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To all whom vt may concern:

Be it known that I, HaArry G. WEBSTER, &
citizen of the United States, and resident of
Chicago, county of Cook, and State of Illi-

« nois, have invented a new and useful Im-
provement in Telephone Systems, of which
the following is a specification. -

The present invention relates to manual
telephone systems generally and more par-

1o ticularly to that type n which the various
telephone lines, extending to the central of-
fice, are inductively united tor conversation
through the agency of repeating coils, inter-

posed between the lines and their connection

.5 terminals, and a link-circuit for interconnect-
ing said terminals.

The principal object ot the invention 1s to

~produce a novel system of this type, in which 1

the repeating coil windings are employed not
only in the performance of the usual speech
transmitting functions, but also in the con-
trol of the usual line and supervisory signals.
The character and objects of the invention
will be more fully understood upon reference
to the following detailed deseription taken in
connection with the accompanying drawing,
and the scope of the invention will be par-
ticularly indicated in the appended claims.
Figure 1 of said drawing is a diagram of a
system constructed in_accordance with the
present invention and illustrating one species
thereof: Fig. 2 is a diagram of a portion of a
similar system, illustrating a second species
of the invention. ' -
o5 In these views, like characters refer to like
parts. | |
" TReferring in detail to the drawing, A and
B designate two substations which are ‘con-
nocted to a central office C by suitable tele-
phone lines. The equipment at substation
A, which may be of any preferred type, 18
here shown as comprising a call-bell { m se-
res with a condenser 2 and included in a nor-
mally closed bridge of the telephone line
.5 limbs 3—4 by the engagement of the switch-
hook 5 with the fixed contact 6. A second
bridge, normally open and including the
transmitter 7 and receiver 8, is closed at the
contact 9 by the switch-hook 5 whenever the

receiver 1s removed therefrom. At the cen-

20

29

30

40

tral office, the line is inductively connected

to the jacks 10 by means of a repeating coil
having its winding 11, shown in two sections,
conductively united between the jacks and
ground, and its winding 12, also shown 1n

Ot
it

| two sections, connected 1n.

| the battery by way of

circuit with the
line limbs and an intervening battery 13 hav-
ing its negative pole connected to ground.
The jacks 10, which comprise spring and test-
ing contacts, are normally connected to the
orounded side of the battery 14 through the
[ine relay contacts 15—16 and a relatively
low resistance, here shown as impedance 17.
An alternate line relay contact 18 permits
the connection of the jacks to the live pole of
| the relatively high re-
sistance, liere shown as impedance 19, and
the line signal lamp 20. The line relay 21
has its winding included directly in the line
limb 4 and is rendered non-inductive 1 any
suitable manner, as by the non-inductive re-
sistance 22 connected in parallel therewith.

The equipment and connections thus far
described with reference to substation A are
duplicated in connection with substation B,
and the correésponding parts are there indi-
cated by similar primed characters.

At the centra

“which connection 1s ostablished between l1nes
for conversation, comprises a single strand
23-—23’ connected between the answering
plug 24 and the calling plug 25. Supervi-
sory lamps 26—26" are controlled by relays
97—27', whose windings are connected be-
tween the live pole of the battery 14 and the
<trand sections 23 and 23’ respectively. “The
usual listening-key 28 is provided to connect
the strand section 23’ to ground through the
condenser 29, operator’s receiver 30 and the
secondary winding of an induction coil 31.
The primary winding of this coil 1s included
in a local circuit in series with the operator’s
transmitter 32 and the battery 33.
coil is also provided with a tertiary winding
which is connected between the tip or testing
contact of the calling plug 25 and ground.
A ringing-key lever 34 normally engages the
contact 55 to maintain the continuity of the
strand section 23’ and may be depressed to
bring the calling generator 36 into circuit
with the calling plug 25. The sections of the
link-circuit strands are separated by a con-
denser 37 which permits the passage of voice
currents, but prevents the passage of battery
current. -

In the operation of the system, a parly at
substation A, desiring to. converse with a
party at substation B, removes his recelver
Q from its switch-hook 5, thereby completing

office, the link-circuit, by

This.

| a circuit for the flow of current from the bat- :
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tery 13, over the telephone line Iimbs and
through the winding of the line relay 21.
brings the armature contact 15 of said
reiay into engagement with the contact 18
and thereby completes a circuit from the live
pole of the battery 14, through the impe-
dance 19, linelamp 20, relay contacts 18——1 5,
repeating coil winding 11 to ground, thereby
causing the lamp 20 to light, as an indication

to the operator that connection is deswred .-

~ Upon observing this signal, the operator wiil

mmsert the answering piug 24 into one of the

Jacks 10 and depress her listening-key 28 to
~determine the wishes of the cailing party.

The act of inserting the plug 24 into the jack

Wil complete a path for current in shunt to

- the line lamp 20, from the live pole of the bat-

20

tery, through the winding of the relay 27, the
strand section 23, plug 24, jack 10, to the

winding 11 of the repeating coil. This wil
bring the line lamp 20 and the winding of the
supervisory relay 27 in parallel branches in
serles with the repeating coil winding 11 and
the battery 14, and sufficient, current will be
thereby shunted from the lamp 20 to prevent

1ts further display as a signal. Upon de-

pressing the listening-key 28, the operator
wiil complete a secondary circuit from ground
at the repeating coil winding 11, through
sald winding, the jack 10, plug 24, strand
sectlon 23, condenser 37, listening-key 28,
condenser 29, receiver 30, second winding of

~induction coil 31, to ground, and over this

Ca
0 {

circutt learn the wishes of the calling party.
Upon learning that connection is desired with
the line 3'—4/, the operator will touch the tip
contact of the plug 25 against the testing

- contact of one of the jacks 10’ to determine

40
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the 1dle or busy condition of the line. In
case the line is busy, it will be apparent
Irom the circuits previously traced that pPoO-

~tential will exist on the jacks 10" above that

of ground; and consequently, as soon as
the tip contact of the plug 25 is touched
thereto, there will be a momentary flow of
current from said contact to ground through
the tertiary winding of the induction coil 31,
which will produce the usual “click” in the

operator’s receiver 30, as an indication to her

that the line is busy. If the line is found to
be idle, she will insert the plug 25 into the

jack 10" and thereby complete a circuit from
the live pole of the battery 14, through the
winding of the supervisory relay 27/, the
strand 237, ringing-key contacts 35—34, plug
25, Jack 10 to the winding 11’ of the repeat-

1ing coil associated with the line 3'—4’—the
circult then dividing and passing to ground,

- by one branch including the winding 11/ of

),

said repeating coil, and by another branch

- including the line relay contacts 15'—16 and

<D
b |

the 1mpedance 17’. The resistance of the
repeating coil winding 11’ being considerably
In excess of that of the impedance 17/, the

greater portion of the current will flow

be closed at this time.
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' through the branch including the Jatter and

the current flow will be sufficient to energize

the circuit of the supervisory lamp 26’ to

catise 1ts display. The operator will then

depress the listening-key lever 34 and com-
plete a primary circuit for the flow of ringing
current through the plug 25, jack 16’ and re-
peating coil winding 11’ to ground. The
alternating current, transmitted over this cir-
cutt, will induce- a flow of current in the
secondary circuit including the repeating
cotl winding 12/, the line limbs 3'—4’ and the
cail-bell 1" at the substation B, to operate the
iatter.

the msertion of the plug 25 into the jack 10’
As soon, however, as the receiver & at sub-
station B is removed from its switch-hook

5", the line relay 21’ will be energized suffi-
ciently to attract its armature contact 15

and thereby interrupt the low resistance path
tor current through the branch including the
impedance 17’ and cause the extinguishment
of the lamp 26/

wiil not be lighted because the path through
the supervisory relay 27’ and the plug and
lack contacts, which is in shunt thereto, will

26" will remain dark during conversation ;
but as soon as either subscriber hangs up his
recerver, the corresponding lamp will be
tluminated and the illumination of both
lamps will be a signal to the operator to take
down the connection. -

In the species of the invention illustrated
in Fig. 2, the line relay 212 has its winding
connected directly in the line limb 4 as in
Ifig. 1, but is rendered non-inductive by
means of a copper shell 37* surrounding its
core, instead of by the non-inductive winding
22 of Fig. 1.
branch to ground and the repeating coil
winding 11 are connected in series instead of
n parallel, as in the previous figure. This

the supervisory relay 27’ sufliciently to close

As previously indicated, the super-
visory lamp 26" will be lighted in response to

Although the branch
through the line lamp 207 is closed, said lamp’

The lamps 26 and
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In this instance, the normal

110

normal connection to ground is controlled by

the line relay contacts 15*—16* as in the pre-

vious case, and the line lamp 20 and the bat- -

tery 14 are adapted to be included in circuit

115

with the repeating coil winding 11 upon the -

energization of the line relay 21*. This re-

lay is also provided with additional normally
open contacts 38-—39 which control a branch

through the high resistance or impedance 40.
In the operation of this form of the Invention,

the energization of the line relay 21*, due to
the removal of the receiver from its switch-

hook, closes a circuit for the line lamp 20
from the live pole of the battery 14, through
the relay contacts 15, 38 and 39 and the im-
pedance 40. This energization also connects
the impedance 40 in series with the winding
11 of the repeating coil, so that, upon the
subsequent insertion of the answering plug




into a jack, the
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ow of current through the
supervisory relay 27 will be insuflicientto
cause the closure of its contacts and the conse-
quent illumination of the supervisory lamp
96. The insertion of the plug in answering a

~call also closes a path in parallel to the lme

10
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lamp 20 while leaving the impedance 40 il
the main portion of the circuit 1n series with
the parallel branches thus shunting su Tic

current from the line lamp to extinguish 1t.

‘However, in making a call, the insertion of

the plug mnto the jack will complete a circuit
for the supervisory relay through the winding
11 of the repeating coil to ground by way of
the line relay contacts 152—16%, thus omit-
ting the impedance 40 and consequently per-
mitting enough current to flow to cause the

“supervisory relay contacts to close and the

associated supervisory lamp to light. The
subsequent removal of the recelver alters
this circuit by including the impedance 40
and thereby extinguishing the supervisory
lamp. In other respects, the operation of
this form of the invention is the same as that
deseribed in connection with Kig. 1.

In proportioning the resistances, that ot

~ the supervisory relays and the impedances 17

30

and 17’ isrelatively low, asindicated diagram-
matically by the thickline windings, while the
resistance of the impedances 19—19" of Ing. 1
and 40 of Fig. 2 is considerably larger, as in-
dicated by the thinner line windings. The

repeating coil windings may also be of con-
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siderable resistance.

[n practice, the different batteries ob-
viously may be one and the same, and the
different connections to ground may be made
to a common office return, and other altera-
tions and modifications may be made in the
matter disclosed without departing from the
spirit and scope of the invention. 1t should
also be noted that, in practicing my Inven-
tion, in many instances simple ohmic resist-
ances, instead of the impedances here shown,
may be employed. I, therefore, have used
the term, “resistance,” in the claims 1 1ts
broader sense to include mere ohmic resist-
ance and impedance, and have otherwise
aimed, by the terms of the appended claims,
to cover the various possible alterations and
modifications coming within the scope of the
imvention. -

What I elaim as new and desire to secure
by Letters Patent of the United States 18—

1. A telephone system comprising a tele-
phone line extending from a substation to a
central office, a connection terminal for said
line, a repeating coil for inductively uniting
said line to said terminal, a link-circuit for
making connection to said terminal to estab-
lish a conversational circuit, a resistance con-
ductively associated with said terminal, an
electrically actuated line signal, an electric-
ally actuated link-circuit signal, means for
actuating said latter signal by closing a cir-

1clent.

i said line to said terminal, a link-circws

| cuit through one of the repeating coil wind-

ings, and a single line relay for controlling
said line signal and for including said resist-
ance in series with said repeating coll wind-
ing and said connection terminal to cause the
effacement of said link-circuit signal.

9. A telephone system comprising a tele-
phone line extending from a substation to &
central office, a connection terminal for sald
line, a repeating coil for inductively uniting
said line to said terminal, a link-circuit for
making connection to said termimal to estab-
lish a conversational circuit, a resistance con-
ductively associated with said terminal, an
electrically actuated line signal, an electric-
ally actuated signal associated with said Iink-
circuit, means for actuating said link-circuit
sional by closing a circuit through one of the
repeating coil windings, and a single line re-
lay for controlling said line signal and for 1n-
cluding said resistance in series with said re-
peating coil winding and said connection ter-

| minal to cause the effacement of said signal.

‘3. A telephone system comprising a plu-
rality of lines extending from substations to a
central office, connection terminals for said
lines, a repeating coil for inductively uniting
each line to its terminal, a link-circuit for
completing a connecting circuit between any

‘two telephone lines, a resistance conductively

associated with each terminal, an electric-
ally actuated signaling means connected to
the link-circuit in bridge of the talking cir-
cuit, means for actuating said signaling
means to cause the display of its signal by
closing a circuit through one of the repeating
coil windings, and means for including said
resistance in series with said repeating coil
winding to cause the effacement of sald S1g-
nal. -
4. A telephone system comprising a tele-
phone line extending from a substation to a
central office, a connection terminal for said
line, a repeating coil for inductively uniting
said line to said terminal, a link-circuit for
making connection to said terminal to estab-
lish a conversational circuit, a resistance con-
ductively associated with said terminal, line
and link-circuit signals, means normally
operative upon the connection ol said link-
circuit to said terminal to supply current
over a circuit including one of the repeating
coil windings to cause the actuation of said
link-circuit signal, and a single relay under
the control of the subscriber for controlling
said line signal and including said resistance
in said circuit in series with said connection
terminal to reduce the current flow sufli-
ciently to return said signal to 1ts normal

condition.

5. A telephone system comprising a tele-
phone line extending from a substation to a
central office, a connection terminal for said
line, a repeating coil for inductively uniti[ng
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making connection to said terminal to estab-
lish a conversational circuit, electrically ac-
tuated line and link-circuit signals, means
normally operative upon the connection of

sald link-circuit to said terminal to supply

current over a circult including one of the re-
peating coill windings to cause the actuation

of said link-circuit signal, a resistance con-.

ductively associated with said terminal, and
a single line relay for controlling said line sig-
nal and for connecting said resistance in se-
ries with said repeating coil winding and said
terminal to reduce the current flow in said
supply circult sufficiently to return said sig-
nal to its normal condition.

6. A telephone system comprising a plu-
rality of lines extending from substations to a
central office, connection terminals for said
lines, a repeating coil for inductively uniting
each lme to its terminal, a link-circuit for
completing a connecting circuit between any
two telephone lines, an electrically actuated
signaling means connected to the link-circuit
in bridge of the talking circuit, means nor-
mally operative upon the connection of said
limk-circuit to a terminal to supply current
over a circult including one of the windings
of the connected repeating coil to cause the
actuation of said signaling means to cause
the display of its signal, a resistance con-
ductively associated with said terminal, and
means for including said resistance in series
with said repeating coil winding to reduce
the current flow in said supply circuit suffi-
ciently to return said signal to its normal
condition.

7. A telephone system comprising a tele-
phone line extending from a substation to a
central oflice, a connection terminal for said
line, a repeating coil for uniting said line to
sald terminal, a link-circuit for making con-
nection to said terminal to establish a con-
versational circuit, an electrically actuated
signal associated with the line, an electrically
actuated signal associated with the link-cir-
cult, means operative upon the connection
by the operator of said link-circuit to said
terminal to supply current over a circuit in-
cluding one of the repeating coil windings
normally to cause the display of said link-cir-
cuit signal, a single line relay under the con-
trol of the subscriber for closing a circuit
over the telephone line normally to display
said line signal, a resistance conductively as-
soclated with said terminal, means operated
by said line relay to include said resistance in
serles with sald repeating coil winding and

~sald connection terminal to place the display

60

65

of said link-circuit signal beyond the control
of the operator, and means operated by the
closing of the operator’s circuit to place the
display of the line signal beyond the control
of the subscriber.

8. A telephone system comprising a tele-

phone line extending from a substation to a |

897,238 -

central station, a connection terminal for
sald line, a repeating coil for inductively unit-
ing said line to said terminal, a link-circuit

for making connection to said terminal to es-

tablish a conversational circuit, a source of
current, two electrically actuated signals,

means controlled from one station operative
under the normal condition of the system to
close a circuit of definite resistance to cause
the display of one of said signals and opera-
tive under another condition to close a path

1n shunt to the other signal to prevent its dis-

play, and means controlled from the second
station operative under the normal condition
of the system to close a circuit to cause the
display of the latter signal and operative un-
der anqther condition to increase the normal
resistance of the actuating circuit of the for-
mer signal to prevent its display.

9. A telephone system comprising a tele-
phone line extending from a substation to a
central station, a connection terminal for
said line, a repeating coil for inductively unit-
ing said line to said terminal, a link-circuit
for making connection to said terminal to es-
tablish a conversational circuit, a source of

current, two electrically actuated -signals,

means controlled from one station operative

under the normal condition of the system to
close a circuit of definite resistance through
one of the repeating coil windings to cause
the display of one of said signals, and opera-
tive under another condition to complete a
path 1n shunt to the other signal to prevent
1ts display, and means controlled from the
second station operative under the normal
condition of the system to close a circuit to
cause the display of the latter signal and op-
erative under another condition to increase
the normal resistance of the actuating cireuit
of the former signal to prevent its display.
- 10. A telephone system comprising a
telephone line extending from a substation
to a central office, a connection terminal
for said line, a repeating coil for inductively
uniting said line to said terminal, a link-
circult for making connection to said ter-
minal to establish a conversational circuit,
a source ol current, electrically actuated
supervisory and line signals, means opera-
tive upon the connection of said link-circuit
to said terminal under the normal condition
of the system to complete a circuit of defi-
nite resistance to cause the display of said
supervisory signal and under another con-
dition to complete a path in shunt to said
line signal to prevent its display, and means
controlled by the subscriber operative under
the normal condition of the system to close
a circuit to cause the display of the line
signal and operative under another condi-
tion to Increase the normal resistance of the
actuating circuit of the supervisory signal
to prevent 1ts display. o

11. A telephone system comprising a tele-
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phone line extending from a substation to
o central office, a connection terminal for

said line, a repeating coil for inductively

uniting said line to said terminal, a link-

circuit for making connection to sald ter-
minal to establish a conversational cireuit,
o source of current, electrically actuated
supervisory and line signals, means opera-

tive upon the connection of said link-circuit

to said terminal under the normal condition
of the system to complete a circuit of defi-
nite resistance through one of the repeating
coil windings to cause the display of sald
supervisory signal and under another con-
dition to complete a path in shunt to sald
line sienal to prevent 1ts display, and means
controlled by the subscriber operative under
the normal condition of the system to close
o circuit to cause the display of said line
sional and operative under another condl-

tion to increase the normal resistance of the

actuating circuit of the supervisory signal
to prevent its display.

{9. A telephone system comprising a
telephone line extending from & substation
to a central office, a repeating coil connected
therewith, means for holding conversation
over said line through the agency of said
repeating coil, a source of current, signals
included respectively in normally open CiT-
cuits with said source of current, one of the
repeating coil windings being included 1n
one of said circuits and in one only, a resist-
ance included in the other of said circuits,
means under the control of the operator to

normally close one of said circuits to display .

its included sienal, and means under the
control of the subscriber to close said other
cireuit and to connect sald resistance 1n
series with said repeating coil winding, nor-
mally to display the signal in the latter cir-
cuit and abnormally to efface the signal in-
cluded in the former circuit.

13. A telephone system comprising a tele-
phone line extending from a substation to
o central office, a repeating coil connected
therewith, means for holding conversation
over said line through the agency of said
repeating coil, a source of current, line and
supervisory signals included respectively n
separate circuits with said source of current,
one of the repeating coil windings being n-
cluded in the supervisory signal circuit and
in that only, a resistance included 1n the lime
sional circuit, means under the control of the
operator to normally close thesup eTVISOTy S1g-
nal circuit to cause the display of said signal,
and means under the control of the sub-
scriber to close said line signal circuit and
to connect said resistance in series with said
repeating coil winding, normally to display
said line signal and abnormally to efface the
supervisory signal. '

14. A telephone system comprising a tele-
phone line extending from a

substation to | connecting

the subscriber

e

o central office, a connection terminal for
said line, a repeating coil for inductively
uniting said line to said terminal, a link-
cireuit and connecting plug for making con-
nection to said terminal means for holding
conversation over said line and link-circuit,
a supervisory signal in a circuit with one of
the repeating coil windings normally open
at the plug and terminal, a resistance, a line
signal 1n a second circuit including sald re-
sistance and excluding said repeating coil
winding, means operative upon the connec-
tion of said plug to said terminal to normally
close the supervisory signal circuit to cause
the display of said signal, and means under
the control of the subscriber to close the
line signal circuit and to connect sald Te-
sistance in series with said repeating coil
winding, normally to display said line signal
and abnormally to efface said supervisory
signal.

15. A telephone system comprising a tele-
phone line extending from a substation to a
central office, a repeating coil connected
therewith, means for holding conversation
over said line through the agency of sald re-
peating coil, a signal included in a normally

open cireuit with one of the repeating coil

windings, a resistance, a second sienal 1 a
second normally open circuit including said
resistance and excluding said repeating coil
winding, means for closing the former circuit
normally to cause the display of the imcluded
sienal and abnormally to efface the other sig-
nal, and means for closing the latter circult
and for inserting said resistance into the for-
mer circuit normally to cause the display of
the signal included in the latter circuit and
abnormally to efface the other signal.

16. A telephone system comprising & tele-
phone line extending from a substation to a
central office, a repeating coil connected
therewith, means for holding conversation
over said line through the agency of said re-
peating coil, a supervisory signal included n
a normally open circuit with one of the Te-
peating coll windings, a resistance, a line s12-

nal in & second normally open circuit includ-

ing said resistance and excluding said repeat-
ing coil winding, means under the control of
the operator for closing the former circuit
normally to cause the display of the super-
visory signal and abnormally to efface the
line signal, and means under the control of
for closing the latter circuit
and for inserting said resistance into the for-
mer circuit normally to cause the display of
the line signal and abnormally to eflace the
supervisory signal.

17. A telephone system comprising a tele-
phone line extending from a substation to a
central office, a connection terminal for said
line, a repeating coil for inductively uniting

_gaid line to said terminal, a link-circuit and

plug for making connection to
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- sawd terminal, means for holding conversa-

tion over said line and link-circuit, a super-

- visory signal in a circuit with one of the re-
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15

- 20

peating coil windings normally open at the
plug and terminal, a resistance, a line signal

n a second normally open circuit mcluding

sald resistance and excluding said repeating
coll winding, means operative upon the con-

nection of said plug to said terminal normally

to cause the display of the supervisory signal
and abnormally to cflace the line signal, and
means under the control of the subseriber for
closing said second circuit and for mserting
sald resistance into said former ecircuit nor-
mally to cause the display of the line signal
and abnormally to efface the supervisory
signal. B

18. A telephone system comprising a tele-
phone line extending from a substation to a
central oflice, a connection terminal in said
lime, a repeating coil for inductively uniting
said line to said terminal, a link-circuit and
connecting plug for making connection to

sald terminal, means for holding conversa- ]

897,238

tion over said line and link-circuit, a line

relay, a supervisory signal in a circuit with

one of the repeating coil windings normally
open at the plug and terminal, a resistance,
a line signal in a second circuit normally open
at the line relay contacts including said re-

sistance and excluding said repeating coil

winding, means operative upon the connec-

tion of said plug to said terminal normally
to cause the display of said supervisory signal

and abnormally to efface the line signal
means under the control of the subseriber for
energizing said line relay to close said second
circuit and to insert resistance into said for-
mer circult normally to cause the display of
sald line signal and abnormally to efface said
supervisory signal. - )

In witness whereof, I hereunto subscribe
my name this 3rd day of March, A. D., 1906.

HARRY G. WEBSTER.

Witnesses:
A. H. Dvyson,
Gro. It. MUELLER.
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