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My invention relates to telephone ci 
and more particularly to those known 
circuits. In exchanges in which only a few 
lines terminate, but which have many cord BU 
circuits for interconnecting the said lines it siti 
becomes necessary to make 
as simple as possible so as to 
A feature of my invention is the novelman 
ner in which I incorporate certain apparatus scribe 

10 into the line circuit which is customarily in coil R 
the cord circuit. - - - - - - 

A further feature is the inc 
the line circuit of ringing in 
ing the called subscriber 

... 15 Another feature ist 
the calling subscriber 
station may signal 
The above feat specifically mention 

vided to efface 
is been answered 

claims and for a mo 
ing of my inventio 
the accompanying drawi 
with the following specificatio 

25 Referring to the drawing, 
substations are shown at nd. in 
furnished with the usual apparatus and con 

is nected to the main exchange over conductors int 
e and fande' and frespectively. These concia 

30 ductors terminate at the main excha 
M :-" 7: C1 

ing the subscribers substations or for 
necting one of said magnetotype substatio 

35 with a toll switching trunk circuit TC to ex . 
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neto. Current flowing over this path causes 
current to be induced in the windings c and 
d to energize the relay L.R. The energizing 
circuit being traced from winding c, over 

is conductor 2, normal closed contact 3 of the inging relay RR, conductor 4, condenser "gough the winding of relay LR, con 
ductor. 6, normal contact 7, conductor 8, 
and through the winding d back to the 
winding g of the repeating coil RC. The 
relay LR energizes and closes its con 
tact 9 to cause the signalling relay SG to be 
energized by current flowing from battery 
through relay SG, conductor 10, to ground 

is at alternate contact. 9. The relay SG at 
tracts its armatures to close contacts 11 and 
19 and thereby closes a locking circuit for 
itself traced from battery through relay SG, 
closed, alternate contact 11 conductor 12, engrinal contact 13 of the auxiliary relay AR, 
conductor 14, to ground at normal contact 15 of the relay CO. As soon as the sub 
scriber at A ceases to operate the magneto 
generator mg the relay LR deenergizes and 

as refores its contact 9 to normal to close a cir cuit for the lamps Swhich are caused to light by current flowing from battery 
through the signals S, conductor 16, normal 
contact 17 of relay CO, conductor 18, alter 

so hate contact 19 of relaySG which did not de ize when its original energizing cir 
are:broken by the restoring of (i. 

9due to the locking circuit previously traced, 
conductor 20 to 9. The operators at the positions where 

Sand one of them will insert the answering plug of a cord circuit into the jack asso 
ciated with a lamp S to answer the call. Assuing that the plug AP of the cord 
circuit C is inserted into the jack J to com 
plete the call the contact 29 is moved to its alternate position and closes an energizing 
circuit for the busy signals BU traced from batterythrough tie Winding of the signals to ground at 53 of the jack. Alfheisy signals appearing at the different positions. 
to which the jacks J, lamps S and busy sig 41 and the windi IC of the operator's set. nals BU are multipled operate to inform th 

so operators at the different positions that the line circuit L is busy. The insertion of the 
plug AP into the jack J also closes an en 
ergizing circuit for the relay CO traced from batterythrough the lamp SL, conduc 

stor 21, normal contact 22 of the listening 
key LK, conductor 23, sleeve contacts of the 
connected plug AP and jack J, conductor 
24, and through both windings land h of relay. CO to ground. The relay CO has a 

no high resistance winding h and a low resist 
ance winding which when connected in se 
ries offers so much resistance to the flow of 
current that the lamp SL will not light, but 

... the relay CO will operate. Relay CO oper 4. 

- as ating opens its normally closed contact. 17 

ground at normal con 

he lamps Sappear will notice the signals 

gized by current flowing 
through the resistance 42, conductor 43, al 

1,772,587 
to interrupt the circuit for the lamps S which 
are now effaced. Upon the attraction of the 
armature of relay CO, contact 15 assumes 
its alternate position and breaks the lock 
ing circuit for the relay SG which accord 
ingly restores to normal. Contact 25 as 
sumes its alternate position and closes an 
energizing circuit for the auxiliary relay AR 
traced from battery through alternate con 
tact 25 of relay CO, conductor 26, relay AR, 
conductor 27, normal contact 19 of relay 
SG, conductor 20 to ground at normal con 
tact 9 of relay L.R. Current flowing over 
this path causes the relay AR to operate to 
close a locking circuit for itself and is held 
energized by current flowing over the pre 
viously described path through the relay AR 
to ground at alternate contact 28. 
The operator at C next throws her listen 

ing, key E. to connect the operator's set O 
with the calling subscriber. A so that the 

70 

5 

subscriber may inform the operator of the 
number of the subscriber to whom she wishes 
to be connected. When the operator throws 
her listening key the contact. 22 is opened 
which opens the energizing circuit for the 
relay CO which restoresto normal and 
breaks the energizing circuit for the relay 
AR which also restores to normal. The 
subscriber at A and the operator are now 
connected in a conversational circuit through 
the repeating coil RC, normal contact 3 of 
SE conductor m, tip contacts of the 

95 

connected plug AP and jack J, normal con tact 30 of the ringback key RB, conductor 
31, alternate contact 32 of the actuated listen ing key LK, conductor 33, through the oper. 
ator's head set HS, winding 34 of the in. 

37, normal contact 38 of key RB, the ring 
contacts of AP and J, conductor n, norma 
contact, and over conductor 8, to the repeat 
ing coil RC. The voice currents are induced 
into the coilsa and b and transmitted through 
the subscriber's substation in the well known manner, battery current being supplied from 

00 

duction coil IC, conductor 35, alternate con 
tact 36 of the listening key LK, conductor 03 

the battery 40 in circuit with the transmitter 
ng 89 of the induction coil 

The operator being informed that the sub 
scriber at A is the desired party will note 
the busy signal BU to sce if the line is idle. If it is idle she will insert the calling plug 
CP into the jack J which will close the con 
tact 29 to operate the busy signals BU' at 
each of the positions at which they appear by placing ground upon the multiple con 
ductor. 41'. The operator will next actuate 
her ringing key RK to operate the ringing 
relay RR of the line circuit Lto cause ring. ing current to be supplied to the called sui 
stationA'. The ringing relay RR is ener 

12) 

125 

from battery, 
30 

  

  

  



1,772,587 
- the windingse and d which energizes, the . . 
5, relayLR which establishes a circuit for the 

relay SG as previously described: The rel 
SG closes a locking circuit for itself traced 
ombattery, relay SG, alternate contact. 11, 

alternate contact 13 of rela, 
remained energized, condu 

ternate contact 44 o key 
tacts of CP and J, conductors to ground through relay 
attracts its armature to cle 5 to complete th 

. As soon as the subscriber ceases the generator mg the relayLR 
and returns to normal breaking the 
ergizing circuit for the relay SG 
9; the relay, however, remainse 
r the previously traced holding. 
a shunt circuit is established for 
sistance winding h of the relay 
shunt circuit removes enough 
m the circuit to allow the la 

ergizing circuit ( 
and the 

use the energization of the 
- . . urrent flowing through th 

f the repeating coil R. 
ondenser 5, relayLR. 
o the winding d' V. V. 

which establishes 
or the relay SG' trace 

  

  

  

  

  

  

  

    

    

  

  

  

  

    

    

  

  

    

  

  

    

  

  

  

  

  

    

  



4. 

tor throws her listening key LK to find out 
whether a recall or a disconnection is desired 
the circuits for the relays CO and CO' are 
both broken and the relays return to normal. The relay CO breaking the holding circuits 
for the relays AR and SG and the lamp SL 
which return to normal and the relay CO 
breaking the circuits for the relays. AR' and 
SG' and the lamp SL' which all return to . ing from battery through the lamp SL, nor-5 

Io normal so that when the operator removes 
the plugs AP and CP from the jacks J and J 
and releases her listening key LK all the ap 
paratus is in its normal position. The relays 

SG and SG' will restore to normal before 

E. to signal a false recall when the opera 
so tor's key LK is returned to normal. It is ob 

nals for a disconnection only one of the sig 
nals SL or SE will glow. . . . . . . 

Should either of the subscribers desire to 

the jacks the procedure is the same as is fol 
lowed in signalling for a disconnection but when the operator presses her listening key 
Landinquires the wants of the party sig 

wise if the calling subscriber desires to recall 
the bperator before the call has been com 
pleted she will operate her hand generator 

36 meg which will operate the relays in the line 
circuit in the same manner as when signalling for a disconnection. The operator noticing 

for the number wanted. 

which is of the common battery type and lo 

which will connect by means of the order 

change and inform the operator at O’ of the 
nimber wanted. The operator at the distant 
exchange will select an idle trunk circuit and 
inform the operator at O which one was se 
the operator will release the order wire key 
jack TJ associated with the trunk circuit TC. The insertion of the plug CP into the jack 
which will be caused to glow by current flow ing from battery through the lamp SL, nor 
mal contact 47, conductor 48, sleeve contacts 

AR and AR’ are provided with copper sleeves 
is to make them slow to release so that the relays: 

the contacts 13 and 13 have restored. This is 
to prevent the lamps SL and SL from light 

vious that if only one of the subscribers sig 

es make a recall before the plugs are taken from . 

sensing forecall she will be tolden. 
bervanted and will complete the call. Like 

the lighted lamp SL will throw her listening 
key LK and the calling subscriber can ask 
Assuming that the subscriber. A desires to 

converse with the subscriber's substation A 

cated at a distance exchange she will initiateers o . . . . . the call and the procedure will be the same as the subscriber. This procedure may be foll-110 lowed in all cases where the called line is at a in the previously traced call until the opera- lo distance exchange if it is desired. : tor is informed of the number wanted when 
she will operate the order wire key OWK -- plug TP into the jack J. and will actuate a 
wires the operator's set O at the cord circuit 
Cto the operator's set O at the distant ex 

lected. Assuming it was the trunk circuit TC. 
OWK and will insert the plug CP into the p . . . . . . the plug TPinto theiack Jan energizing cir 

cuit for the relays DR and CO is established as 
TJ establishes a circuit for the lamp SL and the said relays DR and CO will be op 

65 of the plug CP and jack TJ, to ground at nor 

1,772,587. 

mal contact 57 of relay SR. The contact 55 
of the jack TJ assumes its alternate position 
to close an energizing circuit for the control 
relay. CR traced from battery through the 
winding of CR, conductor 56 to ground at no 
alternate contact 55'. The relay CR oper 
ates and attracts its contact 58 which closes 
an energizing circuit for the signal lamp SL. 
which will be caused to glow by current flow 
mal contact 59 of relay DR, conductor 60 to 
ground at alternate contact 58 of relay CR. 
The operator at the position where the lamp 
SL appears will see it glowing and know, 
that the operator at the cord circuit C has so 
plugged into the proper trunk jack and will " 
touch the tip of the plug. TP against the 
sleeve of the jack J to test the busy condition 
of the called line. If the line is busy there will be a high battery potential on the sleeves, 
contact of the jack J which will flow through 
the tip contact of the plug TP, normalcon 
tact 61 of relay DR, conductor 62 to it. through the tertiary winding 63 of he inr, 
duction coil IC which will produce the char-po 
acteristic click in the operator's head set HS, 
by which she will know the line is busy, and 
so inform the operator at O who will instruct 
the subscriber at A to replace her receiver 
upon the switchhook and wait until the call p5 
has been completed when she will ring the 
calling subscriberback. The operator at O'. will test the line from time to time until she 
finds it idle when the call will be completed. 
as hereinafter described. When the oper loo 
ator at O learns that the call has been come pleted she will operate her ring-back key RB 
which will cause the ringing relay RR to op erate. Current flowing from battery through 
resistance 42, alternate contact 30 of key RB los 
tip contacts of J and AP, conductor n, and ringing relay RR to ground. Relay RR op 
erates to connect ringing current from gen 
erator G to the subscriber's line, to summon 

If the line is not busy she will inger the 
plunger of the four party ringing key FRK 115 
to place the ringing generator of the proper. 
frequency in condition for transmitting rig 
ing current to the called line. Assuming that generator gis of the proper frequency, the 
operator will depress the plunger associated: 120 
with contact k which will assume and re main in its alternate position until another lunger is depressed. Upon the insertion of 

erated by current flowing from battery 
through relay DR, sleeve contacts of the jack and plug to ground through the winding of 
relay CO. Relay CO" attracts its armature, a 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



1,772,587 
TJ, windings a and b of the repeating coil 

tion of the re-RC, ring contacts of TJ and CP, normal 
3riber A removes his contact 78, conductor. 37, nor 4 - 'a Q. wer the call. The relay DR of ringback key RB, ring contacts of 

mature and contact 59 assumes J, conductor n, normal contact tot its alternate position which opens the en 
gizing circuit of the lamp SL which wi 
cordingly be effaced and its contact 6. 
tracted to disconnect the tertiary windin 
from the tip contact of the plugTP and DR 
also attracts its contact 66. The operator a 
Odepresses the ringing key RK which will 
permit current to flow from battery, through 
resistance 42, contact zontacts of the 

and contacts 64 an positions to prevent 
y LR when the sub 

switchhook to 
attracts its 

4,ti plug CP and jack J. Windin 
coil RC, conductor 67, alte to ground through relay R 
gover this p 

. E. A: coductors, alternate contact 69 of as relay RR, conductor 70, alternate contact 61 g 
of relay DR, tip contacts of TP and J, con 

. ...ductore", condenser 73, closed normalico 

ontact 55 of jack T.J. tore | position opening the energizing . . . 
the relay CR which deenergizes and 
scontact 58 to its normal position 

ing circuit for the dis 
, l Imp. 

energized and res 
to their normal positi 
at A* answers during a 

40 ing will happen until t 
restored to normal and t. 
energizes. If thes ber answers during g 
a silent period the contacts 69 and 72 will be 
in their normal position and the removal of 

45 the reciver from its w 
lish an energizing cir LVL 
relay. SR which will operate by 

the operator at O 
im, the jack TJ 

ing from battery, through the lo - 
of relay. SR, winding d, conductor 77, nor 

r 71 ring contacts o 

n . halic tact 3, i ond m, tip con f P and jack J, no 
mal contact 30 of RB, conductor 31, normal as contact of RK, the tip contacts of CP and init 

  

  

  

  

    

  

  

  

  

  

  

    

  

    

  

  

    

  

  

    

    

      

  

  

  

  

  

    

  

  

  

      

  



line circuits 

is 

win readily suggest themselves without de-signal lamp to indicate a call, a signal lamp 

'tis with said substations, a cord circuit for interconnecting said substations by means of 

claims. . . 
parting from the spirit and scope of the ap E. pirit and scope o 
by Létters Patent of the United States is:- Atelephonesystem of the class described including a calling and a called subscriber's 
substation terminating at a main exchange, 
line circuits at said main exchange, repeat ing coils operatively connecting said line cir 

said line circuits, a source of ringing current 
st sidline circuits, means in saidline circuits aidapted to connect said source of ringing cur: 
rent to the called line, and operator controlled means in saidcord circuit for controlling the 
means in said line circuit. 

called subscriber's line terminating at a main 
exchange, line circuits at said ES repeating coils, operatively connecting Sai 
line circuits with said subscribers' lines, a cord circuit for interconnecting said line circuits, a source of ringing current at said line cir: 
cuits, individual connecting means in said 

ingy, to said subscribers' lines. 3. A telephone system of the class described 
including a pair of subscribers' telephone 
lines, line circuits for said subscribers' lines 
located at a main exchange, a cord circuit for nals for said 
cord circuit, a relay in each of said line cir 
cuits having a low resistance winding and a 
high resistance winding, and means in said: 
line circuit for shunting said high resistance 

interconnecting said lines, si 

winding to cause said signals in said cord 
circuit to operate to signal for a recall. 

4. A telephone system of the class de 
scribed including a calling subscriber's line 

What I claim as new, and desire to secure 
able to ren 

2. A telephone system of the class described 
including a calling subscriber's line and a 

and operator controlled means 
in said cord circuit for actuating said con 

so necting means to connect said source of ring 

1,772,687 

in said cord circuit, means in said line cir. cuit for returning said first means to normal 
and for preventing the operation of said sec 
ond signal, said first means being reoper 

der a portion of said second means 
inoperative to allow said second signal to 
operate to indicate a recall. - . . 6. A telephone system including a calling 
and a called subscriber's telephone line, line 
circuits associated with said telephone lines, a cord circuit for interconnecting said lines, 
a signal lamp for said line circuit, a line relay and a signalling relay, said line relay 
controlled over said calling line and opera 
able to energize said signalling relay to oper 
late said line circuit signal lamp to indicate 
a call, a cut-off relay for said line circuit 
operable upon the interconnection of said line circuit and said cord circuit to efface said 
signal, a second signal for said cord circuit, said line and signalling relays adapted to 
operate said second signal to signal for a 
disconnection when said line relay is ener 
ized after said line and cord circuits havé 
een connected. . . . . . 7. A telephone system including line cir: 

cuits, multiple calling signals for each of 
said line circuits, multiplejacks and associat: 
ed multiple visual signals for each of said line 
circuits, means controlled over one of said lines for operating its associated multiple 
calling signal, operator controlled means for operating the multiple visual signals associ 
ated with said line, and signalling means in 
for signalling over said line. 
dividual to said line under operator control 

8. A telephone system includin a line cir 
cuit terminating at the central office in mul. tiple jacks, multiple calling signals and mu 
tiple visual signals associated with said jacks, 
repeating coil connecting said jacks to sai 
line circuit, means for applying signalling 
current to said line to cause the operation 

70 

75 

85 

95 

00 

OS 

45 and a called subscriber's line, a line circuit 
for each of said lines, a cord circuit for in 
terconnecting said lines, a signal lamp for 

... each of said line circuits, a signal lamp for 
said cord circuit, means in said line circuit 

* 50 operable to actuate said signal lamp in said 
line circuit when a coil is initiated, a relay for 
said line circuit operable upon the connection of said cord circuit to said line circuit to efface jacks, a repeating coil connecting said jacks 
said signal lamp and return said first means to said line circuit, means for applying sig: is toormal, said first means. controlled overnalling current to said line to cause the oper 120 said subscriber's line and adapted to be relation of said multiple calling signals, oper 
operated to actuate said SE in said ator controlled means for effacing said call cord circuit to signal for a disconnection. ling signals and for operating said visual 5. A telephone system including a sub-signals, and ringing control apparatus indi 

60 scriber's line, a line circuit associated with EA to the line under operator control for said subscriber's line, a cord circuit for con- supplying signalling current through said re hecting said subscriber's line to other sub-peating coil E. for GA there 
scribefs lines, a signal lamp for said line cir over. . . . . . . 
cuit, means in said line circuit controlled 

as over said subscriber's line for operating said 

of said multiple calling signals, and oper lo 
ator controlled means for effacing said call 
ing signals and for operating said visual 
signals. 9. A telephone system including a line 
circuit terminating at the central office in lls multiple jacks, multiple calling signals and 
multiple visual signals associated with said 

25 

io.A. telephone system including a line 
circuit terminating at the central office in 130 

  



20 at each of said substations for operating the 

: 40. 

multiple jacks, multiple calling signals and 
multiple visual signals associated with said . . . 
jacks, a repeating coil connecting said jacks 
to said line circuit, means for applying sig 

5 nalling current to said line to cause the oper 
ation of said multiple calling signals, oper 
ator controlled means for effacing said calling 
signals and for operating said visual signals, 
ringing control apparatus individual to the 
line under operator control for supplying sig is . 
nalling current through said repeating coil 
to said line for signalling thereover, and a 
cord circuit provided with a supervisory sig 
nal controllable by apparatus individual to : 
and associated with said multiplejacks. . . . 

11. A telephone system including line cir 
cuits terminating at the exchange in line and 
cut-off equipment, telephone substations con 
nected to said line circuits, a source of power 
line equipment associated with the substa 
tion's line circuit, a second source of power 
associated with said line and cut-off equip 
ment, and operator controlled means for con 

25 necting said second source of power to its 
associated line circuit. . . . . . . . . . . . . . 
Signed by me at Chicago, in the county of . . . . 

Cook, and State of Illinois, this 27th day of September, 1927. . . . . . . . . 
30 BERTA. WALLACE. 
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