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To all who in it may concern. 
Beit known that I, HARRY G. WEBSTER, a 

citizen of the United States, and resident of 
Chicago, county of Cook, and State of Illi 

5 nois, have invented new and useful.Improve 
ments in Telephone-Exchange Systems, of 
which the following is a specification, 
The present invention relates to telephone 

systems generally, and more particularly to 
systems, known as 'two wire' telephone 
systems, in which the two wires of each tele 
phone line may be extended through the 

10 

multiple switchboard to the two wires of a 
connected telephone line with the accom 

5 
the central office, a suitable basy test, and the 
usual line and supery isory signals. In sys 
tems of this type, it is desirable to keep: the 
talking circuit free from separable econtacts, 

20 to employ simple apparatus and to obtain a 
positive action of the parts through a wide 
irange of conditions met in: installing the sys 
tem. It is also of advantage to have the 
transmission current supplied in bridge of the 

25 cord circuit, to have normally a direct earth. 
connection on that line limb assogiated with 
the testing terminal, and to have the line 
limbs free from low resistance earth, connec 
tions at the exchange when calling a sub 

30 scriber, . . . . . . . . . . . . . . . . . . . 
: The object of the present invention is to 

provide a novel organization of circuits and 
apparatus for accomplishing these leads. 

The various features ity, with their 
35 accompanying, advantages, will more fully 
E. upon reference to the fellowing de tailed description, the accompanying draw 
ing and theiappended claims. . . . . . . . . . . 
In the drawing three-differentforms of flie 

40 iri wention are illistiated. . . . . . . . . . . . . . . 
; Figuite lillustrates... diagraanamatically a 
:“two wire' system constricted in accord 
ance with the E. invention, showing a 
copper shell about the core: of the out-off 

45 relay for rendering the same non-indictive; 
Fig. 2 illustriates a portioratofa similar system 
in which the cut-off Irelay, is gendered aga 
inductive through the agei 
ductive shunt about its winding; salad. Eig.8 

50 illustrates diagranamabieally another 'two 
wire’ system in which a different; eords (eir 
Stein split R. supplying traiasmissibnt curretatisanapkeysd, 
and in which it lie earthqff relay is gendered 

panying advantages of common battery at. 

ageney of a atan-in 

non-inductive by the use of “twin' windings 
included in the telephone line limbs. . . . 

Referring to Fig.1, A and B designate sub 
stations which are connected to the central 
'office; C by suitable telephone lines. Ehe 
equipment at substation A, which may be of 
any preferred type, is here shown as eon 
prising a call-bell k in series with a condenser 
2, in permanent bridge of the telephone line 
limbs 3-4. A second normally openbridge, 
including the transmitter 5 and the receiver 
6, is closed at the contact 7 by the switch 
hook 8 whenever the receiver is removed 
therefrom. At the central office, the line 
limbs 3 and 4 are connected to the distribut 
ing-frame F, from which they are coratinued 

- by the extension conductors; m, in:to the icon 
tacts 9 and 10 of the usual jacks li. In the 
extension conductor m, is included the wind ing of a controlling relay 13 which is prefer 
ably a cut-off relay. The-extension conclue 
torm is permanently, connected at the point. 
12 by a branch l'A, including the winding of a 
line relay 15, to the live pole of the battery il:6. 
The extension conductor insis eonnected, by a 
-conductor 17, to a fixed contact l8 of thescuit 
-off relay, which coöperates with the movable. 
coatact 19 to reoraplete: a circuits through a 
conductor 20 to the negative pole of the half 
tery 16. A bridge is completed through the 
call-signal lamp. 21 between the coadactors 
1:4 and 20 by way of the colladuction 22 dead 
ing from the gonductor; 14:to the messalole 
contact'23 of the line rel 
24, connecting, the fixed boatacts: 25 agad 26 
of the line and cut-off, relaysi respectively, 
and the moNable; contact:27 of the cut-off re 
lay which is connected by a conductor 28 to 
the movable contact. 19. . . . . . . . . . . . 
The equipment and the connections; thus far described withiseferenge to substation. A 

;are practically, duplieated in coniaection: with 
substation R, and the earrespanding parts aire 
indicated by similar E. chizacters, 

The interconnecting means: at the central 
office comprises the answering-plug 39 whose 
?tipi contact:30 is atonnected by mealassigfiefhe 
strands 3:1; aad 32, to the tipagantast 38 sof 
the calling plug. 34, agid whose:sleeve contact 
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35, is connected; by, straads:36:ritai, to) the 
sleevei contaet 36 of the saidling-plugs the ausual:condensers,89 (asiddiaiteiterposed be 
tween the straads: 3d ei2 assift-3 i? is 
this instance, hawd illustrated 'doubleact 
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ing' relays for controlling the operation of 
the supervisory signals. The relay 41, 
which is associated with the answering end of 
the cord circuit, has one winding 42 included 

5 in a branch 43 between the strand 31 and a 
conductor 44, which is permanently cont 
nected by a conductor 45 to the grounded 
side of the battery. The other winding 46 is 
included in a branch. 47 between the other 
strand 36 and a conductor 48, which is per 
manently connected by a conductor 49 to the 
live pole of the battery 16. The relay con 
tacts 50,51 and 52 control a branch 53 between 
the conductors 44 and 48, which includes the 
signal lamp 54. This branch is normally 
open at the contacts 50 and 51 and may be 
closed by the engagement of these contacts, 
due to a certain energization of the relay mag 
-net, and again broken between the contacts 
51 and 52 by a further energization of the 
relay magnet. A second supervisory relay 
55 comprises the winding 56 included in a 
branch 57 between the strand 32 and the 
conductor 44, and the winding 58 included 
in a branch 59 between the conductor 48 
and the strand 37. Its contacts 60, 61 
and 62 control a bridge 63 between the 
conductors 44 and 48, to cause the display 
and effacement of the supervisory. lamp 64 
in the same manner as that heretofore de 
scribed in connection with the relay 41. 
The windings of the Supervisory relays are of 
relatively low, resistance as compared with 
that of the line relay 15; for instance, the 
former may have a resistance of one hun 
dred ohms each, and the latter five hundred 
ohms. However, I do not wish to limit my 

- self to these specific resistances. The usual 
listening key 65-66 is employed to close a 

40 bridge, between the contacts 67, and 68, 

50 

5 

which includes the operator's receiver 69, a 
condenser 70 and the secondary winding of 
an induction coil 71. The operator's trans 
imitter 72 is included in a local circuit, with 

5the primary of the induction coil 71 and a 
battery'73. The bridge is connected at the 
Egint: 3 to the grounded side of the battery 
by a conductor 73 through an impedance 
(739. The ringing key 74-75 normally en 
gages the contacts 76 and 7 to nintain the 
'continuity of the strands 32 and 37, but may 
be depressed into engagement with the cor 
tacts. 78; and 79 to close a bridge 80 through 
the lamp 8 and the calling generator'82 

5 which, Ely; has one of its : poles 
In the operation of the system, aparty at 

at 83. 

substation A, desiring to converse, with a 
party at substation B, removes his receiver 60 6 so as to close the bridge including his trans 
mitter 5 and receiver 6, contact 7 and switch 

i? hook 8: Sinc tery: 16 are normally contaected; through the 
ince the opposite poles of the bat 

extension conductors m, n, to the hithelimbs 
653 and 4, the closing of the britige at the sub 

sult over the strain 

980,517 

station will complete a circuit through the 
winding of the line relay 15, thereby ener 
gizing it sufficiently to bring its contacts 23 
and 25 into engagement and complete the 
bridge through the signal lamp 21 to cause 
its display, as a signal to the operator that a 
connection is desired. Upon observing this 
signal, the operator will insert the answering 
plug 29 into the answering jack of the line 
3-4 and depress the listening-key 65-66 to 
connect her receiver 69 in circuit with the 
Substation to learn the wishes of the calling 
party. The insertion of the plug 29 into the 
jack will complete a circuit through the wind 
ing of the cut-off relay 13 as follows: from 

70 

75 

the live pole of the battery 16, through the 
conductor 14, extension conductor m, includ 
ing the winding of the cut-off relay 13, jack 
contact 10, tip contact 30, strand 31, branch 
43 including the winding 42 of the supervi 
sory relay 41, conductors 44 and 45 to the 
grounded side of the battery. The closing 
of this circuit will energize the cut-off relay 
sufficiently to attract its contacts 19 and 27 
to disconnect the line limb 3 and its exten 
sion conductor in from ground and to break 
the bridge including the call signal, lamp 21, 
thus extinguishing it and removing its con 
trol from the party at the substation. At 
the time the plug. 29 is first inserted in the 
jack, a circuit will be completed from the 
active pole of the battery 16 through the 
conductors; 49 and 48, the branch 47 includ 
ing the winding 46 of the supervisory relay 
41, strand 36, five contact 35, jack contact 
9, conductor 17, cut-off relay contacts 18-19 
and conductor 20 to the grounded side of the 
battery. This circuit will be only momen 
tary, since the energization of the cut-off re 
lay will break, it at the contacts 18-19. 

85 

95 . 

OO 

When this occurs, the circuit will be com 
pleted from the jack contact:9 to the ground 
ed side of the battery by way of the exten 
ision conductor milihelimb 3, the:transmitter 
and receiver; bridge at ; the substation; line 
10, tip 30, strand 31, conductor 43 including 
the winding. 42 of the Supervisory relay 41 
and conductors; 44, and 45. These circuits 
through the windings of the supervisory re 

O 

limb 4, extension conductor m, jack contact 

15 

lay 41 will energize it sufficiently to draw the 
contact:51 out of engagement with the con 
tact 52 and thereby maintain the signal 
lamp 54 dark. Upon learning that the call 
ing party desires a connection with substa 
tion B, the operator will touch the tip 33 of 3. 
the calling plug. 34 to one of the jack con 
tacts 9% to determiné whether the line is busy 
-or idle. If the line is, busy; there will be a 
potentials at the jack contact 9', above that g 5 
of ground, and as soon as: the tip contactiis 

flow of current will, re 
y . . . . 32, contacts;65-67; of 

the listening key, which is depressed at this 
time; throught operator's receiver 69 and 

touched against 
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2 to ground through the branch 78°. This will 
cause a 'click' in the operator's receiver, 
which will indicate, to her the busy condition 
of the line. If the line is found to be idle, 

5the operator will insert the plug. 34 into one 
of the jacks 11", thereby closing a circuit 
-through the winding of the cut-off relay, 18' 
to cause it to attract, its; movable contacts 
il.9' and 27 to remove the controlsóf the call 

0 signal. 21 from the subscriber at substation 
Bandsto disconnect the line limb 13, and its 
extension conductor 'n' from ground in the 
manner: previously described in connection 
with the cut-off:relayi:3, associated with the 

15 line 3--4. The insertion of this plug, by 
completing the circuit through, the winding 
of the cut-off relay 13', which includes the 
swinding 56 of the supervisory relay;55, causes 
the latter to be sufficiently; emergized to 

20 bring the contacts 60-61 into pengagenerit, 
thereby “completing the circuit through the 
-supervisory lamp 64; and causing its display. 
SAt this time, theicircuit from the liveipole of 
the battery.'through the winding 58, the 

25 sleeve strands of the cord circuit::the line 
limb i3, the substation bridge; the line limb 
4, the tip strand 32, and the winding 56 of 
the supervisory relay to the negative.pdle of 
the battery liff, will not be completed. As 

30 soon, however, as the answering party, re 
moves his receiver 6', the bridge throught the 
substation will be closed, and this circuit 
(thereby completed to cause the further, en 
ergizations of the relay, 55 to draw.itsi contact 

35, 61 out of engagement with its contact 62;and 
thus break the bridge, including the super 
visory lamp;64. Thus, during conversation, 
the supervisory lamps; 54 and 64 will remain 
"dark, due to the greaterienergizition of their 

: 40 controlling relays 4d and 55; but assoons as 
either party hangs up his receiver, the asso 
sciated relay will be detriergized sufficiently 
to cause its lamp to slight. The lighting:of 
both lampsi54ian assassi 

- 45 to the operator to disconnect the parties. 
in this form of the invention, the cut-off 

: relays have assingle energizing winding which 
is included in the talking circuitivhen the 
lines are connected for conversation. Sinee 

50' impedance would seriously interfere with:the 
transmission of speech; I have provided the 
scores 84 and 84 of these relays with copper 
‘shells 85i and 85 to render theminon-indulat 
ive. Obviously; other, it means for accona 

:55 plishing this result might equally wellsbezem 
ployed. Fo Eg shave shown 
the relay 13 provideed with a non-intactive 
: shunt: 86. In this particular instance; the 
a winding of this shunt; which is connected to 

60 the extension-conductor imatiopposite sides 
of the winting of the relay i3, has assodiated 
-with it a second winding 87 which is included 
in the extensions conductorm for the purpose 
-of-balancing the telephanelinesfor universia 

::$5ttichal purposes., iihibhisinsanee, he rélay 

:13:is provided with a single imovable:eontact 
'88, which coöperates-with the contacts 89 
(and 90 to break the ground connection of the 
sline limb.3, and its extension conductor: nib 
Éway of the conductors 17 and 20 and to brea. 

, the bridge: including the callsignal lamp 2:1, 
while the other connections remainstabstan 
tially the same as shown in Fig. 1. . . . . . 
... In the form of the invention illustrated in 
Fig. 
which terminate in the jack contacts 9 and 
t0, have included therein the windings: 91 
and 92 of a cut-off relay '93, having a mov 
lable contact '94 which coöperates with a 
grounded contact:95 and a contact '96, soon-3 
snected by ai conductor 17 to the extension 
iconductors in of limb 3 of the telephone line, 
to make, and break the connection of said 
line limb to ground and to interrupt the brielge including the callsignal lamp. 2i. At 

it he opposite ends of the 'core of the relay, 293, 
is a movable contadt -97 which coöperates 
with a fixed contact 98 to short circuit the 
winding:91 of the relay by way of the con 
seductor 99. The line relay. E5 is connected, 
as before, between the point 12 and the line 

4 will serve assassignal 

limb. 4 and the live pole of the battery 16 by 
way of the conductor 14, and its contacts:23 

; and 25 similarly coöperate in the icontrol of 
the bridge including the signal lamp 21. 
: In this particular form of the invention, the 

the extension conductors:m and -n, 7 

570 

385 

90 

95 

lines 3 and 4iareiarranged for party lines arid. 
lead to the substations A-A* which have 

: their transmitters 5 and receivers 6 arranged 
;in normally open bridge. as before, but in 
...which the call-bells i, inseries with the con 
:densers: 2; are gorinected to groundisfron: a 
contact 100 which, in the case of substation 

: A is normally-eonnected to the line limb 4 

3 normally connected to the line limb 3. . . The 
equipment, associated with theiline-limbs 2 

- and 4 at the substations B 
j-central diffice; is substantially the same, as 
that described in connection with the tele 
-phone line B-4 and is indicated by similar 
-primed characters. At the central office, in 
this?form of the invention, I have illustrated 
-at different cord circuitarrangement in which 

-transmission purrent to the connected tele 
-phone lines. In this instance; the answering 
3plug-102 has its tip contact 03: 
: strandsit)4 and iO5 to the tip 
the calling, plug.07, while its sleeve'eotact 
-108 is connected by the strandsii:09 and 110 
-to the sleeve contact is 11 of the calling plug. 
The usual condensers:1.12 and 113 are inter 

Jhe orie hand, and 09:and it.0 on the other, 
in this-instahce, the supervisory lamp E4, 
-associated with the answeringiend vof the 
cord circuit, is included in a braiach 115 bie 
twen; the live conductor 146 and ground, 

and which in the case of substation A, is 

an independent, source idf current, such as: 
(the battery hi01, is employed for supplying 

posed between the strands i04 and 105s on 

...00 

ind B and the 
O 

5 

connected by 
icontactisk 06:6f 
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and is normally closed, at the contacts 
116°-117 of the associated relay, 118, and 
the associated relay121. 

5 

O 

:20 

25 

30 

normally open at the contacts: 119-120 of 
The winding of the 

relay, 118 is included in a branch. 122 between 
the cord strand 109 and the live, conductor 
116, while the winding of the relay, 121 is in 
cluded in the branch 23, between the strand 
104 and ground. A supervisory lamp 124, 
associated with the cling end of the 'cord 
circuit, is similarly included in a branch 125 

: extending through the contacts 126, and 127 
of the relay 128 and the contacts. 129 and 130 
of the relay 131. The windings of these re 
lays are similarly included, on the one hand, 
by a branch 132 between the live conductor 
116 and the strand 110, and on the other 
handby a conductor 133 between the strand 
105 and ground. The usual: listening-key 
134-135, coöperating with the contacts 
136 and 137, is provided for closing a bridge 
between the strands 105, and 110 including 
the operator's receiver 138, the condenser. 
139 and the secondary of an induction coil 
140. The operator's transmitter 141 is in 
cluded in a local circuit; with the primary 

- winding of the induction coil 140, and the 
battery, 142. The ringing generator 143, 
having one of its poles grounded at 144, has 
its active pole connected through a lamp 145 
and conductors 146 to the contacts 147 and 
.148, which coöperate.-with the levers. 149 

35; 

: 40. 

and 150 of the ringing-keys, 149-151 and 
150-152, respectively... The grounded pole 
'of the generator is connected by conductors 
153 to contacts 154 and 155, which coöperate 
with the levers 152 and 151, respectively, of 
the listening-keys. . . . . . . . . ' - . . 

; : In the operation of the system disclosed in 
. . . . . 

this figure, a party at either substation. Af, or A, desiring to converse with a party at 
either substation, B' or B, upon removing 
his: receiver from its hook, closes a metallic 
circuit between the telephone limbs 3 and 4 

: 45 and thereby energizes the relay: 15 suffi 
ciently to display the call signal 21, as a sig 

, nal to the operator that he desires connec 
;tion. This circuit extends from the live-pole 
of the battery 16, through the conductor 14, 

50 

55 

...:60 

the same time, a circuit will be 

65 

... conductor im, line limbs:4 and 3, conductors in 
and 17, relay contacts 96.94 and 95, to ground. Upon observing this signal; the op 
erator willinsert the plug 102 into theianswer 
ing jacks associated with the line: 3-4; and 
thereby, close: a circuit, through the cut-off 
relay, winding 92 overia path extending from 

I the live pole of the battery 16, through the 
conductor 14, extension conductor in includ 
ing the winding 92, jack contact, 10, tip-103, 

! strand 104 and: conductor 123 to groung, 
through: the winding of the relay 121 : At 

r closedlifroin. 

the live poleof the battery 101 through eon 
... ductor 116; branch 122 including the wind 
ing of the: relay, 118, strand 109, plugsleeve 

980,547 

108, jack, contact. 9, cutoff relay contacts 
97-98, conductors 99 and 17, and cut-off re 
lay contacts 96, 94 and 95, to ground. The 
closing of the former circuit will energize the 

I cut-off relay, i93.; sufficiently to attract its: 
movable contacts 94 and 97, thus opening 
'the latter circuit at the contacts 94-96, re 
moving the normal ground from the exten 
ision conductor n of the line limb 3-and-break 
'ing the branch including the call signal lamp. 
21, thus removing its control from the calling 
subscriber. The energization of the cut-off 
relay. 93 will also remove the shorts circuit 
through the conductor 99 around the relay 
winding 91, Thus, after the operation of the: 

is cut-off relay. 93, the circuit from the battery 
101 is continued from the jack contact, 9, 
through the extension conductorn including 
the winding 91 of the cut-off relay, line limb 
3, the closed bridge at the substation, line 
limb 4, extension conductor in including the 
winding 92 of the cut-off relay, to jack con 
tact 10, thence by way of the tip contact 103, 
strand 104 and conductor 123, to ground. 
The resulting energization of the relay 93, 
due to the excess of current in one winding 
over the other, is sufficient to retain the con 
tacts, 94 and 97 in their attracted positions. 

- The current flow in the supervisory relays 
118 and 121 is also sufficient to attract; their 
contacts 116 and 119 respectively, thus 
breaking the grounded branch 115 at one point 
and closing it at another, thereby preventing 
the lighting of the supervisory lamp 14. . . 
By depressing the listening-key 134-135, 

the operator may close a circuit through her 
receiver 138 and obtain the wishes of the call 

sing party. Upon learning that connection is 
: desired with the line 3'-4, she will then; in 
order to determine the busy oridle condition. 
of the line, touch the tip. 106 of the calling 
plug 107 against the contact 9 of one of the 
jacks connected with said line; and if the said 
ine is busy, the potential on the contact. 9' 

tact. 106, over the strand 105 and conductor 
133 to ground, which will be, sufficient to 
-modify the charge on the condenser i39---re 
sulting from-the-initial closing of the listen 
sing-key 134-, -135--to cause a click” in her: 
receiver 138, thus indicating the busy condi 
:tion of the line. If the line is found to be 
idle, she will then insert the plug 107 into the 

1'. As previously indicated this will 
close, a circuit from the live pole of the bat 
tery 16, over the conductor 14; through the 
winding 92" of the cut-off relay 93 to the tip 
strand of the cords circuit, thence to ground 

: through the conductor 133. - The closing of 
-this circuit willisufficiently energize the relay: 
13 to close; the eontacts, 29 and 130 to com Eplete the grounded-branchi 25thereby caus 
ing the display-of the signal lamp l.24;i. At 
- the same time as previously, indicated, a cir 
'cuit will be completed from the live pole of 

will cause a flow of current from the tip con 
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the battery 01, over the sleeve strand of the 
: cord circuit, through the short-circuiting 
conductor 99 and the conductor, 17 of relay 
contacts 96', 94' and 95, to ground. The 
result of the completion of these circuits will 
be the actuation of the cut-off relay contacts 
to remove the call signal 214 from the control 
of the subscribers at substations B' and, B', 
to remove, the normal ground from the ex 
tension conductor n' of the line limb 3', there 
by interrupting the circuit, from the battery 
101, and to remove the short circuit throug 
the conductor 99, thereby establishing the 
circuit from the sleeve strand of the cord cir 
cuit through, the extension conductorn in 
cluding the winding 91 of the cut-off relay: 93, 
over the line. limb 3' to the open bridges at 
the substation, thence by way of the line 
limb 4, extension conductor m including the 
cut-off relay winding 92, jack contact 40, 
through the tip strand of the cord circuit and 
the conductor 133, to ground. After estab 
lishing the connection with the telephone line 
3'-4", if conversation is desired with the 
party, at substation B, the operator de 
presses the ringing-key 149-51, thereby 
connecting the line limb 3' to ground and 
sending calling current over the line limb 4', 
through the call-bell 1 at the substation B'. 
If, on the other hand, conversation is desired 
with the party at substation B, the operator 
depresses the ringing-key. 152-150, thus 
connecting the line limb. 4 to ground and 
sending ringing current over the line limb 3', 

5 through the call-beil d' at substation B, to 
ground. As soon as the called party re 
moves his receiver, he will close the normally 
open bridge through his transmitter and re 
ceiver and thereby complete the normally 
open circuit through the windings of the su 
pervisory relays 128 and 131, previously 
traced. The completion of this circuit. E. 
energize the relay 128 sufficiently to separate 
the contacts 126-127 and thereby break the 
grounded branch, 125through the supervisory 
lamp. 124, to extinguish it. With the parties 
thus connected, the supervisory lamps 114 
and 24 will remain dark and continue in this 
condition until either. E. : hangs up his re 
ceiver, at which time the corresponding lamp 
is lighted. - The lighting of both of these 
lamps is a signal to the operator to diseon 
nect the parties, . . . . . . . . . ; ; ; ; ; ; ; , , 

In the present, form of the invention, an- . 
-other well known means is provided for ren 
dering the relays 93 and 93 non-inductive. 
In this instance; this is, accomplished by 
providing the relay with 'twin windings:-- 
in other words, by winding the two conduct 
tors, which are included in the extensions of 
the telephone line limb, side by side upon the 
core of the relay magnet. . . . . . 

is . In carrying out, my invention, obviously 
many other means for rendering the, cut-of 
relays non-inductive might be employed, 

and many other, akeraticas, and abilia 
tions night be made in the specific saater 
herein disclosed, without departing from the 
spirit and scope of any inxention, I, there 
fore, do not wish to be limited to the specific 
matter 'disclosed, but aim to cover, by the 
terms of the appended claims, all such altera 
tions and modifications. Throughout the 
claims, I have employed, the term, ' tele 
phone line,' to include, not only... the tele 
phone line proper, which tertainiates at the distributing board, but, also the extensions 
thereof from said board to, the connected 
jacks and the source of current. : ; ; 
What I claim as new, and desire to secure 

by Letters Patient of the United States, is 
1. A 'two-wire's telephone system con 

70 

5 

30 

prising a telephone line extending in two 
limbs from a substation to a central office, a 
two-strand link-circuit; for making connec 

versation over the connected line, and link 
circuit, an Essay, 'energiz ing winding in the taking circuit when con 

tion to said line limbs, means for holding con 

nection is made for conversation; and means. 
for making and breaking a short-circuit 
about said magnet winding. 

s. 2. A “two-wire's telephone system com 
prising a telephone line extending in two 
limbs from a substation to a central office; a 
two-strand link-circuit, for, making connec 
tion to said line limbs, means for holding con 
versation over, the connected liné, and link 

: circuit, an electromagnet having an energiz 
ing winding in one limb of the telephone line, 
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95 

300 
and included in the talking circuit when con 
nection is made for conversation, and means 
for making and breaking a short-circuit 
about said magnet winding. . . . . . . - 

3. A “two-wire telephone system com 
rising a telephone line extending in two 

limbs from a substation to a seeiatral office, a 
two-strand link-circuit for aaking gohnee 
tion to said line limbs, means for holding 
conversation over the connected line, and : link-circuit, an electromaglets having; an 
energizing winding in the talking., circuit 
when connection is made for conversation, means for naking and breaking a short-cir 
scuit about said magnet winding, and nearls. 
for furnishing; transmission, current to the 
conaected telephone line. over the liak-oir 
cuit, only . . . . . : 4. A 'two-wire i telephone system com 
prising a telephone line, extending in two 
limbs from a substation to a central office, a 

... two-strand link-circuit for E; OneC 
tion to said line limbs, means for holding con 
versation over the connected line, and link 
gizing winding in one linbof the telephone 
line and included in the talking circuit, when 
connection is made; for conversation; meats 
for making and breaking a short-circuit 
about said magnet winding, and means for 
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k: . 60 two-strand link-circuit for making connec-circuit, when connection is made for con 

as 

furnishing transmission' current to the con 
Asted telephone line over the link-circuit Ory: '' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
only A “two-wire” telephone system com 
E. telephone line, extending in two 
imbs from a substation to a central office, a 
two strand link-circuit for making connec 
tion to said:line limbs, means for holdin 
conversation over the connected line: S. link-circuit, an electromagnet having an en 
ergizing winding in the talking circuit when 
connection is made for conversation, and means' actuated by said electromagnet to in 
terrupt a normal short-circuit about said electromagnet winding. . . . . . . . . . 
-6. A "two-wire' telephone system com 
E. telephone line extending in two 
limbs from a substation to a central office, a 
two-strand link-circuit for making connec 
tion to said line limbs, means for holding 
link-circuit, an electromagnet having an en 
ergizing winding in one limb of the telephone 

- line, and means actuated by said electromag 
net to interrupt a normal short-circuit about said electromagnet winding. 

7. A 'two-wire' telephone system com 
E, a telephone line extending in two 
limbs from a substation to a central office, a 
two-strand link-circuit for making connec 
tion to said line limbs, means for holding 

- conversation over the connected line and 
link-circuit; a call-signal normally under the 
control of the subscriber, an electromagnet having an energizing winding in the talking 

* circuit when connection is made for conver 
sation; means for making and breaking a 
short-circuit about said magnet winding, and 
means actuated by said electromagnetto de 
EY the substation control of said call sig fall. . . . . . . . . . . . . . . . . . . . . . . . . : : - . . . . 

; :8. A “two-wire’ telephone system com 
RE; a telephone line E. tW.O. imbs from a substation to a central office, a 
itwo-strand link-circuit for making connec 
stion: to said line limbs; means for holding 
iconversation: over the connected line and link-eircuit, a callsignal normally under the 
control of the subscriber, an electromagnet having an energizing winding in the talking 
circuit when connection is made for conver 13 

Eg, a telephone line extending in two - sation, and means' actuated by said electro 
magnet to interrupt a normal short-circuit 

- about said electroniagnet winding and to de 
ity the substation control of said call-sig 

, nail: , s: , ; ; ; , ; ; , . . . . . . . . . . . . ; : . . . . . . . . ; ; ; 

- 9. A “two-wire' "Eps", (On RE, a telephone line extending in two: 
limbs from a substation to a central office, a 
tion to said line limbs, means for holding 

: conversation over the connected line and *link-circuit, a call-signal hormally under the 
reoritirol of the subscriber, an electromagnet 
': ; ; ; - 3 is . ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; i. i. 3: ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; 

iggo.87 

EYs an energizing winding in one limb of 
the telephone line, and means actuated by 
said electromagnet to interrupt a normal 
short-circuit about said electromagnet wind 
ing and to destroy the substation control of 
said call signal. . . . . ; . . . . . . . . 

10. A “two-wire' telephone system com 
E; a telephone line extending in two 
limbs from a substation to a central office, a 
tion to said line limbs; means for holding 
conversation over the eonnected line and link-circuity an electromagnet having an en 
ergizing winding in the talking circuit, when 
operative upon the connection of said link 
circuit to said line to energize: 'said electro 
'magnet to interrupt a normal short-circuit about said electromagnet winding. 

11. A 'two-wire' telephone system com 
rising a telephone line extending in two 

limbs from a substation to a central office, a 
two-strand link-circuit for making connec 
tion to said line limbs, means for holding 
conversation over the connected line and 
link-circuit, an electromagnet having an en 
ergizing winding in one limb of the telephone 

: of said link-circuit to said line to energize 
said electromagnet, and means, actuated 
by 'said electromagnet to interrupt a normal 

I short-circuit about said electromagnet wind Eng.: . . . . . . 

rising a telephone line extending in two 
E. from a substation to a central office, 
a two-strand link-circuit for making connec 
tion to said line limbs; means for holding con 
versation over the connected line and link icircuit, a call-signal, a single winding line 

: relay normally operative: to display said sig 
nal when energized, a control relay for said 
signal having an energizing winding in the 
talking circuit when connection is made for 
'conversation, theans operative upon the con 
'nection of said link-circuits to said line to initially energize said obntrol relay by closing 

1 winding of said line relay. . . . ; 
3. A “two-wire: telephone system dom 

mbs from a substation to a central office, a two-strand link-circuit for making connec 
conversation over the connected line an link-circuit, a call-signal normally under the 
control of the subscriber, an electromagnet having an energizing winding in the talking 
versation; means operative upon the connec 
tion of said link-circuit to said line to ener g said electromagnet, and means actuated 

connection is made for conversation, means 

line, means operative upon the connection. 

a circuit local to the central office throu the 

-tion to said line limbs, means for holding 
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short-circuit about saidielectromagle wind 
ing and to destroy the substation control of said cak signah 

14. A “two-wire' telephoneE" COr, rising a telephone kine extending in two 
irabs from a substationa to a E; office, a 
two strand link-circuit for making connec 
tion to said bilae limbs, means for holdi 
conversation over the connected line an 
link-circuit, an electromagnet having at ein engizing winding in each side of the talking 
circuit when coastagection is made for conver 
sation, and mealas; for Falking and breaking 
a short-circuit about one of said maagnet windings. 

f5. A 'two-wire' telephone system com 
rising a telephone line extending in two 
imbs, from a substation to a central office, a two-strand link-circuit for making eonnec 

tion to said line limbs, means for holding con 
Yersation over the connected line, and link 

aE elser-. circuit, an electromagnet having 
gizing winding in each limb of the telephone 
line when connection is made for conversa 
tion, and naeans for making and breaking a 
short-circuit about one of said magnet wind 
lings 

limbs from a substation to a cetatral office, a 
two-straad link-circuit fot making collanee 
tion to said line limbs, means for holding on 
versation over the connected line, alad link 
circuit, an electromagnet having a retaergiz 
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ing winding in each side of the talking cir 
cuit, when connection is kaade for coraweesa 
tion, and means actuated by said electro 
magnet to interrupt a normal short-circuit 
about one of said magnet, windings. 

R. A “two-wire' telephone system oom 
E. a telephone line ia two 
imbs, from, a substationa to a ceratural office, a 
two-strand link-circuit for Emaking connec 
tion to said line limbs, naeans for holding 
conversation over the eGraaeeted liné, and 
link-circuit, at electreiaagset having an 
energizing wisdiag in eagle, liab of the tele 
phone line when econnection is made for con 
versation, and means actuated by said elec 
tromagnet to interrupt a lugeraal, short-cir 
gait about one of said imagnet wiladings. 

k8. A 'two-wire' elephone systein coal 
rising a telephone in two 
E. from a silkstation to, a ceatyal office, a 
two-strand link-circuit for asking correc 
tion to said line lirabs, raeans for holding 
coaversation over the collataecked line and 
link circuite call-signal-noraaly under the 
coatrol of the silkscribergh electromagnet 
having ala efiergizing wirading in each side of 
the E. whea connection is nasade 
for conversatioia and reans for making and 
'breaking a short-circuit about one of said magnet windings. . . . . 

ió. A “two-wire.” telephone. system com 
prising a telephone line; extending in two. 

7 

rising a telephone line extending in trio 
rabs from a slab station...to a centrak affice, a 

- two-strand liakeinecit for aaaking ooraaec 
tiola to said hine limbs, Eleaas, for holding on 

. Versation over the connected line and link 
| eigeuit, a, eall-signal noraially under the coia 
i triol of the Stabscriber, an electromagnet hav 
itag. ap-energizing winding in each limb of the 
telephone line when connection is made for 
eonversation, Eleans: for naking and break 

iing a short-circuit about one of said magnet 
: windings, and aneans actuated by said elec 
tromagnet to destroy the substation control 
of said callsignal. 

20. A 'two-wire' telephone system coal 
prising a telephone line extending ina, two 
lijabs from a substation to a central office, a 
two-strand link-circuit for making conaee 
tion to said line links, means for holding 
conversation over the connected line, and 
link-circuit, a callsignal normally under the 
control of the subscriber, an electromagnet 
having an energizing winding in each side of 
the talking circuit when colainection is made 
for conversation, and means actuated by said 
electronaagnet to interrupt a normal short 
circuit about one of said magnet windings alad 
to destroy the aormal substation control of 
said call signal. , - a 

21. A “two-wire' telephone system, colm 
prising a telephone line extending in two 
E. from a substation to a central office, a 
two-stralad link-circuit for Emaking contraee 
tion, to said line limbs, meaas, for holding. 
conversation over the connected line and 
link-circuit, a call-signal Iao Ernally glader the 
control of the subscriber, an electromagnet 
having an energizing winding in each: lirab 
of the telephoneliae, when connection is Baade 
for conversation, and means, actuated by said 
electromagnet to interrupt a normal. short 

- circuit about one of said aagaet windings 
and to destroy the aormal substation, eon 
troh of said call sigraak. . . . . . . . . . . . . 

23. A “two wire' telephone: system ooza 
prising a telephone line extending in two 
E. a substation, to a central office, a 
two-straad link-circuit this cenaeetion 
to said line liabis, means for holding conven 
sation over the connected line, and link-in i eqit, an electronaghet baying at energizing 
winding in each side of the talking circuit 
wheta colataectiona is made for conversation, 
means operative upon the connection of said 
link-circuit to said line to energize said elee 
tgomagnet, and means actuated by said elec 
tromagnet to interrupt a hoanaal short-cir 
cuit about one of said magnet windings.: ; . . 

23. A “two wire' telephone system, com 
prising a telephone line extending in two 
liabs from a substation to a central of ice; a to-strand link-circuit for making goatsee 
tion to said line kirabs, aeans for holding 

19. A "tworrire' telephone system corn)- 65 
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prising a telephone line extendin 

conversation over the connected line and 
link-circuit, an electromagnet having an en 
ergizing winding in each limb of the tele 
phone line when connection is made for con 
versation, means operative upon the connec 
tion of said link-circuit to said line to ener 
ize said electromagnet, and means actuated 
E. said electromagnet to interrupt a normal 
short-circuit about one of said magnet wind 
ings, . . 

24. A 'two wire' telephone system com 
in two 

imbs from a substation to a central office, a 
two-strand link-circuit for making connec 
tion to said line limbs, means for holding con 
versation over the connected line and link 
circuit, a call-signal normally under the con 
trol of the subscriber, an electromagnet hav ing an energizing winding in each side of the 
Ai. circuit when connection is made for 
conversation, means operative upon the con 
nection of said link-circuit to said line to en 
ergize said electromagnet, and means actu 
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ated by said electromagnet to interrupt a 
normal short-circuit about one of said magnet windings. 

25. A 'two-wire' telephone system com 
E; a telephone line extending in two 
imbs from a substation to a central office, a 
two-strand link-circuit for makin 
tion to said line limbs, means for holding con 
versation over the connected line and link 
circuit, a call-signal normally under the con 
trol of the subscriber, an electromagnet hav 
EEE winding in each limb of the tele lephone line when connection is made for 
conversation, means operative upon the con 
nection of said link-circuit to said line to en 
ergize said electromagnet, and means actu 
ated by said electromagnet to interrupt a 
normal short-circuit about one of said mag 
net windings. - - - 

26. A “two-wire' telephone system CO 
prising a telephone line extending in two 
imbs from a substation to a central office, a 
two-strand-link-circuit for making' cofinec 

versation over the connected line and link : circuit; a call-signal hormally under the con 
50 
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tion to said line limbs, means for holding con 

trol of the subscriber, an electromagnet hav ing an energizing winding in each side of the 
talking circuit when connection is made: for 
conversation, means operative upon the con 
nection of said link-circuit to said line to en ergize said electromagnet; and means: actu 
ated by said electromagnet to interrupt a 
normal short-circuit, about one: of said mag 
net windings and to destroy the normal sub 
station control of said call-signal. : : - ; ; ; . 
":27. A “two-wire' telephone system com 
prising a telephone line extending in two 
limbs from a substation to a central office, a two-strand link-eircuit for thmaking 
conversation over the connected line an 

connecs 

con 
meetion to said:line limbs, means for holdin 

g80,51? 

link-circuit, a call-signal normally under the 
control of the subscriber, an electromagnet 
having an energizing winding in each limb 
of the telephone line when connection is 
made for conversation, means operative upon 
the connection of said link-circuit to said 
line to energize said electromagnet, and 
means actuated by said electromagnet to 
interrupt a normal short-circuit about one 
of said magnet, windings and to destroy the 
normal substation control of said call-signal. 

28: A “two wire' telephone system com 
prising a telephone line extending in two 
limbs from a substation to a central office, a 
battery, a line signal, a line relay connected 
only between one line limb and battery, a 

winding cut-off relay having an energizing 
permanently included in EY. limb, 
a two-strand link-circuit for making connec 
tion to said line limbs, and mean responsive 
to such connection to close a circuit through 
said relays in series. 

29. A “two wire' telephone system com 
prising a telephone line extending in two 
limbs from a substation to a central office, a 
two-strand link-circuit for making connec 
tion to said line limbs, a grounded battery 
in bridge of said strands and having its 
grounded terminal connected to the tip 
strand, a line signal, a line relay connected 
between the tip limb of the line and the live 
pole of said battery, a cutoff relay haying an 
energizing winding included in the tip limb 
of the line, and a grounded branch extend 
ing from the sleeve limb of the line through 

mally closed contacts of said cut-off re 
ay. 

rising a telephone line extending in two 
imbs from a 'substation to a central office, a 
two-strand link-circuit for making connec 
tion to said line limbs, a grounded battery 
in bridge of said strands and having its 
grounded terminal connected to the tip 
'strarid, 'a lirie signal, a line relay connected 
between the tip limb of the line and the live pole of said battery, a cut-off relay having 
an energizing winding, included in the EP 
-linhib of the line, a grounded branch exten 
ing from the sleeve limb of the line through 
normally closed contacts of said: cut-off re 
lay, and supervisory relay windings included 
in said battery bridge. . . . . ... 

31. A telephone E. system compris ing a telephone line extending from a substa 
tion to a source of current at the exchange, a line signal normally responsive to calling cur 
rent in said:line, a switching terminal for the line, a cut-off relay, a winding for said relay 
associated with that portion of the line ex 
tending to the substation, means for render ing said winding inert to calling current, a 
*neutralizing Wiig, associated with said 

l winding, a link-conductor aheans whereby the connection of said link-conductor with 
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said switching terminal completes an ener 
gizing circuit for said relay, and switching 
mechanism actuated by said relay when ener 
gized to serially include said windings in 
differential relation in the talking circuit of 
said line, whereby the impedance of said 
windings is neutralized. 

32. A telephone exchange system compris 
ing a telephone line extending from a sub 
station to a source of current at the exchange, 
a line signal normally responsive to calling 
current in said line, a switching terminal for 
the line, a cut-off relay, a winding for said 
relay included in that portion of the line ex 
tending to the substation, means for render 
ing said winding inert to calling current, a 
neutralizing winding associated with said 
winding, a link-conductor, means whereby 
the connection of said link-conductor with 
said switching terminal completes an energiz 
ing circuit for said relay, and switching mech 
anism actuated by said relay when energized 
to serially include said windings in differen 
tial relation in the talking circuit of said line, 
whereby the impedence of said windings is 
neutralized. 

33. A telephone exchange system compris 
ing a telephone line extending from a substa 
tion to a source of current at the exchange, a 
line signal normally responsive to calling cur 
rent in said line, a switching terminal for the line, a cut-off relay, a winding for said relay 
serially included in that portion of the line 
extending to the substation, means for ren 

dering said winding inert to calling current, a 
neutralizing winding associated with said 
winding, a link-conductor, means whereby 
the connection of said link-conductor with 
said switching terminal completes an ener 
gizing circuit for said relay, and switching 
mechanism actuated by said relay when 
energized to serially include said windings in 
differential relation in the talking circuit of 
said line, whereby the impedance of said 
windings is neutralized. 

34. A telephone exchange system compris 
ing a telephone line connecting a substation 
with the exchange, a line signal normally 
under the control of the substation, a relay 
for destroying the substation control, a wind 
ing for said relay in a normally open circuit, 
a normally short-circuited winding for said 
relay, means under the control of an operator 
for closing circuit through said first men 
tioned winding to destroy said substation 
control, and to bring said short-circuited 
winding into differential relation with said 
first-mentioned winding, and means for main 
taining an unequal flow of current in the two 
windings. 

In witness whereof, I hereunto subscribe 
my name this 11th day of January, A. D., 
1906. 

HARRY G. WEBSTER. 
Witnesses: 

L. D. KELLOGG, 
CAROLYN WEBER. 
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It is hereby certified that in Letters Patent No. 930,517, granted August 10, 1909, 
upon the application of Harry G. Webster, of Chicago, Illinois, for an improvement in 
“Telephone-Exchange Systems,' errors appear in the printed specification requiring 

correction, as follows: In line 107, page 3, the reference-numeral “2'” should read 
3", line 111, page 6, the compound word “link-circuits should read link-circuit, 
and line 85, page 8, the word “mean’ should read means, and that the said Letters 
Patent should be read with these corrections therein that the same may conform to 

the record of the case in the Patent Office. 

Signed and sealed this 5th day of October, A. D., 1909. 
SEAL. C. C. BILLINGS, 

Acting Commissioner of Patents, 


