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To all whom it ma,y concern:
‘Be it known that I, T-IARRY G W eBSTER a

citizen of the Umted States, and resident of
Chicago, county of Cook, . and State of Il
nois, heve invented new and useful Improve- |
ments in Telephone Systems ef -which thef""
'fellewmg is a specification. - SR
- The present invention 1e1e bes O'enera,lly te‘
_teleehene systems, and more pertleulally 50
that class, known as ““ two-wire’’ systénis; in*
.-whleh the two limbs of any
be extended ‘throu gh the multiple’
.sw1tchboerd to the two lme limbs of & sécond
telephone line to e‘etebhsh eonnectlon fer'-__
conversational purposes. . . - .
The present invention: has to de partleu—v
~ larly with the ciréuits and eppelatus by
- WhlGh signals are transmitted between the
* subscribers and opereter and by which the
operative conditions of connected lmes mey; .-

telephone. ling

be readily determined by the latter.

The principal object of the. mventlen is to
provide a novel ““ two-wire” system in which®
the usual supervision may e obtained with-
- out the employment of relays in association

with: the 1111k—011 cult.

.....

eround the resistance, according to the

ting, the display of the supervisory signal.

_ Tn' carrying out my invention along these}:.
lines, I have dewsed certain Cll"(}u’lt armnge—"

ments whleh are not hm:lted mn théir uss to

more ‘general epphea,tlon

The character of the mventlon will be meref
fully undérstood upon reference to'thé follow- |
ing-detailed' description; takenin’ conneéction’ | ducéd.. by
with the ac¢ompanying drawing andits sCOpe

will- be pa,rtleulerly pomted out m the ep-:

pended ¢laims. .
In the drawing; whleh 111ustletes dmgrem—

matically a system constructedin‘acéordiriee

_ with the present invention, A and B repré:
.sent two subetatlons umted by telephone

| the telephone line.

is normally

O81- |’
tion of the switch-hook at the esseelatectgub—?
- station—the inclusion of the resistande. juoh

‘circuit preventing, and its exdasmn perm1t—f
~|'Thé conductor 18, which connects the line
| imb’4 with the grounded side of the battery,
‘inc¢ludés a resistance, here shown as an 1m-
pedance 32 avrmwed to balance the impeé-
‘daneé provided by the relay winding 31 and

gide’ of the batuery |
cludes the winding 31 of o liné 1"e1ay I, whlch'
‘controls the contacts 23—24 and 27—28. L

' systems, but are cepable of e‘_‘.'

) hnee to the centl al ofﬁee The eqmpment at
_-;eubstetlen A, which may be of any preferred
type,is ehewn in the present instance as com-
prising a call-bell 1 and a condenser 2, per-
manéntly connected in series in a nelmell |
closéd bridge between the limbs 3 and 4 of
This bridge is normally
| closed at the eopta,et 5 by the switch-hook 6.
‘A normally opeén bridge between the hne'
Jimbs inéludes the transmitter 7 and the r
~céiver 8. This bridge is normally open at the
“contact 9.
_cloged bridge prevents the fiow of battery
current, but fréely passes the alternating cur-
~ | rént used n actuating the call-bell 1.

The ¢ondensér 2 in the normally

Ae 18

eustemery, thé removal of the receiver 8 in-
terrupts this bridge and closes the bridge
through thé transmitter and receiver.
_..-_lme hmbs 3 and 4 éxtend to the points 10 and

The

i at the central office, from which they are

| extended on the one hend by conductors 12
“and 13 to contects 14 and 15 of suitable jacks
165 and on thé other, by the conductors 17
-' end 18 to the live eondueter 19 and grounded
‘return 20, which are in turn connected o the
To this end, I préfer- 311ve and: grounded terminals of the battely
ably connect each su“eermsery Slgnel diréctly | 2

1n eircuit between the source of currént and a
~contact of the eorrespondmﬂ' connecting plug
of the hnk-circuit; and associaté with' the
~usual line relay a reeietence so arranged that
1t may be cut into and out of circuit with the
- co-acting terminals of the multlple Jacks) so"

that, when the operator inserts a’ plug into a

A path to ground is also provided from

-- 'fthe point 22 in the conductor 13, by way of
‘the relay contacts 23 and 24.
‘signal 25, whiclis preférably anincandescent
Jamp, is meluded in a bridge 26 between the
live conductor 19 and ground.
‘broken at the relay eontedxe‘
2728, u;nd 1’10r¢nally elosed at the contacts

aek a circuit is completed either through or 7-:29—-——30

"'"‘he usual call

This bri 1dge

to the line Umb 3. in-

preferably obtained by & winding on the core

1 of thé relay Ls differentially arranged so as
not t6 interfére with the enelglzatmn pro-
The contacts
29230 are the cofitacts of the cut- off relay
‘R, whose eliergizing windings 33 and 34 are
-'-_5coﬂﬁected in theé extension conductors 12
and‘ 13, respectwely The relay R, whose .
“"Wmdmgs aré included in thé ta,lkmg circuit
when the line 824 is'coniibcted for conversi-
.ﬁtlon must be 1e11dered non-lnduetwe

the Wmdmg 31.

This
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viding the relay with “twin” windings—in

other words, winding the two conductors
side by side about the core throughout their
entire length. '

The circuits and apparatus, thus far de-

scribed in connection with substation A, are

- B and are there

duplicated in connection with substation

primed characters. |

"The interconnecting means at the central

~office comprises the usual link or cord cir-

cutt, provided with an answering plug 35,

- whose tip contact 36 is connected by strands

37—358 to the tip contact 39 of a calling plug
40, and whose sleeve contact 41 is connected

by strands 42—43 to the sleeve contact 44

of the plug 40. The strands 37—3% and

42—43 are separated by the usual condensers
40—46, which permit the passage of voice

currents, but prevent the flow of battery
CUI‘rent. The | Su-perf‘?'isory_ Signalsj | V\T:hi(}ll

> are preterably incandescent lamps, 47—47",

are permanently connected between the live
- pole of the battery 21 and the strands 42 and
43 respectively, the former including in cir-

- cuit an impedance 48 and the latter a similar

impedance 48’. ° The calling end of the link

- cireult is provided with the usual listening

key whose levers 49—49’ may be depressed
Into engagement with the contacts 50—50/

~ to complete a bridge between the strands

T
CHT

- coll 52 and a condenser 53

40

88—43, mcluding the operator’s receiver 51

and the secondary winding of an induction
_ ~The primary
winding of the induction coil 52 is 1ncluded

- In a local circuit in series with the operator’s

The

transmitter 54 and a Dbattery 55.

- bridge is directly connected to ground at a
- point between the receiver 51 and the sce-

45

50 tl
~ bridge between said

ondary winding by a branch 56 including an |
Impedance 57. This end of the link-cireuit
1s also provided with the usual ringing key
- whose levers 58—58’ normally

engage the
fixed contacts 53—59’ to maintain the con-
tinuity of the strands 38 and 43 respectively,
but may be depressed into engagement with
the fixed contacts 60—60’ to complete a
strands, including the

- resistance lamp 61 and the calling generator

55

60

62 whose pole adjacent to the fixed contact

60 1s grounded. | | |

In the operation of the system, a party at
substation A, desiring to converse with a
party at substation B, removes his receiver
8, thereby closing the normally open bridge
at his station between the telephone line
limbs 3 and 4. The closing of this bridge

- completes a circuit from the live pole of the
- battery 21 through conductor 19, conductor

65

17 mcluding the winding 31
L, line limb 3 through the
limb 4, at first to ground by

of the line relay

designated with similar

b

substation, line

may be done in any preferred manner. In | contacts 23 and 24,
the present instance, I have shown one means
for accomplishing this, which consists in pro-

930,518

and later to ground by
way of the conductor 18 including the im-
pedance 32. The closing of the first circuit
sutliciently energizes the relay L to brealk

the grounded connection at 23—24, thus

establishing the second circuit above de-
scribed, and simultaneously to close the
bridge 26 through the call lamp 25 at the
contacts 27—28, thus causing the display of

the call lamp 25, as an indication to the op-

erator that a connection is desired. Upon
observing the display of the call signal 25,
the operator will insert plug 35 into the an-
swering jack 16 associated with the calling
line and depress her listening key 49—49’ to

place her receiver in bridge of the link-cir-
cuit to determine the wishes of the calling

party. The insertion of the plug will com-
plete a circuit from the live pole of the bat-

tery 21, through the impedance 48, the

supervisory lamp 47, the strand 42, plug
and Jack contacts 41—15, the conductor 13

including the winding 34 of the cut-off relay

R, the conductor 18 including impedance
32, to the grounded return 20. ~The flow ol

current through the winding 34 of the cut-
off relay will sufficiently energize the latter

to separate the contacts 29 and 30, thus ex-
tinguishing the call lamp 25 and removing
1ts control {from the party at substation A.
However, by reason of the resistance 32 in
this circuit, the flow of current is insufficient.
Lo cause tne supervisory lamp 47 to light.
It will also be noted that at this time, a path
in shunt to the supervisory signal 47 is closed
at substation A. This path extends from
the live pole of the battery 21, through con-
ductor 19, conductor 17 including the wind-
ing 31 of the relay L, line limbs 3 and 4 to
the point 11. The resistance to the flow of
battery current offered by the impedance
32, which in practice is preferably greater
than the combined resistance of the im-
pedance 48, supervisory lamp 47 and the
winding 31 of the cut-off relay R, is suffi-
ciently large to extinguish the supervisory
lamp 47 when included in circuit with it, ir-
respective of the closing ol the shunt path
through the substation just traced, but ob-
viously, if desired, it may be made sufii-
ciently small to require the additional clos-
ing of the shunt path,.in order to extinguish
the lamp. Upon learning that connection

18 desired with substation B, the operator

will depress the listening key 49—49’, and
touch the tip contact 39 of the calling plug
40 to the contacts 15’ of one of the jacks 16’

“assoclated with the line 3'—4/, to determine

its 1dle or busy condition. If the line is idle,
the potential of the contact 15’ will be that
of ground, by reason of the grounded con-
nection at the contacts 23—24, and the po-
tential of the tip 39 will also be that of

‘ground, by reason of the grounded connec-
way of the relay | tion 56. However, if the line is busy, the
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-_.'potentml of :the contact 15’ Wlll be above

by way of the hstenmﬂ key lever 49, con:tacf |
50, operator’s reeewer 51 and the bmnch.;
* 56 thus pmducme’ a ‘“click’
as an indication to the. Opem tor that the lme'-:

the |
operator will insert the plug 40 into the ]a.cl;_-
“circuit from the live
po]e of the battery 21, through the impe-~
Sleeve_'
strand 43, pluﬂ' and jaclk contmots 44 and 15,
conductor i3’ mcluding the winding 34" ot;'
24/
The current through the wmd- |
ing 347 will .uuff ciently energize the cut—o
_rela,y
and thereby remove the call mgna,l 25’ from.
5 the control of the subscriber at substation B,
It will be noted that this circuit does not |
include the impedance 32’ and. consequently
enough current is allowed to flow- to cause -
The op-
-'-emfar will then depress- the rmgnw ey
| ‘to include the ringing generator 62 |
n. brldwe of the strands: 30-—4;3 W_hmb are -

10

15

20

Ci2o
it

50

60

65

~that of ground, by reason of its connection

with the hve side of the battery through the
of the jack at which connection
is made with the line, and through the sleeve'}
this |

ow

contact 157

strand of the connected link-circuit.
potential will then cause a m{)menta'r'y
of current over the tip strand 38 to g

ound

is busy. If the line is found to be idle,
16’, thereby closing a

dance 48’ Superwsory la’np 47,

the cut-oif relay 148 and contacts 23—
to ground.

R’ to separate the: cont&cts 20—

the supervisory lamp 47’ to light.

Nnow. connected to the line’ hmbs —4/
thereby send calling current tnrough the
call~bell 1.  As soon as the receiver 8 at

the s uUbS ation B is removed from its SWItCh—__:
“hoolk 6/, a path for battery current through.
this substation is closed, and the line rela,yr
L/ is sufficiently energlzed to attract its con- -
tacts 23’ and 28’ by a circuit including relay
winding 31’ and the impedance 327, 81111113.,1"?'-_::'
to that previously traced in. connectmn with
The a,ttla,ctlon of the contact
23’ bwa} s the circuit through the super-
VISOTy lamp 47’ and brings the impedance 327
into circuit, thus, together with the closing |
of the shunt pa,tn I}hrough the substation B,
cutting down the current flow through theﬂ_-,

the relay 1.

lamp 47 suﬂmlently to extinguish it, Lhereby

indicating to the operator that tne called
~ party has answered. With the parties thus
connected, the lamps 47 and 47" will remain

dark. Fow ever, upon either party hanging

“up his receiver, ‘the associated Supeﬁwsoryf
Jamp will ]10*11L and the lighting of both
lamps 47 and 47/ will be-. a mgn&l LO the @p—'},-'

erator to disconnect

Obviously, in ca.rrymg out my mventlon B
- the impedances 32—32" may be varied in 1':e—- s
sistance throughout a .considerable range, as | t
alse be lo-
- cated differently than herein disclosed and
in such location may not require the p;t‘resantl'i

Ob..

previously mdm&ted they may

differential arrangement of Wmdmﬂ‘s

and | s

I therefore do not

What I claim as new and desire to secme

'l’b Letters Patent of the United Statw,' 18 1

1 -A telephone system comprising a tele-

| phonﬂ line extending in two limbs from a sub-
station to a central ¢ oilice, a two contact con-
‘nection terminal having its contacts perma-
‘nently conductively united to said line limbs,

| a two strand link-circuit and a two. contact
connecting plug for connecting said strands

tosaid Ime 1mbs meaﬂs tor holding conversa-

‘tion over said str ands and limbs, an electric
| lamp permanently connected in (:11"011113 with
30’ { one of the contacts of said plu
‘the control of the operator for clmmﬂ' a cireult

means undar

loca] to the central office to light Smd lamp,

and means normally associated with said tele-
| phone line and under the control of the sub-
‘scriber for varying the line circuit connec-
tlons to modify the resistance of said local
cireuit to extinguish said lamp. .
2. A tﬂiephone system. compmsmcg a tele-
_- 'phcme line extending in two limbs from a sub-
| station to the central office, a two contact
| connection terminal having its contacts per-
| mane 11t1y conductively united to said line
limbs, 2 two strand hnk—cnca,ut and a two -
| contact connecting plug for connecting said
‘strands to said line limbs, means for holding
conversation over said strands and imbps, an
‘electric lamp permanently connected in cir-

cuit with one of the contacts of said plug,

means opérative upon the connection of said
link-cireuit to said line to close a circuit local
to the central office to light said lamp, and
;.fmeans normally assacmted with said tele-

phone line and under the control of the sub-

tions to modify the resistance of said local
circuit to extinguish said lamp. o
3. A telephone system comprising a tele-

. phora..., lme extending in two limbs from a sub-
station to a central office, a two contact jack
| having its contaets pemmnently conduct-
ively umtﬂd bo said line limbs, a link-cireuit,

“a connecting plug adapted to be inserted in

said Jack to connect S‘Ll(]_ line and link circuit,

| means for holding conversation over said
'_lme and link-circuit, an electrically actuated
% nal permanently 111(:111ded in clrcufr with a
< 1285
upon establishing connection between said
plug and line. terminal to close a circuit Joeal
o the central office through said terminal
‘and plug contact normally to cause the dis-
Vlously,, also, the batterles 21 and 55 ma,y be y pl&y of sa,ld smnal a,nd HLeans Norm, vally asso-

g contact of sald plug, means operative

‘one and the same, and the various grounds

‘may be replaced by & common return. Like-
‘wise, other alterations and modifications may-
be mada in the specific matter herein dis-
closed, without de parting from the spirit and
scope of the invention..
‘wish to be 11m1tud to the specific matter dis-
| closed, but aim to cover, by the terms of the
appendﬂd 0181111‘3 .:Jl such altemtlons and
-modifications. -
’in the receiver, |
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Bl ara?

. cia;téd-"ﬁ?ith said telephone line and under the
~control of the subsecriber for varying the line
- crreutt connections to modify the resistance

of said local circuit to efface said signad.
4. A telephone system comprising a tele-

phone line extending in two limbs from a sub-

station to a central office, a two contact jack
having its contacts permanently conduect-

- 1vely united to said line limbs, a link-circuit,
- 10

a. connecting plug adapted to be inserted in
said jack to connect said line and link-cir-
cutt, means for holding conversation over

- sald line and link-cireuit, an electric lamp
il 1 ) .

15

permanentiy included in circuit with a talk-

g contact of said plug, means operative

‘upon establishing connection between said

- plug and hne terminal to close a circuit local
~to the central office through said terminal

20

and plug contact normally to light said lamp,

and means normally associated with said
‘telephone line and under the control of the

~ subscriber for varying the line circuit con-

95

30

35

L s
st

B <, S

nections to modify the resistance of said
local circuit to extinguish said lamp. ,
5. A telephone system comprising a tele-

phone line extending from a substation in

two limbs to a central office, a two contact
‘connection terminal therefor having its con-

tacts permanently conductively united to

sa1d limbs, a two strand link-circuit and two
contact connecting plug for establishing con-

nection therewith, means for holding conver-

‘sation over said line and link-circuit, an elec-
trically actuated signal permanentlyincluded
1n circuit with a contact of said plug, means

operative upon -establishing connection be-
tween said plug and line terminal to close a
cireult local to the central office through said

- terminal and plug contact normally to cause
the display of said signal, and means nor-

mally associated with said telephone line and

‘under the control of the subscriber for Vary-

ing the line circuit connections to modify the
resistance of said local circuit to extinguish
said lamp.

6, A -telephdne system comprising a tele-

phone line extending from a substation in

two limbs to a central office, a two contact
‘connection terminal therefor having its con-
tacts permanently conductively united to

said limbs, a two strand link-circuit and two
contact connecting plug for establishing con-

nection therewith, means for holding conver-

sation over said line and link-circuit, an elec-

? tric lamp permanently included in circuit
~with a contact of said plug, means operative
upon establishing connection between said

- plug and hne terminal to close a circuit local

€0

65

to the central office through said terminal
and plug contact normally to light said lamp,

and means normally associated with said

telephone line and under the control of the

~subscriber for varying the line circuit con-

nections to modify the resistance of said

> local circuit to extinguish said lamp.

930,518

7. A telephone system comprising a tele-
phone line extending in two limbs from a

substation to a central office, a two contact

jack having its contacts permanently con-
ductively united to said Iine limbs, a link-
circult, a connecting plug adapted to be in-

serted in said jack to connect said line and

link-circuit, means for holding conversation
over said line and link-circuit, an electrically
actuated signal associated with said link-cir-
cuit, means under the control of the operator
for closing a circuit over a portion of the
talking circuit and through said signal to

‘cause 1ts display, a resistance, a relay nor-

mally associated with said telephone line for
modilying said circuit by including said re-

sistance in circuit with said signal to cause a

corresponding effacement of said signal and
means under the control of the subseriber for
actuating said relay.

8. A telephone system comprising a tele-
phone lme extending from a substation to a
central office, a link-circuit for making con-
nection to said line, means for holding con-
versation over said line and link circuit, an
electrically actuated line signal, an electric-
ally actuated signal associated with said
link-circuit, means under the control of the
operator for closing a circuit over a portion
of the talking circuit and through said link-
circult signal to cause its display, a resistance
at the central office, a relay for normally con-
trolling said line signal and for modifying
sald circuit by including said resistance in
cireult with said link circuit signal and means
under the control of the subseriber for actu-
ating said relay.

9. A telephone system comprising a tele-
phone line extending from a substation to a
central cffice, a link-circuit for making con-
nection to said line, means for holding con-
versation over said line and link-circuit, an
electricelly actuated line signal, an electric-
ally actuated signal associated with said
Iink-circuit, means under the control of the
operator for closing a circuit over a portion
of the talking circuit and through said link-
circult signal to cause its display, a resistance
at the central office, a relay for normally con-
trolling said line signal and for modifying
said circuit by including said resistance in
civeuit with said link-circuit signal to cause
a corresponding effacement of said signal,
means under the control of the subscriber for
actusting said relay, and a second relay un-
der the control of the operator for removing
said line signal from the control of the sub-
sceriber. _ a

10. A telephone system comprising a tele-
phone line extending in two limbs from a
substation to a central office, a two contact
connection terminal having its contacts con-
ductively united to said line limbs, a link-
circuit and a two contact connecting plug for

' making connection to said line, means for
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15

- holding conversation over said line and link-
- circuit, an electrically actuated signal asso-
~ clated with said link-circuit, means under
the control of the operator for closing a cir- |
cuit through said signal to cause its display,

a resistance at the central office, arelaynor-

- mally associated with said telephone line for
© modifying said cireuit by including said
- resistance in circuit with said signal, means
under the control of the subseriber for shunt-
~Ing current from said signal and operating
-said relay to include said resistance, to éfface:
- said signal. . e iR OT

“11. A telephone system comprising a tele-
phone line extending in two limbs from a
substation to a central office, a two con-

tact connection terminal having its con-

~ tacts ~conductively united to  said line
himbs, a link - circuit and a two contact | O _
connecting plug for making connection to | link-circuit and two contact connecting plug:
for h . | Tor establishing connection with said line, a

~over said line and link - circuit, an elec- | source of current having one pole connected
trically actuated line signal, an electrically '

95

said line, means for holding. conversation

actuated signal associated with said link-

circult, means under the control of the op- |
‘erator for closing a circuit through said

30

40

45

50

sistance at the central office; a relay for nor-

mally controlling said line signal and for

modifying said circuit by including said re-
sistance in circuit with said link-circuit sig- |
‘nal, and means under the control of the sub- |
scriber for shunting current from said signal
~and operating said relay to include said re-
\ce, to offace said link-circuit signal.

12. A telephone system comprising a tele-
~ phone line extending in two limbs from a

~ substation to a central office; a two contact |
- connection terminal having its contacts con-
ductively united to said line limbs, a link-
- cireuit for making connection to said line,
means for holding conversation over said
line and link-circuit, an electrically actuated
line signal, an electrically actuated signal
assoclated with said link-circuit, means un- |
~der the control of the operator for closing a
circuit through said link-circuit signal to
cause 1ts display, a resistance at the central
oflice, a relay for normally controlling said

sistance, to e

line signal and for mo difying said circuit by

link-circuit signal, means under the control
of the subscriber for shunting current from

said signal and operatmgfsa;id-relay;@q include

from the control of the subseriber. =~ =
- 13. A telephone system comprising a tele- |
60 phone line extending in two limbs from a sub-

_station to a central office, a link-circuit for
‘making connection to said line, means for
i holding conversation over said line and link-

circuit, a source of current, a line relay hav-

1ng-1ts winding connected between one limb
of said line and one pole of said current
_source, a resistance connected between said
other Iimb and the other pole of said source,
‘& normal short circuit about said resistance,
| @ signal lamp connected between the first-
‘mentioned pole of said current source and
| the link-circuit strand adapted for connec-
i tion to said other line limb, and means at the
substation for actuating said
‘open sald short circuit. | ;
.- 14. A telephone system comprising a tele-
phone line extending in two limbs from a
substation to a central office, a two contact
| connection terminal therefor, a two strand

line relay to

to a third conductor, a line relay having its

winding included in circuit between one line -
limb and the live pole of said source, a re-
sistance included in circuit between the other
line limb and said third conductor, a normal -
~short circuit about said resistance controlled
by said relay, a signal lamp included in cir-
cult between the live pole of said source and
the link-circuit strand adapted for connection
-to said other line limb, and means at the sub-
~station for making and breaking circuit be-
tween the line limbs.

~~ 15. A telephone system comprising a tele-
‘phone line extending in two limbs from a
substation to a central office, a link-circuit
for making connection to said line, means for
holding conversation over said line and link- -
‘cireult, a source of current having one pole
connected to a third conductor, a line relay
‘having 1ts winding included in circuit be-
‘tween one lme limb and the live pole of said
-source, 8 resistance winding on said relay
core included in circuit between the other
lne limb and said third conductor, a normal
short circuit about said resistance winding
controlled by said relay, a signal lamp in-
‘cluded m circuit between the live pole of said
__ _ a circuit by | source and the link-circuit strand adapted
‘including said resistance in circuit with said |
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for connection to said other line limb, and -

means at the substation for making and

breaking circuit between the line limbs. _

__ _ . - In witness whereof, I hereunto subscribe

sald resistance, to efface said link-circuit sig- | my name this 8th day of July A. D., 1906.

nal, and a second relay under the control of | - . ' |

the operator for removing said line signal |
S Witnesses:

- HARRY G. WEBSTER.

A. H. Dysox,

- CarorLYN WEBER.
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