn or ground branch extending from the 
middle of Said retardation coil, a local trans 
mitter circuit interposed in said bramch and 
containing the microphone and the primary 
of an induction coil, said branch being con 
nected with Said local transmitter circuit at 
two points to include the same in circuit with 
the battery in two or more multiple or par 
allel branches, and the secondary of saidin 
duction coil included in circuit between the 
limbs of the telephone line, substantially as 
described. 8 

4. The combination with a local transmitter 
circuit comprisi?g two parallel branches, of 
two induction coils having their primaries 
included one in each of the branches of Saidl 
transmitter circuit, and their Secondaries in 
cluded in the telephone line im series, a mi 
crophone included in Said transmitter gircuit, 
and a battery adapted to direct current 
through said branches in parallel. 

5. The Combination with a local transmitter 
circuit comprising two paralle? branches, of 
a primaryinductive winding included in each 
of said parallel branches, a microphone in 
cluded in said transmitter circuit, secondary 
windings situated in inductive relation to said 
primary windings and connected in circuit 
with the telephone line, and a battery adapted 
to direct current through the branches of said, 
local transmitter circuit in parallel. 

Im witness whereof I hereunto subscribe 
my name this 12th day of February, A. D. 
1895. 

WILLIAM. W. DEAN. 
Witnesses: 

GEORGE P. BARTON, 
W. CLYDE JONES. 
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