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~ contacts are provided in each of the
Jacks adapted to register with the
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- tems 1t is necessary to obtain the

20

To all whom it may concern: o
1, CHARLES A. SIMPSON, |

No. 885,186.

._ "Applic"atiﬂl_l filed February 26, 1906. Serial No. 302,867,

” Speciﬁcation'_of Letters Pa,teqt. S Paténtéd Aprll -21,' 1908.' o

Be it known that ,
a citizen of the United States of America,
and a resident of Chicago, county of Cook,
and State of Illinois, have invented a new

and useful Improvement in Three-Wire Cen-

tral-Energy Telephone Systems, of which the

following is a specification. ) S
- My invention relates to g central energy

telephone system of the

It is well known,
designated as “two-wire systems’, but two
Spring-
tip and
sleeve strands of the cord circuit when a con-
nection exists with the line. In such Sys-
busy test
over a portion of the tal*ing circuit and to

three-wire type.

. use a portion of the tal%ing circuit for the |

transmission of signals between the subscrib-
ers and the central office during conversation.
In three-wire systems an additional contact

- 1s provided for the plugs and jacks and an ad-
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ditional wire extends

throughout the mul-
tiple switchboard

section of the lines. In

~ this class of systems the additional or third
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~system that is economical to

wire is used for testing purposes and for the

transmission of signals, these functions be-

Ing performed

cuit. . o _
My invention consists of a simplified form

of telephone system of the three-wire type,

the arrangement being such as to produce g

highly efficient in operation.

In the accompanying drawing _I Thave illus-

trated an embodiment of my invention in
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reference numerals

which I have shown two subscribers’ stations
and a central office equipment, the parts be-

1ng shownin their Inoperative or normal con-

dition. o
~ Referring to the drawing, in which like
have been used so far as

~applicable, two telephone lines consisting of

45

50

“connected in a
~ the line conductors.

- scriber’s equipment, o
- the telephone lines terminate in contact ﬁ_

29

limbs _ _
sub-stations3and 4. The sub-station

:&pparatus 1s represented as consisting of a
transmitter 5 and receiver 6 in a bridge of the

line conductors normally open at the switch

“hook 7. A call bell 8 and condenser 9 are
permanently closed bridge of

lu This apparatus is only
intended to typify any common battery sub-

| of a line relay 14. The line relay

tacts the circuit

that in systems usually

_ _ tip strand of the cord
independent of the talking cir- |

v | lamp 30 has its circuit normally
install and
‘| connected with
1 and 2 extend from the central office

28 and 29, said resistance

relays 28 and 29.

‘ary of her induction cojl

y connected with ground, and con-

tact spring 11 being connected with the non-
‘grounded pole of the central office battery 12
winding
1s adapted

by means of conductor 13 and the

to control through its ‘normally-open con-
of a supervisory signal 15.
The winding of the cut-off relay is connected
pet ground and the third contact or
testing terminal 17 of the spring-jack of the
line. Multiple jacks 18 and 19 are provided
at the different sections of the switchboard as
shown. The tip spring 20 and sleeve Spring
21 of the jacks are connected with the front
contact anvils of the cut-off relay, and are
normally disconnected from the respective
limbs of the telephone line. -

The operator’s cord circuit consists of the
tip strand 22, and a sleeve strand 23 having
Interposed condensers 24 and 25 conduct-
1vely separating said strands but induct-

1vely uniting them for the purpose of con-'
central battery 12 is perma-

versation. The
nently connected in a bridge of the cord cir-
cuit, said bridge containing the windings of
impedance coils 26 and 27 connected with the
_ circuit, either side of
the condenser 24, and the windings of super-
visory relays 28 and 29 similarly connected
with the sleeve strand thereof upon either
side of the condenser 25. A supervisory

front contacts of the
the armature of sgid
with the third contact
by means of conductor 31.

supervisory relay 28,
relay being connected

A

SUPervisory

lamp 32 has its circuit normally closed at the

front contacts

of the supervisory relay 29,
the armature

of said relay being Imilarly
the third contact of the call-
Ing plug by conductor 33. A suitable re-

‘Sistance 34 1s connected between the battery

12 and the front contact anvils of the relays
providing a path

tor current to maintain the cut-off relay 16

energized, when the circuits of the. supervi-

sory lamps are opened by the operation of the

The operator’s head telephone, the second-
and a condenser are

adapted to be bridged between the strands
of t

key 35. The primary of her induction co

36 and a transmitter are indicated associated

| 10 being

similarly
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hook, closing

therewith. A ringing generator 37 is adapt-

ed to be connected with the line by a suitable

ringing key 38.

The operation of the system is as follows:

The subscriber at station 3 desiring to com-

municate with the subscriber at station 4,
will remove his receiver from the switeh

the limbs of the telephone line
through his talking apparatus and energizing
the line relay 14 by current from the battery

- 12, over conductor 13, through the winding
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~ sald relay.
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65 strand of the cord and through the winding |

of said relay, the limbs of the telephone lmne,
contact spring 10 of the cut-off relay 16 to

eround, and back to the battery. The line

Tamp 15 will be lighted, due to the operation
of the line relay, to attract the attention of
the operator. When a plug is inserted In
the jack of the calling line, current will fiow
from battery 12 through the SUpervisory sig-
nal 30, the front contacts of the SUpervisory
relay 28, conductor 51, testing contact 17
of the jack, and through the winding of the
cut-off relay to ground. The cut-off relay
will attract its armatures 10 and 11, remov-
ing the ground from the line conductor 2 and
breaking the flow of current through the lme
relay 14 at contact spring 11, thus retiring
the line signal 15. The operation of the cut-
off relay also serves to connect the external
limbs of the telephone line with the jack
springs 20 and 21, at the forward contacts ot
The supervisory signal 30 1s not
lichted however by current in this path, due

i the fact that the subscriber’s telephone 1s
off its hook and the path for current 1s at
once closed through the supervisory relay 28.
Current in this path flows from the battery 12
through the supervisory relay 28, sleeve strand
23 contactspring 21 of thejack, line conductor
i, through the substation apparatus, line
conductor 2, jack spring 20 and the t1p
strand of the cord circuit to battery through
the winding of the impedance col 26. The
winding of the supervisory relay 28 18 thus
substituted in the tip side of the telephone

of the line relay 14.

line for the winding
The operation of the relay 28 opens the cir-
cuit of the lamp 30 and connects the resist-
ance 34 in the path of current to the cut-off
relay. The operator will now connect her
telephone set with the line by means of the
listening key 35 and communicate with the
calling subscriber, to ascertain the number of
the desired line. If the line wanted is busy,
that is, if a connection exists with the line at
some otbher section of the switchboard, a po-
tential above that of earth will exist at the
sleeves of the multiple jacks of the line, due
to a flow of current through the sleeve at the
switchboard section where the connection
exists, as above described. Upon touching

the tip of her plug to the test terminal of the
line, therefore, a

_ flow of current will result
from the testing terminal, through the fip

885,186

of the impedance coil 27 to ground. This
Aow of current will yary the potential across
terminals of the bridge containing the oper-
ator’s telephone, and an inductive chick will
be produced therem to notify her that the
line 1s busy.

Tf the line is not in use the operator will m-
sert the plug in the jack of the desired lme.
Current will then flow through the supervi-
sory lamp 32, over conductor 33, the testing
contact 17 of the jack and through the cut-
oft relay as described with reference to the
other side of the cord circuit, said relay at-
tracting its armatures and connecting the ex-
tornal Lmbs of the telephone line with the
contacts 20 and 21 of the jack section thercof.
The supervisory lamp 32 will respond to cur-
rent in this path, due to the fact that the sub-
scriber’s telephone is upon its hook, and no
Aow of current results through the winding of
the supervisory relay 29. The supervisory
lamp 32 will therefore remain lighted until
the subseriber responds. The operator will
then throw her ringing key to signal the de-
sired subscriber, the ringing current flowing
from the generator 37 over the tip contacts of
the inserted plug and jack, hne conductor 2,
through the substation ringing apparatus,
line conductor 1, back to the generator,
through the sleeve contacts of the plug and
jack and the grounded contact of the ringing
keyv.

When the called subscriber responds by re-
moving his receiver from 1ts hook current
will flow through the supervisory reiay 24,
‘he sleeve contacts of the plug and jack, hne
conductor 1 through the substation appa-
ratus, line conductor 2, tip contacts of the
plug and jack, the tip strand of the cord cir-
cuit, to battery through the winding of the
impedance coil 27.  The supervisory relay 29
will attract its armature extinguishing the
lamp 32 and substituting the resistance 34
‘herefor. When either subscriber replaces

his telephone at the conclusion of the conver-

sation the circuit through the corresponding
supervisory relay will be broken, allowing the
srmature of said relay to drop back and close
the circuit of the associated signal, thus n-
dicating to the operator that the conversa-
Gion has terminated. The removal of the
plugs from the jacks restores all parts to nor-
mal condition.

What I claim as new and desire to secure
by Letters Patent 1s: _

1. In a telephone system, the combin alion
with a pair of telephone lmes, of a cord cir-
cuit for making connection therewith for con-
versation, a pair of terminals in the talk-
ing circuit of the line normally disconnected
therefront, a signaling apparatus normally
connected therewith, a third conductor 150~
lated from the talking cireuit, a supervisory
signal in said third conductor, and means as-
sociated with said third conductor for dis-
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- making a connection with

Supervisory relay,

connecting said signaling apparatus from the |

line, and connecting said terminals with the
talking circuit, and further means for open-
Ing the circuit of said s pervisory signal, sub-
stantially as'described.” = B

2. In a telephone System, the combination
with a pair of telephone lines, of a cord cjr-

“cutt for making connection therewith for con-

versation, a third conductor at the “central
office isolated from the talking circuit, a cut-
oif relay in said conductor, a pair of terminals

contacts of said re-

mally connected therewith at the back con-

a supervisory signal and a
associated with the cord
circuit, said signal being adapted to be actu-

ated in series with said relay when the cord is

line, a single supervisory
_ the circuit of said signal,
connected between said source and one strand
of the cord circuit, and means operative in
' the line for com-
through said ter-

connected with the

pleting the talking circuit
minals, the circuit of said
being controlled through the contacts of said

3. In a telephone system, the combina--
tion with a pair of telephone lines, of a cord
circuit for making connection therewith for

conversation, a third conductor at the central -

office isolated from the talking circuit, a

cut-off relay in said conductor associated

with the line, & supervisory signal in a nor-

mally-closed branch of sald third conductor
assoclated with the cord circuit, a central
source of current, 8 supervisory relay con-
nected between said’ source and one strand
of the cord circuit, a low resistance branch
from said battery about said signal, ‘adapted.
to be controlled by the contacts of said su-
pervisory relay, a

 talking circuit normally disconnected from

the line at the contacts of said cut-off relay,

means operative in making connection with
- the line for com

pleting the talking circuit

- through said terminals at- the contacts of

50

sald cut-off relay, and opening the circuit of
sald signal at the contacts of said SUpervisory

- relay when the subscriber’s telephone is off

09

- with the line, a

- 60

its hook, substantially as described.
- telephone lines, of a cord cir-
making

4 Ina telefphone system, the combination |
~ with a pair o

cutt for connection therewith for

‘conversation, a third conductor at the cen-

tral office isolated from the talking circuit, a
cut-off relay in said conductor associated
supervisory signal in said

conductor associated with the cord circuit,

a pawr of terminals in the talking circuit,
normally disconnected from the line at the

- contacts of said cut-off relay, an impedance

68

coll, a central source
cord circuit, a

| 885,186

| the telephone Iine and. said

_ _ air _ ~substantially as
in the talking circuit normally disconnected |
from the line at the front con
- lay, a signaling apparatus for the. line nor-
15
- tacts of said relay,
~ source of current

| the {
irom the line at _
relay, an impedance coll, a central source of

supervisory signal -

substantially as described.

~visory relay being

strand of the cord
| sald impedance coils and said

pair of terminals in the |

conversation, a
‘third strand for

‘with a telephone line, of

_ of current and a super-
visory relay in a bridge of the

| cord circuit, a source of

a

normally-open low resistance branch circuit

about said signal, and means operative in
making connection with the line for com-

pleting the talking circuit through said ter-
| minals at the contacts

| acts of said cut-off relay,
sald supervisory relay being energized over
Impedance coil,

70

and being adapted to open the circuit of sald

signal and close said low resistance branch
when the subscriber’s telephone ‘is in wuse,

5. In a telephone system, the combination

75

with a pair of telephone lines, of a cord cir.

cuit for making connection therewith for.

the cen-
talking circuit,
sald conductor associated
supervisory signal in said

conversation, a third conductor at
tral office isolated from the
a cut-off relay in
with the line, a

conductor associated with the cord circuit,
a normally-open low resistance branch cir-

cuit about said signal, a pair of terminals in
talking circuit normally disconnected
the contacts of said cut-off

current and a supervisory relay in a-bridge

of the cord circuit, means operative in mak-
Ing connection with the line for completing

‘the talking circuit through said terminals at

the contacts of said cut-off relay, said super-

visory relay being energized over the tole-
phone line and said

ing adapted to open

impedance coil, and a second supervisory
relay, said impedance coil and said super-
1SOT'Y individual to

side of the cord circuit and being in the bridge
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impedance coil, and be- |
the circuit of said signal -
and close said low resistance shunt when the
subscriber’s telephone is in use, a second

100

the opposite

with said source, and a condenser in each

circuit disposed between

stantially as described. .
6. In a telephone System, the combination
with a pair of telephone lines, of a cord cir-
cutt for making connection with the lines for
palr of talking strands and s
the cord circuit, a cut-off re-
lay for the line,

nected with the line over a path independent

of the talking circuit, a source of current, a

supervisory relay having its coll connected

circuit and a pole of said source, the coil of
sald relay being out of the path of volce cur-

| rents, said relay being under the control of
‘the subscriber and controlling contacts in the

circuit of said supervisory signal, substan-
tially as described. '- R

7. In a telephone system, the combination
a cord circuit for
making connection therewith, a pair of talk-
ing strands and a third conductor for the

current, an impe--

105 -

relays, sub-

110

16, a’supervisory signal in said
third strand adapted to be actuated In series
with said cut-off relay when the cord is con-

115

‘between one of the talking strands of the cord
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is displayed when the cord relay
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dance coil and a relay bridged between the

talking strands of said cord circuit, a cut-ofl
relay for the line, a supervisory signal for the
cord circuit, means to complete the circuit
of said cut-off relay and said supervisory sig-
nal over a path independent of the talking
circuit when the cord 1s connected with the
line, whereby the cut-oft relay is actuated
and the supervisory signal displayed, con-
tacts of said cord relay controlling the circuit
of said supervisory signal, said relay being
cctuated to efface said signal when the cord
‘s connected with a line closed at the substa-
tion, substantially as described.

3. Tn a telephone system, the combination
with a telephone line, of a cord circuit to con-
noct therewith for conversation, a pair of
talking strands and a third conductor for
said cord circuit, a supervisory signal in sald
third conductor, a resistance coil normally
in an open circult, a source of current an 1M~
pedance coil and a relay bridged between the
talking strands of the cord circuit, said relay
being under the control of the subscriber
when the cord is connected with the line,
contacts of said relay adapted by their actu-
ation to sever said supervisory signal from
<aid third conductor and to include said re-
sistance coil in said third conductor, a cut-oft
relay for the line adapted to be connected 1n

series with said third conductor when the
cord is connected with the line, whereby sald

relay is actuated and the supervisory signal
1s unactu-

ated, said cut-off relay being adapted to be

sctuated over said third conductor and said
resistance coil when the cord relay is actu-
ated, substantially as described.

9. In a telephone system, the combination
with a telephone line, of a cord circuit for
making connection therewith for conversa-
tion, a source of current and a third conduc-
tor tor the cord circuit, a supervisory signal
included between sald source and said third
conductor, a cut-off relay for the line actu-
ated over a path independent of the talking
cireuit and including said third conductor, a

relay connected between said source and one |

1

" —

885,186

of the strands of the cord circuit, said relay
being out of the path of voice currents and
ander the control of the subscriber when the

cord is connected with the line, said relay

controlling contacts in the circult of said su-

pervisory signal, substantially as described.

10. In a telephone system, the combina-
tion with a telephone line, of a cord circuit to
connect therewith for conversation, a source
of current and a third conductor assoclated
with the cord circuit, a pair of parallel paths
hetween said source and said third conductor,
a supervisory signal in one of said paths, a
cut-off relay for the line actuated by current
over a path independent of the talking circuit
and including said third conductor when the
cord is connected with the line, and 2 relay
in a bridge of the talking strands of the cord
circuit and under the control of the sub-
seriber having contacts for including either
of said parallel paths in said third conduc-
tor, whereby said supervisory signal may be
either displayed or effaced, substantially as
described.

11. In a telephone system, the combina-
tion with a telephone line, of a cord ¢ reult to
connect therewith for conversation, a cut-ofl
relay for the line having 1ts coil connected
with the test contacts of the line, a source of
current, a supervisory signal for the cord cir-
cuit normally connected between sald source
and the sleeve contact of the cord circuit,
whereby said signal and said cut-ofl relay are
“otuated in series over a path independent of
the talking circuit when the cord 1s connect-
ed with the line, and a relay for the cord cir-
cuit in a bridge of the talking strands thereol
for controlling the circuit of said signal when
ihe cord is connected with a line, substan-
tially as described.

Signed by me at Chicago, county of Cook,
and State of Illinois, in the presence of two
witnesses.

CHARLES A. SIMPSON.

Witnesses:

Curtis B. CAMP,
E. ¥. GRIER.
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