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connecting distant offices. 

UNITED STATES PATENT OFFICE. 
LOUIS A. MORTIMER, OF NEW YORK, N. Y., ASSIGNOR TO WESTERN ELECTRIC COM 

PANY, INCORPORATED, or NEW YORK, N. Y., A coRPoRATION of NEw York. 
TELEPHONE SYSTEM. 

1,406,678. Specification of Letters Patent. Patented Feb. 14, 1922. 
Application filed March 2, 1920. Serial No. 362,747. 

To all whom it may concern; 
Be it known that I, LOUIs A. MoRTIMER, a 

citizen of the United States, residing at 
New York, in the county of New York and 
State of New York, have invented certain 
new and useful Improvements in Telephone 
Systems, of which the following is a full, 
clear, concise, and exact description. 
This invention relates to improvements 

in telephone systems and has particular 
reference to signaling means employed with 
transmission lines. 

Heretofore, it has been customary to em 
ploy physical and phantom lines for inter 

Selective signals 
have been transmitted over these lines from 
one office to the other to control telephone 
repeaters at intermediate offices and to signal 
operators at the first named offices when 
connections are desired or when calls are 
terminated. It may sometimes occur, par 
ticularly when the jacks or other terminals 
at the distant offices are multipled, that sig 
naling impulses are transmitted from the 
same or different offices simultaneously or 
contemporaneously with the result that im 
pulses may be lost. 
An object of the present invention is to 

overcome the mentioned difficulty by pro 
viding impulse storing means at various 
offices which will operate, when impulses are 
simultaneously transmitted, to store certain 
impulses for sufficient time to enable the 
others to be transmitted and then to release 
the stored impulses so that all of the in 
pulses will successively perform their respec 
tive functions. 
In the drawings, wherein the above and 

other objects are realized, Figs. 1 to 5 inclu 
sive, taken together and arranged side by 
side in the manner indicated by the circuit 
lines extending to the margins of the draw: 
ings, illustrate what is now believed to be a 
preferred embodiment of the invention. 
Fig. 6 is a diagrammatic view of a cord cir 
cuit which may be used in connection with 
the invention. 

Briefly, the invention is shown as consist 
ing of two distant offices W and Z and inter 
mediate offices X and Y with physical trans 
mission lines A and C and a phantom line 
B interconnecting said offices. Telephone 
repeaters, shown conventionally at RARC, 
RA1 and RC1, are provided at offices N and 
Y, respectively. These repeatel's may be of 
any well known type and since they form 

thereat. 

no part of the present invention it is deemed 
unnecessary to illustrate them in detail. 
Each distant or terminating office is pro 

yided with an impulse mechanism contain 
ing relays which are individual to each line 
terminating at said office and upon the 
initiation of a call on one of the lines the 
relays associated therewith are operated to 
establish an impulse circuit which transmits 
an impulse to the nearest intermediate 
office where the same is repeated and again 
transmitted until it reaches the other dis 
tant office. The passage of the impulse 
through the intermediate offices is utilized 
to render effective the telephone repeaters 

At said other distant office the im 
pulse actuates mechanism individual to the 
particular line over which the callis initiated 
to inform the operator that the line has been 
taken for use. Preferably, the physical 
lines A and C are employed for the trans 
mission of the various impulses and nor 
mally included with these lines at the vari 
OlS offices are relays responsive to different 
polarities of current so as to identify the 
particular line over which a call is initiated. 
Ipon the removal of , all plugs from the 

jacks at the terminating offices, impulses of 
a different character from those utilized in 
establishing connections are transmitted 
from the distant offices to restore the tele 
phone repeaters to normal. 
The mecha', sm at the two distant offices 

is arranged so that, in the event of simul 
taneous or contemporaneous calls being 
initiated at the same office, the same will 
operate to immediately transmit the impulse 
for one of the calls and to store the otherim 
pulse until the first has been transmitted 
whereupon the mechanism again operates to 
send the second impulse. The mechanism 
will operate in a like manner should an in 
coming impulse reach a distant office at the 
same time that a call is initiated thereat. 
For simultaneous impulses transmitted from 
different offices and meeting therebetween, 
an impulse storing mechanism is provided at 
the intermediate office X which stores the 
first impulse received thereat until the sec 
ond impulse has passed through whereupon 
said first impulse is transmitted from said 
office. 
With this general description in mind, it 

is believed that the invention will now be 
fully understood from the following detailed 
description of the operation. 
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lays 22 and 51. r 
nate contacts of relay 52 establishes short 

Operator at office W initiates a c.7 to office 
2, ove' line A. 

The operator at office W desiring to ini 
tiate a call over line A inserts the plug 70 
of a link circuit (Fig. 6) of any well-known 
type into jack 20, and thereupon establishes 
a circuit extending from battery, through 
the winding of relay 71, the sleeve contacts 
of the plug 70 and jack 20, the winding and 
inner right-hand normal contact of relay 21 
and the winding of slow-to-release relay 22 
to ground. Relay 71: energizes but has no 
effect upon the link circuit at this time. Re 
lays 21 and 22 energize and relay 21 locks 
in a circuit extending from ground through 
its middle alternate contact and winding, 
the sleeve contacts of jack 20 and the plug of 
the link circuit to grounded battery. Relay 
21, upon energizing, immediately opens the 
circuit for relay 22, but this relay being slow 
to release maintains the alternate contact 
thereof closed for a sufficient length of time The ener 
gization of relay 22 establishes an impulse 
circuit extending from grounded battery 
through the alternate contact of relay 22, 
the right-hand winding of relay 51 and the 
winding of slow-to-release relay 52 to 
ground: The relays 51 and 52 energize in 
this circuit, relay 51 maintaining its alter 
nate contacts closed during the energization 
of relay 22. Relay 52, being slow to release, 
will maintain its alternate contacts closed 
for a period of time after the release of re 

The closure of the alter 

circuits for slow-to-release relays 54, 56 and 
58 to prevent energization of these relays 
during the transmission of the impulse from 
office W for line A. The energization of 
relay 51 establishes a circuit extending from 
grounded battery through the normal con 
tact of relay 3, the winding of relay 4 and 
the outer left-hand alternate contact of re lay 51 to ground. Relay 4 energizes in this 
circuit and disconnects the polar relays 1 
and 2 and relay 3 from the simplex con 
ductors included in the physical lines extend 
ing between offices. W and X. The energiza 
tion of relay 51 also establishes an impulse 
circuit extending from the negative pole of 
battery 62, preferably of 60 volts, through 
the outer right-hand alternate contact of 
relay 51, the right-hand normal contact of 
relay 
relay 60, the upper alternate contact of re 
lay 4, the simplex conductors included in the 
physical line C extending between office W. 
and the mechanism of office X shown in Fig. 
2, the upper normal contact of relay 202, the 
windings of relay 203 and the polar relays 
200 and 201, the lower normal contact of re 
lay 202, the simplex conductors included in 
'the physical line A extending between the 

61, the right-hand normal contact of 

406,678 

mechanism at office X shown in Fig. 2 and 
office W., the lower alternate contact of re 
lay 4, the left-hand normal contact of relay 
60, the left-hand normati contact of relay 61, 
and the inner right-hand alternate contact of relay 51 to the positive pole of battery 62. 
At the termination of the impulse extending 
over this circuit, relays. 22 and 51-release. 
and the release of the latter relay opens the 
previously described circuit for relay 4 
which then restores to normal. The release 
of relay 22 establishes a circuit extending 
from grounded battery through the right 
hand alternate contact of relay 21, the nor 
mal contact of relay 22 and the winding of 
slow-to-release relay 23 to ground. Relay 
23 energizes and remains in this condition as 

70 

75 

80 

long as a plug is inserted into jack 20, but 
the energization of relay 23 at this time has 
no effect upon the system. After, the ter 85 
mination of the impulse, relay 52 remains, 
energized for a definite interval and then re 
leases to open the shunt circuits for relays 
54, 56 and 58. 
The strength and direction of flow of the 

current in the impulse circuit passing 
through relays 200, 201 and 203 is such as 
to cause the energization of polar relay 201 
which in this instance closes its upper con 
tact. Relay 203 is also energized in this cir 
cuit and establishes an obvious energizing 

90 

95 

circuit for slow-to-release relay. 214 but the 
energization of this relay at this time has no . 
effect upon the system. The closure of the 
upper, contact of polar relay 201 establishes 10: 

a circuit extending from grounded battery, 
through the resistance 212, the upper con 
tact of relay 201 and the windings of relays 
204 and 205 to ground. Relay 205 is mar 
ginal and does not energize in this circuit 
due to the inclusion of the resistance 212, 
but relay 204 energizes to establish an ob 
vious circuit for filament control relay 319. 
This relay energizes and locks in a circuit 
extending from grounded battery through 
its winding and contact and the contact of 
relay 320 to ground. The energization of 
relay 319 connects battery through its left 
hand alternate contact to the filaments of 
telephone repeaters conventionally illus 

10 

trated at RA and RC associated with lines A and Crespectively to render said repeat 
ers effective. Relay 319 remains energized 
as long as a plug is inserted into any one 
of the jacks at the terminating offices W and 
Z, but when all of these plugs are removed 
relay 320 is energized in a manner to ap 
pear in the course of the description to 
open the locking circuit for relay 319 and 
thus remove the battery supply from the fila 
ments of the telephone repeaters. 
The energization of relay 204 also estab 

lishes a circuit extending from grounded 
battery through the normal contacts of re 

l 

lays 207,206, and 205 in series, the lower l; 
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alternate, contact of relay 204 and the left 
hand winding of relay 351 to ground. Re 
lay 351 energizes and remains in this con 
dition throughout the duration of the im 
pulse. The energization of relay 351 estab 
lishes a circuit extending from grounded 
battery through the winding of relay 361 
and the outer right-hand contact of relay 351 
to ground. The energization of relay 351 
also establishes a circuit for relay 302 ex 
tending from grounded battery through the 
normal contact of relay 303, the winding of 

5 

relay 302 and the middle right-hand con 
tact of relay 351 to ground. Relay 302 
energizes and disconnects the polar relays 
300 and 301 and relay 303 from the simplex 
conductors included in the lines A and C 
at office X. The energization of relays 302, 
351, and 361 establishes an impulse circuit 

20. 

25 

30 

35 

extending from the positive pole of battery 
362, through the outer left-hand contact of 
relay 351, the left-hand alternate contact 
of relay 361, the right-hand normal con 
tact of relay 360, the upper alternate con 
tact of relay 302, the simplex conductors 
included in the physical line C extending 
between office X and office Y, the upper nor 
mal contact of relays 404 and 405, the mid 
dle normal contact of relay 406, the upper 
normal contact of relay 407, the winding 
of relay 408, the windings of polar relays 
401 and 400, the middle normal contact of 
relay 407, the lower normal contacts of re 
lays 406, 405 and 404, the simplex conduc 
tors included in line A extending between 
offices Y and X, the lower alternate contact 

40 

45 

50 

55 

of relay 302, the left-hand normal contact 
of relay 360, the right-hand alternate con 
tact of relay 361, the inner left-hand contact 
of relay 351 and the resistance 364 to the 
negative pole of battery 362. . At the termi 
nation of the impulse relays 302,351 and 361 
release. The direction and strength of flow 
of current in the circuit just described does 
not affect polar relay 401, but causes the 
polar relay 400 to close its left-hand contact 
whereupon a circuit will be established from 
grounded battery through the resistance 415, 
left-hand contact of polar relay 400 and the 
windings of relays 409 and 410 to ground 
at the contact of relay 413. Relay 409, being 
marginal, does not respond to the current 
flowing through this circuit but relay 410. 
energizes and closes its alternate contacts. 
A circuit will then be established from 
ground through the Outer upper alternate 
contact of relay 410 and the winding of re 
lay 419 to grounded battery. Relay 419 en 

60 

65 

ergizes and establishes a locking circuit for 
itself extending from grounded battery 
through the winding and right-hand contact 
of said relay and the contact of relay 420 
to ground. In energizing, relay 419 connects 
battery 
tery is extended to the filaments of the tele 

3, its left-hand contact and this bat 

83 

phone repeaters RA1 and RC1 associated 
with the lines. A and C respectively, to ren 
der said repeaters effective. The locking 
circuit for relay 419 will be maintained until 
relay 420 is energized in a manner to ap 
pear in the course of the description, which 
occurs when all of the plugs are removed 
from the jacks at the two distant offices. 
The current previously referred to, which 

flows through polar relays 400 and 401, also 
energizes relay 408 and removes ground 
from the contact thereof to prevent the 
operation of any of the relays 404, 405, 406 
and 407 during the transmission of the im 
pulse to office Z so that an impulse tranmit 
ted from the latter office during this interval 
will have no effect upon said relays. 
The energization of relay 410, under the 

control of polar relay 400, establishes a cir 
cuit extending from the positive pole of 
battery 418 through the lower alternate 
contact of relay 410, the lower normal con 
tact of relay 409, the simplex conductors 
included in the physical line A extending 
between office Y and office Z, the lower nor 
mal contact of relay 502, the windings of 
polar relays 501 and 500, the winding of 
relay 503, the upper normal contact of re 
lay 502, the simplex conductors included in 
the physical line C extending between office 
Z and office Y, the upper normal contact 
of. relay 409, the inner upper alternate con 
tact of relay 410, the upper normal contact 
of relay 412 and the resistance 421 to the 
negative pole of battery 418. The strength 
and direction of flow of current in this cir 
cuit has no effect upon polar relay 500, but 
causes polar relay 501 to close its upper con 
tact. Relay 503 also energizes in this circuit 
and establishes an obvious energizing circuit 
for relay 514 but the operation of this latter 
relay has no effect upon the system at this 
time. The closure of the upper contact of 
polar relay 501 establishes a circuit extend 
ing from grounded battery through resist 
ance 512, the upper contact of relay 501 and 
the windings of relays 504 and 505 to 
ground. Relay 505, being marginal, does 
not respond to the current flowing in this 
circuit but relay 504 energizes. A circuit 
is thereupon established extending from 
grounded battery through the normal con 
tacts of relays 507, 506, and 505 in series, 
the alternate contact of relay 504 and the 
lower winding of relay 508 to ground. Re 
lay 508 energizes and locks in a circuit ex 
tending from ground through the upper 
winding and the contact of said relay, and 
the middle left-hand normal contact of 
relay 521 to grounded battery. By closing 
its contact, relay 508 also establishes a cir 
cuit from ground through lamp 515, the 
right-hand normal contact of relay 521 the 
contact of relay 508, and the middle left 
hand normal contact of relay 521 to 
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grounded battery. Lamp 5 i5 is lighted in 
this circuit, and the operator at office Z ob 
seiving the condition of this amp inserts 
the plug () of another link circuit into 

5 jack 520. This operation establishes a cir 
cuit extending from grounded battery 
at the link circuit through the vinding 
of relay 71, the sleeve contacts of the 
plug of said circuit and the jack 520, the 

0 winding and inner left-hand normal contact, 
of relay 521 and the wilding of silow-to-re 
lease relay 522 to ground, Relay 1 ener 
gizes but has no effect {gon the link cir 
cuit. Relays 521 and 522 energize and the 

5 energization of the former opens the pre 
viously described circuit for lamp 515 which 
lamp is thereupon extinguished. Relay 521 
locks through its winding and middle ai 
ternate contact to ground aiki in energizing 

20 opens the circuit for 'elis 522. 
being slow to rejease, however, does not 
open its alternate contact until after a defi 
nite period of time has eiapsed and during 
this time an impulse is fransmitted from 

25 office Z. Jpon the release of said relay, re 
lay 523 is energized through the normal 
contact of relay 522 and the outer left-hand 
alternate contact of relay 521. The circuit. 
for this impulse exiends from grounded bat. 

30 tery, through the alternate contact of relay 
522, the left-hand winding of reiay 551 and 
the winding of slow-to-release relay 552 to 
ground. Relays 551 and 552 energize and 
the energization of the latter relay in clos 

35 ing its alternate cont-sts establishes shunt 
circuits for slow-to-release relays 554, 556. 
and 558 to prevent the energization thereof 
during the transmission of the impulse. 
The energization of reiay 551 establishes a 

40 circuit extending from grounded battery 
through the normal contact of relay 503, 
the winding of relay 502 and the Outer 
right-hand alternate contact of relay 551 
to ground. Relay 502 energizes and dis 

45 connects poiar relays 500 and 501 and the 
relay 503 from the simplex conductors iii 
cluded in the physical lines at office Z. The 
energization of relay 551 establishes an im 
puise circuit extending from the negative 

50 pole of battery 562, through the outer left 
Ea contact of relay 551, the left-hand nor 
mal contacts of relays 561 and 560, he lip 
per alternate contact of relay 502, the sim 
plex conductors included in the physical 

55 line C extending between office Z and office 
Y. the upper normal contacts of relays 409, 
410, 411 and the middle normal contact of 
relay 412, the winding of relay 413, the 
windings of polar relays 402 and 403, the 

60 lower normal contact of relay 412, the 
middle normal contact of relay 411, the 
lower normal contacts of relays 410 and 409, 
the simplex conductor's included in the phys 
ical line extending between office Y and 

65 office Z, the lower liternale cyntact of relay 

This relay 

4t- 3,403,33 

502, the right-hand normal contacts of re 
lays 560 
contact of relay 551 to the positive pole of 
battery 562. Relay 413 energizes in this 
C: "CR) iy renoving ground from its 70 
contact prevents the energization of any one 
of the reis {}9. 410, 41 and 412 during 
the transm I of the impulse from office 
2 tillough Office Y. 
The direction of flow and strength of the 75 

current in this impulse circuit has no effect 
upcz poia relay 402 but polar relay 403 
operates to close its left-hand contact. A 
circuit, is shereupon established extending 
from grounded battery through the resist- 80 
ance. 417, ieft-hand contact of relay 403, the 
windings of relays 404 and 405 and the con 
tact of relay 403 to ground. Relay 404, be 
ing garginal, does not respond to the cur 
rent flowing through this circuit, but relay 85 
405 operates to close its alternate contacts. 
The ciosure of the lowermost alternate con 
tact of relay 405 establishes an energizing 
circuit, for relay 419, but, as this rejay is 
already energized and locked to supply bat- 90 
Éery to the filaments of the telephone re 
peaters at office Y the closure of the circuit 
for relay 419 by the energization of relay 405 
has no effect upon the former relay. 
The energization of relay 405 under the 95 

control of polar relay 403 establishes an 
impulse circuit extending from the positive 
poie of battery 4:18, through the uppermost 
alternate contact of relay 405, the upper 
normal contact of relay 404, the simplex con- 100 
ductors included in line C extending between 
office ) and office X, the upper, normal con 
tact of relay 302, the winding of relay 303, 
the windings of polar relays 300 and 301, 
the lower normal contact of relay 302, the 105 
simplex conductors included in line A. ex 
tending between office X and office Y, the 
lower normal contact of relay 404, the inner 
lower alternate contact of relay 405, the 
lower normal contact of relay 40 and the 110 
resistance 421 to the negative p528 of bat 
tery 418. The relay 303 energizes in this 
circuit and establishes an obvious energizing 
circuit for siow-to-release relay 314 but the energization of this relay has no effect upon 115 
the system at this time. The strength and 
direction of fow of the current in the cir 
cuit extending through polar relays 300 and 
301 causes the latter relay to close its lower 
contact, whereupon a circuit is established 120 
from grounded battery through the resist 
ance 312, lower contact of relay 301 and the 
windings of relays 304 and 305 to ground. 
Relay 305, being marginal. does not respond 
to the current fowing in this circuit due to 125 
the resistance 312, but relay 304 energizes 
and establishes an obvious energizing circuit 
for relay 319. This relay is already ener 
gized and locked, and therefore the establish 
ment of the aew energizing circuit for the 130 
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same, has no effect. The energization of 
relay 804 also establishes a circuit extendin from grounded battery through the E. 
contacts of relays 307, 306, and 305 in series, 
the lower alternate contact of relay 304, and the right-hand winding of relay 251 to 
ground. Relay 251 energizes in this circuit 
and establishes an energizing circuit for relay 202 extending from grounded battery. 
through the normal contact of relay 203. 
winding of relay 202 and the middle left 
hand contact of relay 251 to ground. The 
energization of relay 251 also establishes a from grounded battery 
through the winding of relay 259 and the 
Outer left-hand contact of relay 251 to ground. Relays 202 and 259 are energized 
and the energization of the former relay dis 
connects the polar relays 200 and 201 from 
the conductors included in the physical lines 
A and C at office X. Therefore, upon the 
energization of relays 202, 251 and 259, an 
impulse circuit is established from the posi tive pole of battery 262, through the outer 
right-hand contact of relay 25i, right-hand 
alternate contact of relay 259, the right-hand 
normal contact of relay 260, lower alternate 
contact of relay 202, the simplex conductors 
included in the line A extending between 
Fig. 2 and Fig. 1, the lower normal contact 
of relay 4, windings of polar relays 1 and 2. 
winding of relay 3, upper normal contact of 
relay 4, the simplex conductors included in 
line C extending between Fig. 1 and Fig. 2. 
upper alternate contact of relay 202, left 
hand normal contact of relay 260, left-hand 
alternate contact of relay 259, inner right 
hand contact of relay 251, and resistance 
264 to the negative pole of battery 262. Re 
lay 3 is energized in this circuit to establish 
an obvious energizing circuit for slow-to 
release relay 14, but the operation of this 
latter relay has no effect upon the circuit 
at this time. 
The strength and direction of flow of cur 

rent in the impulse circuit just describel 
has no effect upon polar relay 2, but cause 
the polar relay 1 to close its upper contact. 
A circuit is then established extending from 
grounded battery, through the resistance 12, 
the upper contact of polar relay 1 and the twindings of relays 5 and 6 to ground. Relay 
6, being marginal, does not respond to cur 
rent flowing in this circuit, but relay 5 oper 
ates to close its contact. A circuit is now 
established extending from grounded battery, 
through the normal contacts of relays 8, 7 
and 6 in series, the contact of relay 5 ind the 
lower winding of relay 9 to ground. Relay 
21, being energized, the upper winding of 
relay 9 is short circuited by the ground at 
the left-hand alternate contact of relay 21. 
Relay 9 is energized by the circuit just de 
scribed for it, but due to the slort circuit, this relay will not lock through its winding 

and contact and therefore will remain ener 
gized only throughout the duration of the 
impulse. Energization of relay 9 establishes 
a circuit for relay 25, which is normally 
short circuited through the middle right 
hand normal contact of relay 21, extending from grounded battery through the winding 
of relay 25, the contact of relay 9 and the 
left-hand alternate contact of relay 21 to ground. Relay 25 energizes and in so doing 
connects a Source of signaling current 26 to 
the line and link circuit which will give a momentary audible signal to the operator at 
office W whose listening key 72 is actuated 
at this time to indicate that the operator at office. Zhas responded by inserting a plug 
into jack 520. : 
At the termination of the conversation on 

line. A the operator at office W may transmit 
a disconnect signal to the operator at office 

70 

75 

80 

85 

Z, or during the use. of line. A may re-ring 
the operator at the latter office by actuating . 
the ringing key (not shown) of the link cir 
cuit connected to jack 20 whereupon a cir 
cuit will be established for relay 24 extend 
ing from a source of signaling current (not 
shown) through the tip contacts of the plug 
70, jack 20 and the left-hand normal contact of relay 25, the winding of relay 24, the left 
hand winding of the repeating coil adjacent. 
the latter relay, the right-hand normal con 

90 

95 

tact of relay 25 and the ring contacts of 
jack 20 and Pl: T0 to ground at said ring 
ing key. Relay 24 energizes and establishes 
an impulse circuit extending from grounded 
battery through the right-hand alternate 
contact of relay 21, the normal contact of re 
lay 22 and the left-hand contact of relay 
24 where it joins the circuit previously 
traced for relays 51 and 52. The closure of 
the right-hand contact of relay 24 short cir 
cuits line A and prevents the transmission of 
the signaling current thereover to office X 
Relays 51 and 52 operate to cause the trans 
mission of an impulse from office W through 
the various offices as previously described, 
resulting in the energization of relay 508 at 
office Z. Due to the energization of relay 
521 at this time, the upper winding of relay 
508 is shunted by the ground at the right 
hand alternate contact of relay 521 and 
therefore relay 508 will not lock through its 
upper winding and contact, but will remain 
energized only throughout the duration of 
the impulse. Operation of relay 508 estab 
lishes a circuit for relay 525 extending from 
grounded battery, through the winding of 
said relay, the contact of relay 508, and the 
right-hand alternate contact of relay 521 to 
ground. Relay 525 energizes and connects a, 
source of signaling current 526 to the link 

lOO 

105 

110 

5 

20 

26 

circuit, engaged with jack 5:20 and through 
the right-hand winding of the bridged relay 
73 which thereupon energizes to establish a 
locking circuit extending from battery 30 



5 

s (3S, 

through the right-hand contact of key 72, 
the contact, and left-hand winding of relay 
3, the contact of relay 71 and the lamp 74. 

to ground. Lamp 74 is lighted in this circuit, 
and the operator observing the same, actuates 
her listening key to ascertain the nature of 

0 

5 

the call and by so doing opens said locking 
circuit and extinguishes the lamp 74. If 
the signal be for disconnect, the plug is then 
withdrawn from jack 520 and relays 521 and 
523 release. Release of relay 523 will have 
no effect upon the system at this time if it 
be assumed that lines B and C are in use and 
relays 531 and 541 are energized. 

. In the same manner, the operator at office 
Z may transmit a disconnect signal to the 
operator at office W by operating the ringing 
key of the link circuit connected to jack 520 
whereupon relay 524 will be operated over 
an obvious circuit by a source of signal 
ing current associated with said link cir 
cuit. The closure of the left-hand con 
tact of relay 524 short circuits the line 

2 5 
A and prevents the passage of the sig 
inaling current over said line to office Y. 
The costie of the right-hand contact of re 
lay 524 establishes an impulse circuit ex 

S. 

552. 
ner as before to transmit as in pulse from 
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tending from grounded battery through the 
eft-hand alternate contact of relay. 521, the 
normal contact of relay 522 and the light 
hand contact of relay 524 where it joins the 
previously traced circuit for relays 551 and 

These relays operate in the sane man 
office Z through the various other offices to 
operate relay 9. This relay also has its up 
per winding short circuited by the ground 
at the left-hand alternate contact of relay 
21, and therefore only remains energized 
throughout the duration of the impulse. 
Cperation of relay 9 establishes a circuit 
foi 
tery through he winding of said relay, the 
contact of relay 9 and the left-hand alter 
nate contact of relay 21 to ground. In ener 
gizing relay 25 connects the Source of signal 
ing current, 26 to the link circuit to light the 
lamp 74 associated there with in the same 
'manner as previously described. Receiving 
this signal, the operator may then remove 
the plug 70 of the link circuit from jack 
20 whereupon relays 21 and 23 release. The 
release of relays 21 and 23 will have no effect 
upon the system if it be assumed that either 
of lines B and C or both are in use and re 
lays 31 and 41 kept energized by the plugs 

60 
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engaged with jacks 30 and 40. 
Operator at office W initiates a call to 

office Z over line I. 
The operator at office W desiring a con 

nection to office Z over line B inserts a plug 
70 of another link circuit into jack 30 and 
thereby establishes a circuit extending from 
grounded battery through the winding of 

Selay 25 extending from grounded bat 

i406,6?8 

relay 71, the sleeve contacts of the plug of 
said circuit and jack 30, the winding and 
inner right-hand normal contact of relay 
31, the winding of slow-to-release relay 32 
to ground. Relay 31 energizes and locks 
through its winding and middle alternate 
contact to ground and by energizing opens 
a circuit for relay 32 which, being slow-to 
release, does not open its alternate contact 
until after a period of time has elapsed suf 
ficient to transmit an impulse from office W. 
The energization of relay 32 establishes an 
impulse circuit extending from grounded 
battery, through the alternate contact of re 
lay 32, the left-hand winding of relay 53 
and the winding of slow-to-release. relay 54 
to ground. Relays 53 and 54 energize and 
the latter relay in closing its alternate con 
tacts short circuits relays 52, 56 and 58 dur 
ing the transmission of the impulse from of 
fice W. The energization of relay 53 estab 
lishes a circuit for relay 4 extending from 
grounded battery, through the normal con 
tact of relay 3, winding of relay 4 and the 
outer right-hand alternate contact of relay 
53 to ground. The energization of relay 
53 also establishes a circuit for relay 61 ex 
tending from grounded battery through the 
winding of said, relay, the middle right 
hand alternate contact of relay 53 and the 
left-hand, norra at contact of relay 52 to 
ground. The energization of l'elays 4, 53 
and 61 establishes a circuit extending from 
the negative pole of battery 62, through the 
outer left-hand alternate contact of relay 
i53, the left-hand alternate contact of relay 
61, the left-hand normal contact of relay 60, 
the lower alternate contact of relay 4, the 
simplex conductors included in the physical 
line A extending between office W. and the 
mechanism of office X shown in Fig. 2, the 
lower normal contact of relay 202, windings 
of polar relays 201 and 200, the winding of 
relay 203, upper normal contact of relay 
202, the simplex, conductors included in the 
physical line C extending between Fig. 2 
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and Fig. 1, the upper alternate contact of 
relay 4, the right-hand normal contact of 
relay 60, the right-hand alternate contact 
of relay 61, and the inner left-hand alter 
nate contact of relay 53 to the positive pole 
of battery 62. At the termination of the 
impulse at office W relay 32 releases and es 
tablishes an energizing circuit for slow-to 
release relay, 33 extending from ground, 
through the winding of relay 33, the normal 

I5 

contact of relay 32, and the right-hand al- . 
ternate contact of relay 31 to grounded bat 
tery. The energization of relay 33 at this 
time has no effect upon the system since re 
lays21 and 31 are both energized. Relay 203 
is energized in the impulse circuit to estab 
lish an obvious energizing circuit for relay 
214 but the operation of the relay at this time 
has no effect upon the system, The strength 

25 

130 

  



5 

10 

5 

20 

1,406,878 7 

and direction of flow of the current through 
polar relays 201 and 200 is such as to cause 
the former relay to close its lower contact. 
A circuit is then established extending from 
grounded battery, through the lower contact 
of relay 201 and the windings of relay's 204 
and 205 to ground. Since the resistance 212 
is not included in this circuit, relays 204 . 
and 205 will both energize and the operation 
of the former relay again establishes the 
original energizing circuit for relay 319, but 
inasmuch as this relay is already in a 
locked condition to supply battery to the fila 
ments of telephone repeaters RA and RC, 
the establishment of the last energizing cir 
cuit for said relay has no effect thereupon. 
The energization of relay 205 establishes a 
circuit extending from grounded battery, 
through the normal contacts of relay's 207 
and 206, the alternate contact of relay 205, 
and the right-hand winding of relay 353 to 
ground. Relay 353 energizes to establish an 
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energizing circuit for relay 302 extending 
from ground through the outer left-hand 
contact of relay 353, the winding of relay 
302, and normal contact of relay 303 to 
grounded battery. The energization of re 
lay 353 also establishes an impulse circuit 
extending from the positive pole of battery 
362 through the outer right-hand contact 
of relay 353, the right-hand normal contact 
of relay 361, the left-hand normal contact 
of relay 360, the lower alternate contact of 
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relay 302, the simplex conductors included 
in line A extending between office X and 
office Y, the lower normal contacts of relays 
404, 405 and 406, the middle normal con 
tact of relay 407, the windings of polar re 
lays 400 and 401, the winding of relay 408, 
the upper normal contact of relay 407, the 
middle normal contact of relay 406, the up 
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per normal contacts of relays 405 and 404. 
the simplex conductors included in the line 
C extending between office Y and office X, 
the upper alternate contact of relay 302, the 
right-hand normal contact of relay 360, 
the left-hand normal contact of relay 361, 
the inner right-hand contact of relay 353 
and the resistance 364 to the negative pole 
of battery 362. The strength and direction 
of flow of current in this circuit again ener 
gizes relay 408 to remove ground from its 
contact to prevent the operation of any of 
the relays 404, 405, 406 and 40 during the 
transmission of the impulse. The polar re 
lay 401 does not respond to the current 
flowing in this circuit but relay 400 operates 

60 

to close its right-hand contact. A circuit 
is thereupon established from grounded bat 
tery through the right-hand contact of re. 
lay 400 and the windings of relays 409 and 
410 to ground at the contact of relay 413. 
Since the resistance 415 is not included in 
this circuit, both relays 409 and 410 will 

65 energize and in the closing of the outer up 

per alternate contact of relay 41), ground 
will again be connected to the winding of re 
lay 41), but this relay being already ener 
gized and locked the circuit there for will 
have no effect upon the relay and the bat 
tery supply to the filaments of the telephone 
repeaters RA1 and RC1 will not be affected. 
The energization of relays 409 and 410 

establishes a circuit extending from the posi 
tive pole of battery 418 through the middle 
alternate contact of relay 409, the simplex 
conductors included in physical line C ex 
tending between office Y and office Z. the 
upper normal contact of relay 502, the wind 
ing of relay 503, the windings of polar re 
lays 500 and 501, the lower normal contact 
of relay 502, the simplex conductors in 
cluded in physical line A extending between 
office Z and office Y, the lower alternate con 
tact of relay 409, the lower normal contact 
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85 

of relay 411 and the resistance 421 to the 
negative pole of battery 418. Relay 503 
responds to current flowing through this 
circuit and establishes the previously men 
tioned circuit for relay 514, but the energiza 
tion of this relay, at this time, has no effect 
upon the system. The strength and direc 
tion of flow of the current from battery 418, 
in this instance, has no effect upon polar re 
lay 500 but causes polar relay 501 to energize 
and close its lower contact whereupon a cir 
cuit is established from grounded battery 
through the lower contact of polar relay 501 
and the windings of relays 504 and 505 to 
ground. 
not included in this circuit, both of the 
relays 504 and 505 will energize. A circuit 
will thereupon be established from grounded 
battery through the normal contacts of re 
lavs 507 and 506, the alternate contact of 
relay 505 and the lower winding of relay 
509 to ground. Relay 509 energizes and 
locks in a circuit extending from ground 
through the winding and contact of said re 
lay and the middle left-hand normal contact 
of relay 531 to grounded battery. The ener 
gization of relay 508 establishes a circuit 
extending from ground through the lamp 
517 individual to line B, the right-hand nor 
mal contact of relay 531, the contact of 
relay 509 to grounded battery at the middle 
left-hand normal contact of relay 531. The 
circuit extending through the lamp 517 lights 
the same and the operator at office Z observ 
ing the lighted condition of the lamp inserts 

Inasmuch as the resistance 512 is 
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the plug 70 of another link circuit into the 
jack 530. 
The engagement of the plug with jack 

530 establishes a circuit through the sleeve 
contacts of the plug of said circuit and jack 
530, the winding and inner left-hand normal 
contact of relay 531 and the winding of 
slow-to-release relay 532 to ground. Relays 
531 and 532 energize and the energization of 
the former opens the previously described 130 

  



circuit, for the laiyap 51 which is thereupon 
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a circuit 

8. iRelay 531 locks through its 
winding and middle alternate contact, to 
ground and in energizing opens the circuit 
for relay 532. This relay being slow to re 
lease, however, does not open its alternate 
contact antil after a definite period of time 
has elapsed which is sufficient to transmit, 
an impulse from office Z. Upon the release 
of relay 532 at the end of the impulse, relay 
5.33 energizes through the normal contact 
of relay 532 and the outer left-hand aiter 
nate contact of relay 531. This impulse is 
policed by a circuit extending from 
grounded battery through the alternate con 
tact of relay 532, the right-hand winding of 
relay 553 and the winding of slow-to-release 
relay 554 to ground. Relays 553 and 554 
energize and the energization of the atter 
relay establishes shiini, circuits through its 
alternate contacts for the other slow-to-re 
lease 'elays 552, 556 aid 558 so that these 
latter relays will not be energized during 
the transmission of the implise from office 
2. The energization of relay 553 establishes 

extending from gitounded battery 
through the norinai contact of relay 503, the 
winding of relay 502 and the outer ieft-hand 
alternate contact of 'alay 553 to ground. 
Relay is C2 energizes and disconnects i.e. 
polar relays 500 and 501 and relay 503 from 
the conductors connected to the physica: 
lines at office Z. The energization of relay 

establishes a circuit for relay 561 
extending from grounded battery, through 
the winding of said relay. the middle ief 

extinguished. 

hand alternate contact of relay 553 and the 
right-hand normal contact of relay 552 to 
ground. Relays 553 and 561 being new en 
ergized throughout the citration of the im 
pulse a circuit is established extending from 
the negative pole of battery 562 through the c 

outer right-hand alternate contact of relay 
553. the right-hand alternate contact of relay 
561, the right-hand normal contact of relay 
560, the lower alternate contact of relay 502, 
the simplex conductors included in line A 
extending between offices 2 and Y, the lower 
normal contacts of reiays 409 and 410, the 
middle normal contact of relay 411, the 
lower normal contact of relay 412, the wind 
ings of polar relays 403 and 402, the wind 
ing of relay 413, the middle normal contact 
of relay 412, the upper normal contacts of 
relays 4ii. 410 and 409, the simplex con 
ductors included in line C extending between 
offices Y and 2, the upper alternate contact 
of relay 502, the left-hand normal contact 
of relay 560, the left-hand alternate contacá, 
of relay 561 and the inner left-hand after 
nate contact of relay 553 to the positive poie 
of battery 562. Relay 413 energizes in this 
circuit and hereby prevents the energizatio: 
of either of the relays 409, 410, 41i and 4.1% 
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imouise frona during the transmission of this 
office Y. 
The strength and direction of flow of cur 

rent through the circuit above described is 

established exteading from grounded bat 
tery through the right-hand contact of polar 
relay 403 and windings of relays 404 and 405 
to ground at the contact of relay 408. In as 
inlich as the resistance 41 is not included in 
this circuit, both relays 404 and 405 will 
energize and relay 405 in closing its over 
mosé, alternaie contact establishes 3} obvious 
energizing circuit, for relay 4:19, but this 
latter relay ha sing been already energized 
and locked, the establishment of the above 
mentioned circuit has no effect upon the re 
lay, he energization of relays 404 and 405 
establishes an impulse circuit extending 
from positive pole of battery 418 through 
the middle alternate contact of relay 404, the 
simpiex conductors included in line Á' ex 
tending between offices Y and X, the lower 
onal contact of relay 302, the windings 

of polar relays 30i and 300, the winding of 
j'ei ay 303, the upper normal contact of re 
lay 302, the simplex conductors included in 
line C extending between offices X and Y, 
the upper aiternate contact of relay 404, the 
upper normal contact of relay 403 and the 
resis?ajace 42i to the negative pole of battery 
418. Relay 303 energizes in this circuit, and 
establishes an obvious energizing circuit for 
relay 314 but the operation of this reiay has 
no effect upon the system at this time. 
The strength and direction of flow of cair 

rent in the imprise circuit above described 
is st:} as to cause poir raiay 301 to close its 
upper contact. A circuit is then established 

(..." 

extensing from grounded battery through 
the over contact of polar relay 301 and the 
widings of relays 304 and 305 to ground. 
Since the resistance 32 is not incided in 
this circuit relays 304 and 305 both respend 
to the current flowing in this circuit and re 
lay 304 again closes an obvious circuit, for 
relay 39 which is already energized and 
locked to supply battery to the filaments of 
repeaters RA and R.C. The energization of 
reiay 305 establishes a circuit extending from 
grounded battery through the normali co 
facts of relays 307 and 306, the lower alter 
nate cantact of relay 305 and the left 
winding of relay 253 to ground. Relay 
energizes in this circuit and establishes a cir 
cuit for relay 202 extending from ground 
through the outer right-hand alternate coin 
tact of relay 253, the winding of relay 202, 
and the normal contact of relay 203 to grounded attery. Reay 202 energizas and 
lisconnects polai relays 230 and 201 and re 
lay 203 from the conductors included in the 
physical lines at office X. The energization 
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of relay 253 also establishes an impulse cir 
cuit extending from the positive pole of bat 
tery 262 through the outer left-hand alter 
nate contact of relay 253, the left-hand nor 
mal contacts of relays 259 and 260, the upper. 
alternate contact of relay 202, the simplex 
conductors included in line C extending be 
tween Figs. 2 and 1, the upper normal con 
tact of relay 4, the winding of relay 3, the 
windings of polar relays 2 and 1, the lower 
normal contact of relay 4, the simplex com 
ductors included in the line. A extending be 
tween Figs. 1 and 2, the lower alternate con 
tact of relay 202, the right-hand normal 
contacts of relays 260 and 259, the inner left 
hand alternate contact of relay 253 and the 
resistance 264 to the negative pole of bat 
tery 262. Relay 3 energizes in this circuit 
and establishes an obvious circuit for relay 
14, but the operation of this relay has no 
effect upon the systeni at this time. 
The strength and direction of flow of the 

current in the impulse circuit just described 
is such as to cause polar relay 1 to close its 
lower contact whereupon a circuit will be 
established from grounded battery through 
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the lower contact of polar relay 1 and the 
windings of relays 5 and 6 to ground. Re 
lays 5 and 6 energize owing to the fact that 
resistance 12 is not included in the circuit 
and the energization of relay 6 establishes 
a circuit for relay - 
grounded battery, through the normal con 
tacts of relays 8 and 7, the alternate contact 
of relay 6 and the lower winding of relay 10 
to ground. Relay 10 energizes, but inasmuch 
as the relay 31 is now energized the upper 
winding of relay 10 is short circuited by the 
ground at the left-hand alternate contact of 
relay 31 and consequently relay 10 will only 
remain energized throughout the duration 
of the impulse and will not lock through its 
upper winding and contact. The energiza 
tion of relay 10 establishes a circuit for relay 
35 extending from grounded battery, through 
the winding of said relay, contact of relay 
10 and the left-hand alternate contact of re 
lay 31 to ground. Relay 35 energizes and 
throughout the duration of the impulse con 
nects a source of signaling current 36 to the 
line and link circuit connected to jack 30. 
The operator at office. W, having her listen 
ing key actuated at this time will receive a 
momentary audible signal which will indi 
cate that the operator at office Z has re 
sponded by inserting a plug into ack 530 
and conversation may now proceed between 
the operators over the phantom line B. 
At the termination of the conversation 

over line B the operator at office W may 
transmit a disconnect signal to the operator 
at office Z, or during conversation over line 
B, may re-ring the latter operator by actu 
ating the ringing key of the link circuit 
connected to jack 30 which will establish 

10 extending from 

9 

a circuit extending from a source of sig 
naling current through the tip contacts of 
the plug of the link circuit and jack 30, 
the left-hand normal contact of relay 35, 
the winding of relay 34, the left-hand 
winding of the repeating coil adjacent to 
relay 34, the right-hand normal contact of 
relay 35, and the ring contacts of jack 30 and plug 70 to ground at said ringing key. 
Relay 34 energizes and in closing its right 
hand contact short circuits the line IB and 
therefore prevents the transmission of the 
signaling current through the repeating coil 
associated with said line. The energization 
of relay 34 establishes an impulse circuit ex 
tending from grounded battery, through the 
right-hand alternate contact of relay 31, the 
normal contact of relay 32 and the left-hand 
contact of relay 34, where the circuit joins 
the previously described impulse circuit for 
relay's 53 and 54. The impulse sending 
mechanisms at the various offices now oper 
ate in the same manner as described in con 
nection with the initiation of a call on line 
B at office W with the following exception: 
When relay 509 energizes in response to the 
operation of marginal relay 505, relay 531 
being now energized, the upper winding of 
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relay 509 is short circuited by the ground at 
the right-hand alternate contact of relay 531 
and relay 509 therefore only remains ener 
gized throughout the duration of the im 
pulse. The energization of relay 509 estab 
lishes a circuit extending from grounded 
battery, through the winding of relay 535, 
the contact of relay 509 and the right-hand 
alternate contact of relay 531 to ground. 
Relay 535 responds to the current flowing 
through this circuit and connects the source 
of signaling current 536 to the line B and 
the link circuit engaged by jack 530 and this 
signaling current will operate relay 73 to 
light lamp 74. The operator responds by 
actuating the listening key 72 which extin 
guishes lamp 74 and upon ascertaining that 
disconnection is desired, withdraws the plug 
from jack 530 and elays 531 and 533 release. 
Release relay 533 has no effect upon the sys 
tem at this time assuming that relay 541 is 
still energized. 
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Likewise, the operator at office Z may 

transmit a disconnect signal to or re-ring 
the operator at office N by the operation of 
the ringing key of the link circuit engaged 
in jack 530. This will cause the energiza. 
tion of relay 534 which in closing its left 

120 

hand contact short circuits the line B and 
prevents the transmission of this signaling 
current over said line. The emergization of 
relay 53-4 closes an impulse circuit extending 
from grounded battery through the left 
hand alternate contact of relay 531, normal 
contact of relay 532 and the right-hand con 
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tact of relay 534 where it joins the impulse 
circuit previously described which extends 30 
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through the windings of relays 553 and 554. 
These relays operate, as before to transmit 
the signal from office Z to office Y where 
the same is repeated through to offices X 
and W. Relay 10 is again energized to 
cause the operation of relay 35 in the same 
mainer as previously described and the 
Source of signaling current 36 is again con 
nected to the link circuit engaged with jack. 
80. In the saine manner as previously set 
forth, iaRap 74 is lighted and extinguished 
and the operator withdraws the plug from 
the jack. 
(2 perator at office W initiates a call to office 

2 o'e line C. 
The operator at office W desiring a con 

hection to office Z over line C inserts a plug 
70 of another link circuit into jack 40 where 
upon a circuit is established extending from 
battery at the link circuit, through the wind 
ing of relay 71, the sleeve contacts of the 
plug 0 and jack 40, the winding and inner 
right-hand normal contact of relay 41 and 
the Winding of slow-to-release relay 42 to 
ground. Relay 71 energizes in this circuit 
but its operation has no effect. Relays 41 
and 42 energize in said circuit and relay 41 
locks through its winding and middle alter 
nate contact to ground. The energization of 
relay 41 opens the energizing circuit for 
relay 42, but this relay being slow to release 
does not Open its alternate contact until a 
sufficient time has elapsed for the transmis 
sion of the impulse from office W. The 
energization of relay 42 establishes a circuit 
extending from grounded battery through 
the alternate contact of relay 42. the left 
hand winding of relay ...5 and the vinding 
of slow-to-elease relay 56 to grouncil. iie 
lays 55 and 56 energize and the latter relay 
in closing its alternate contacts short ::ii'citits 
relays 52, 54 and 58 so as to prevent the oper'. 
ation of these relays during the transnission 
of the impulse from office W. The energi. 
zation of rejay 55 establishes a circrait ex 
tending from grounded battery thi'oigh the 
normal contact of relay 3, winding of relay 
4. the outer right-hand alternate contact of 
relay 55 to gro incl. Relay 4 energizes to 
disconnect line polar relays and 2 from the 
simplex conductor's connected to the physical 
lines extending from office W. The ener 
gization of relay 55 also establishes an ener 
gizing circuit for relay 60 extending from 
grounded battery, through the winding of 
relay 60, the niddie right-hand alternate con 
tact of relay 55, the right-hand normal contact 
of relay 51 and the normal contact of relay 
53 to ground. Relay 60 is energized and relay 
55 

pole of 120-volt battery 63 through the outer 
left-hand alternate contact of relay 55, the 
left-hand normal contact of relay 59, the 

also being energized, an impulse circuit. 
is established extending from the positive 
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middle alternate contact of relay 60, lower 
alternate contact of relay 4, the simplex con 
ductors included in line A extending be 
tween Fig. I and Fig. 2, the lower normal 
contact of relay 202, the windings of polar 
'elays 201 and 200, the winding of relay 203, 
the uppei normal contact of relay 202, the 
simplex conductors included in line C ex 
tending between Fig. 2 and Fig. 1, the upper 
alternate contact of relay 4, the right-hand 
alternate contact of relay 60, the right-hand 
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75 

no'nal contact of relay 59 and the in her 
left-hand alternate contact of reiay 55 to the 
negative pole of battery (33. This impulse 
circuit is maintained throughout the energi 
zation of relay 42 and upon the release of 
this relay, relays 55 and 56 deemergize. The 
release of relay 42 establishes an energizing 
circuit for relay 43 extending from grounded 
battery thirough the right-hand alternate 
contact of relay 41, the Fortnal contact of 
relay 42, and the winding of 'elay 43 to 
ground. The energization of relay 43 at this 
time has no effect upon the systein assuming 
that 'elays 21, 31 and 41 are now all ener 
gized. 
The current flowing through the impulse 

circuit just described energizes relay 203 to 
establish an obvious energizing circuit for 
relay 214, but the operation of this relay 
has no effect upon the system at this time. 
The strength and direction of fow of cur 
rent through paiar relays 201 and 202 is 
Stich as to cause both of the polar 'alays 
to close their upper contacts. A circuit is 
then established extending from grounded 
battery, through the resistance 212, the up 
per contact of relay 201, the windings of 
relay's 204 and 205, Resistance 212 being 
in the circuit. relay 205 does not respond to 
the current fio wing therein. Another cir 
cuit is established from grounded battery, 
thi'ough the resistance 213, he upper con 
tact of polar relay 200 and the windings of 
j'elays 206 and 207. The relay 207, being 

argiina), does not respond to the current 
fio wing i in this circuit due to the resistance 
213. Therefore, relays 204 and 206 are now 
energized. A circuit is now established ex 
tending from grounded battery, through the 
normal contact of relay 207, the lower alter 
late contact of relay 203 and the left-hand 
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winding of relay 355 to ground. Relay 355 
energizes to establish a circuit for relay 302 
extending from ground through the middle 
right-hand alternate contact of relay 355, 
winding of relay 302 and the normal con 
tact of relay 303 to ground. Relay 302 ener 
gizes to disconnect polar relays 300 and 30i. 
from the simplex conductors included in 

i 

the physical lines at office X. The energiza 
tion of relay 355 also establishes a circuit for relay 360 extending from grounded bat 
tery, through the winding of relay 360 and 
the outer right-hand alternate contact of 
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relay 355 to ground. Relays 302, 355 and 
360 now being energized, an impulse cir 
cuit is established extending from the nega 
tive pole of battery 363, through the outer 
left-hand alternate contact of relay 355, the 
left-hand normal contact of relay 359, the 
left-hand alternate contact of relay 360, the 
lower alternate contact of relay 302, the 
simplex conductors included in line A ex 
tending between office X and office Y, the 
lower normal contacts of relays 404, 405 
and 406, the middle normal contact of relay 
407, the windings of polar relays 400 and 
401, the winding of relay 408, the upper 
normal contact of relay 407, the middle nor 
mal contact of relay 406, the upper normal 
contacts of relays 405 and 404, the simplex 
conductors included in line C extending be 
tween office Y and office X, the upper alter 
nate contact of relay 302, the right-hand 
alternate contact of relay 360, the right 
hand normal contact of relay 359, and the 
inner left-hand alternate contact of relay 
355 to the positive pole of battery 363. 
The current flowing in this circuit again 

energizes relay 408 to remove ground from 
its contact to prevent the energization of any 
of the relays 404, 405, 406 and 407 during 
the transmission of this impulse. The 
strength and direction of flow of current 
in this circuit is such as to cause polar 
relays 400 and 401 to close their left-hant! 
contacts. A circuit is then established from 
grounded battery through the resistance 414 
and the windings of relays 411 and 4t2 to 
ground at the relay 413. Relay 411, being 
marginal, does not energize but relay 412 
operates to close its alternate contacts. An 
other circuit is established from groundle 
battery through the resistance 415 and the 
windings of relays 409 and 410 to ground 
at the relay 413. Relay 409 being marginal, 
does not respond to the current flowing in 
this circuit, but relay 410 energizes. A cons 
dition then exists wherein relays 410 and 
412 are energized and ground at the upper 
most alternate contact of relay 410 and at 
the middle upper alternate contact of relay 
412 is connected to relay 419, but, as before 
explained, this relay is energized and locked 
and the new circuit therefore has no effect 
thereupon. The energization of relays 41.) 
and 412 establishes a circuit extending fron 
the positive pole of battery 418, the lower 
alternate contact of relay 410, the lower nor 
mal contact of relay 409, the simplex con 
ductors included in line A extending be 
tween office Y and office Z, the lower normal 
contact of relay 502, the windings of polar 

60 relays 501 and 500, the winding of relay 
503, the upper normal contact of relay 502, 
the simplex conductors included in line C ex 
tending between office Z and office Y, the 
upper normal contact of relay 409, the inner 
upper alternate contact of relay 410 and the 

ed in this circuit and the opera (): 

outer upper alternate contact of rela 
to the negative pole of battery 418. Relay 
503 is energized in this circuit to again estab 
lish an energizing circuit for relay 511, but 
the energization of the latter relay has no 
effect upon the system at this time. Polar 
relays 500 and 501 both respond to the cur 
rent flowing in this circuit from battery 418 

412 

and operate to close their upper contacts. . 
- circuit is then established from grounded 
battery through resistance 512, the upper 
contact of polar relay 501 and the windings 
of relays 504 and 505 to ground. Relay 505 
does not energize in this circuit but relay 
504 operates to close its contact. Another 
circuit is established from grounded battery 
through resistance 513, the upper contact of 
polar relay 500 and the windings of relays 
506 and 507 to ground. Relay 507, being 
marginal, does not energize in this circuit 
but relay 506 operates to close its alternate 
contact whereupon a cricuit is established 
from grounded battery through the contact 
of relay 507, the alternate contact of relay 
506 and the lower winding of relay 510. to 
ground. It will be obvious that the energi 
zation of relay 504 has no effect upon relay 
508 since the energizing circuit previously 
traced for this relay is opened at the normal 
contact of relay 506. 
in the circuit traced therefor and locks from 
ground through the winding and contact (if 
said relay and the middle left-hand normal 
contact of relay 541 to grounded battery. 
The energization of relay 510 establishes a 
circuit extending from ground through the 
lamp 519, the right-hand normal contact of 
relay 541 and the contact of relay 510 to 
grounded battery at the inner left-hand nor 
mal contact of relay 541. Lam) 519 is light 

it office 
Z observing the lighted conditi; ; if the 
lamp inserts the plug of a; other link circuit 
into the jack 540. 
The engagement of a plug with jack 540 

establishes an energizing circuit for relays 
541 and 542 extending from grounded bat 
tery at the link circuit, through the winding 
of relay 71, the sleeve contacts of the plug 
70 and jack 540, the winding and inner left 
hand normal contact of relay 541 and the 
winding of relay 542 to ground. The ener 
gization of relay 541 opens the circuit for 
lamp 519 and also breaks the energizing cir 
cuit for relay 542. The latter relay being 
slow to release does not open its alternate 
contact until a sufficient time has elapsed to 
transmit a signaling impulse from office Z. 
The circuit for this impulse now extends. 
from grounded battery, through the alter 
nate contact of relay 542, the right-hand winding of relay 555 and the winding of 
slow-to-release relay 556 to ground. The en 
ergization of the latter relay, establishes, 
through its alternate contacts, short circuits 

Relay 510 energizes 
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for the other slow-to-release relays 552, 554 . 9 - 

and 558 to prevent, these relays from energiz 
ing during tig transmission of the impulse 
fron office 2... in energizing, relay 555, es 
tablishes a circuit for relay 502 extending 
from grounded battery through the normal 
contact of relay 503, the winding of relay 
502 and the outer left-hand alternate contact 
of relay 555 to ground. Reiay 502 energizes 
and as before disconnects polar relays 500 
and 501 from the conductors included in the 
physicai lines at office Z. The energization 
of relay 555 also establishes a circuit for re lay 560 extending from grounded battery 
through the yixing of said relay, the mid 
dle left-hand alternate contact of rejay 555, 
the left-hand norinal contact of relay 551 
and the normal contact of relay 553 to 
ground. Reiay's 555 and 560 now being ener 

() gized, an impulse circuit is established ex tending from the positive pole of battery 
563, through the outer right-hand alternate 
contact of relay 555, the right-hand normal 
contact of relay 559, the middle alternate 
contact of relay 560, the lower alternate con 
tact of rejay 502, the simplex conductors in 
cluded in line Alexteading between offices Z. 
and Y, the lower normal contacts of relays 
409 and 410, the middle normal contact of 
relay 411, the lower normal contact of 'elay 
412, the windings of polar relays 403 and 
402, the winding of relay 413, the imiddle 
normal contact of relay di:2, the upper nor 
mal contacts of relays 411, 410 and 409, the 
simplex condictor's included in line C ex 
tending between offices Y and 2, the upper 
alternate coniac; of relay 502, the left-hand 
alternate contag, of relay 560, the left-hand 
normal contact of relay 559, and the inner 
right-hand alternate contact of relay. 555 to 
the negative pole of battery 563. Relay 413 
is energized in this circuit and removes 
ground from its contact to prevent the ener 
gization of any of the relays 409, 410, 411 
and 412 during the transmission of the im pulse through office Y. At the termination 
of the impulse at office Z. relay 542 releases 
and establishes an energizing circuit for re 
lay 543 extending through the normal con 
tact of relay 542 and the left-hand alternate 
contact of relay 541. - The strength and direction of flow of cur 
rent in the impulse circuit just described is 
Such as to cause the polar relays 402 and 403 
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to close their left-hand contacts. A circuit is 
then established from grounded battery, 
through the resistance 417, the left-hand 
contact of polar relay 403, the windings of 
relays 404 and 405 and the contact of relay 
408 to ground. Relay 404, being marginal, 
-does not respond to the current flowing 
through this circuit, but relay 405 operates. 
Another circuit is established extending 
from grounded battery, through the resist 
ance 416, the left-hand contact of polar re 

in this circuit, but relay 407 operates. 

-of battery 418. 

i,406,373 
lay 402 and the windings of relays 406 and 
40 to ground at the contact of relay 408. 
Relay 406, being marginal, does not energize 

A. 

condition now exists in which relays 405 and 
407 are operated, hence an impulse circuit is 
established extending from the positive poie 
of battery 418, through the upper alternate 
contact of relay 405, the upper normal con 
tact of relay 404, the simplex conductors in 
cluded in line C extending between offices Y 
and X, the upper normal contact of relay 
302, the winding of relay 303, the windings 
of polar relays 300 and 301, the lower nor 
mal contact of relay 302, the simplex con 
ductors included in line A extending be 
tween offices X and Y, the lower normal con 
tact of relay 404, the inner lower alternate 
contact of relay 405 and the lowermost alter 
nate contact of relay 407 to the negative pole 

Relay 303 responds to the current flowing 
through the above described impulse circuit 
and in operating establishes an energizing 
circuit for relay. 314, but the operation of 
this relay has no effect upon the system at 
this time. The strength and direction of the 
flow of current, through said impulse circuit 
is Such as to cause polar relays 300 and 301 to 
close their lower contacts. Obvious circuits 
are now established for relays 304, 305, 306 
and 30 through resistances. 312 and 313. 
Relays 305 and 807, being marginal, do not 
operate in said circuits due to the inclusion 
of said resistance therein. The operation of 
relay 306 establishes a circuit extending 
froin grounded battery, through the normal 
contact of relay 307, the lower alternate con 
tact of relay 306 and the right-hand winding 
of relay 255 to ground. Relay 255 energizes 
and establishes an obvious circuit through its 
middle left-hand alternate contact for relay 
202 which operates and disconnects polar re 
lays 200 and 201 from the conductors in 
cluded in the physical lines at office X. The 
operation of relay 255 also establishes an 
energizing circuit for relay 260 extending 
from grounded battery, through the wind 
ing of said relay and the outer left-hand al 
ternate contact of relay 255 to ground. Re 
lays 255 and 260 now being energized, an 
impulse circuit is established extending 
from the positive pole of battery 263, 
through the outer right-hand alternate con 
tact of relay 255, the right-hand normal con 
tact of relay 261, the right-hand alternate 
contact of relay 260, the lower alternate con 
tact of relay 202, the simplex conductors in 
cluded in line A extending between Figs. 2 
and 1, the lower normal contact of reiay 
4, the windings of polar relays 1 and 2 and 
relay 3, the upper normal contact of relay 
4, the simplex conductors included in line 
C extending between Figs. and 2, the up 
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hand alternate contact of relay 260, the left 
hand normal contact of relay 261 and the 
inner right-hand afternate contact of relay 

of battery 263. 
. Relay 3 energizes in the circuit just de 
scribed and again establishes the energizing 
circuit for relay 14, the operation of which 
has no effect upon the system at this time. 
The strength and direction of flow of the 
current in the impulse circuit just described 
causes polar relays 1 and 2 to close their 
upper contacts. Obvious circuits are there 
by closed through resistances 12 and 13 for 
relays 5, 6, 7 and 8, but relays 6 and 8, being 
marginal, do not respond to the current flow 
ing therethrough. The operation of relay 7 
establishes a circuit extending from ground 
ed battery through the normal contact of re 
lay 8, the alternate contact of relay 7 and 
the lower winding of relay 11 to ground. 
Relay 11 energizes, but does not lock through 
its upper winding and contact since relay 
41 is now operated and ground is connected 
to the left-hand alternate contact thereof to 
shunt said upper winding. The energiza 
tion of relay 11, however, closes a circuit ex 
tending from grounded battery through the 
winding of relay 45, the contact of relay 11 
and the left-hand alternate contact of relay. 
41 to ground. The energization of relay 45 
connects a source of signaling current 46 
to the link circuit engaged with jack 40 and 
the operator at office W receives an audible 
signal which lasts throughout the energiza 
tion of relays 11 and 45. 
At the termination of the conversation 

over line C, the operator at office W may 
transmit a disconnect signal to the operator 
at office Z or she may re-ring the latter op 
erator during conversation by operating the 
ringing key of the link circuit connected 
with jack 40 and thereby cause the energiza 
tion of relay 44 through an obvious circuit. 
Relay 44 in closing its right-hand contact 
short circuits the line C and prevents the 
transmission of the signaling impulse there 
over to office Y. The closure of the left 
hand contact of relay 44 establishes an im 
pulse circuit extending from grounded bat 
tery through the right-hand alternate con 
tact of relay 41, the normal contact of relay 
42, and the left-hand contact of relay 44 
where it joins the circuit previously de 
scribed for relays 55 and 56. These latter 
relays operate as previously set forth to 
cause the transmission of an impulse 
through the various offices to operate relay 
510. The operation of relay 510 results in 
the connection of the source of signaling 
current 546 to the link circuit engaged with 
jack 540 to light the lamp 74 in the same 
manner as described in connection with the 
application of signaling current to lines A. 
ES B. The operator at office Zilnswering 
the signal, then listens in on 2, lie And if 

3 

disconnection is desired, withdraws the plug 
from jack 54. Withdrawal of the plug 
causes the release of relays 541 and 543 with 
a result that will presently be described. 
The operator at office Z may also transmit 

a disconnect or re-ring signal to operator at 
office Xby the operation of the ringing key 
of the link circuit connected with jack 540 
which causes the energization of relay 544. 
Line C is again short-circuited by the ener 
gization of relay 544 and an impulse circuit 
is established extending from grounded bat 
tery, through the left-hand alternate contact 
of relay 541, the normal contact of relay 542 
and the right-hand contact of relay 544 
where it joins the previously described ener 
gizing circuit for relays 551 and 552. An 
impulse is consequently transmitted from 
office Z through the other offices to again en 
ergize relay 11, which results in the applica 
tion of signaling current from the source 46 
to the link circuit connected with jack 40 in 
the same manner as previously described to 
light the lamp 74. The operator at office W 
then removes the plug from jack 40 causing 90 
relays 41 and 43 to release. 
festoration of repeater's then all lines are 

idle. 
- . 95 At the termination of the call on line C in 

the instance where the operator at office W 
transmits a disconnect signal to office Z and 
then removes the plug from jack 40 to re-- 
lease relays 41 and 43, assuming that the 
other lines are idle, the following operation 
takes place to restore the telephone repeaters 
to normal. 

- Upon the release of relay 41, an impulse 
circuit is established extending from ground 
ed battery through the contact of relay 43, 
this relay being slow to release, the outer 
right-hand norm.: contacts of relay's 21, 31 
and 41 in series, the right-hand wincling of 
relay 57 and the winding of slow-to-release 
relay 58 to ground. Relay's 57 and 5S ener 
gize and the latter relay in closing its alter 
nate contacts slot circuits the windings of 
the other slow-to-release relays 52, 54 and 56 
and prevents operation of these relays should 
another impulse be started at office W simul 
taneously with the impulse utilized to restore 
the repeaters. The energization of relay 57 
establishes a circuit extended from grounded 
battery through the normal contact of relay 
3, the winding of relay 4, and the outermost 
left-hand alternate contact of relay 57, to 
ground. Relay 4 energizes and disconnects 
polar relays 1 and 2 and relay 3 from the 
conductors included in the playsical lines at 
office W. The energization of relay 57 also 
establishes a circuit extending from ground 
ed battery through the winding of relay 59, 
the next to the innermost left-hand alternate 
contact of relay 57. and the right-hand nor 
mal contact of relay 56, to ground. Another 

100 

70 

75 

80 

85 

O 

20 

25 

  



circuii is established by the energization of 
reiay 5, extending from grounded battery 
3hrough the winding of relay 60, the next to 
the outermost left-hand alternate contact of 

5 rejay 57, the right-hand normal contact of 
3ay 5i and the normali contact of relay - y 3. 53 

to ground. Relays 59 and 60 energize in the 
respective circuits therefor and the enei'gi 
2a3ion of these relays establishes an inpuise 

is extending from the positive pole of 
y 33 through the outer right-hand al 
contact of relay 57, the right-hand 

ate contacts of relays 59 and 60, the 
nate contact of 'ei ay 4, the sim 

conductors incli 
S. and 2, the upper noi'inal con 
y 202, the windings of relay 203 

oiar relays 200 and 201, the lower nor 
contact of relay 202, the simplex coin 

38 dictor's incided in title A extending between 
3. 2 and , the lower alternate contact of 

r 4, the niddie alternate contact of relay 
3, he left-hand, alternate contact of reiay 
3 stad ine inner right-hand alternate co 
is, 2 ay 57 to the negative pole of bat 

203 is energized in this circuit and 
- 2s an obvious energizing circuit for 
sigy-to-release 'ei ay 24, but the opera 
of this relay at this time has no effect 
the system. The strength aid direc 
Éow oil current in the impulse cir 

it, described, is stich as io catsa polar 
is 2-0 and 261 o cose their over CC:- 

{}}}e circuit is the eligion established 
geouided battery through the low-gr 
toi polar relay 201 and the windings 

oi raiays 204 and 205 to ground, and both 
if he atter relays energize in this circuit. 
other circuit is estabiished from ground 

; battery through the lower contact of 
Giar relay 200 and the windings of relays 

and 207 to ground, whereupon both of 
sitese relays energize. The energization of 

45 relay 207 establishes a circuit extending 
iron grounded battery through the alter 

s: 

nate contact of relay 20, and the right-hand S- :- 

g of relay 557 to ground. Reiay 357 
is energized and closes a circuit for relay 

59 302 extending from grounded battery 
giroagh the normal contact of relay 303, 
she winding of relay 302 and the next to 

in aermost left-hand alternate contact of 
y 357 to ground. Relay 302 energizes 

aid disconnects the poiar reiays 300 and 
301 from the conductors included in the 

sical ines A and Cat office X. The ener 
tion of rela, 357 also establishes a cir 

cii for relay 359 extending from grounded 
la Siery through tihe winding of said relay 

tire outermost left-hand alternate con 
£relay 35 to ground. Relay 360 is 
ergized by the operation of relay 357 
circuit, extending from grounded bat 

3:25 hrough the winding of relay 360 and 

winding 

3. 

ded in line C extending. 

34:06,3? & 

the next to the outermost left-hand aiter 
nate contact of relay 35 to ground. Relays 
302,357, 359 and 360, now being energized, 
an impulse circuit is established extending 
from the negative pole of battery 363 
through the outer right-hand alternate con 
tact of relay 357, the right-hand alternate 
contacts of relays 359 and 360, the upper 
alternate contact of relay 302, the simplex 
conductors included in line C'extending be 
tween offices X and Y, the upper Formal 
contacts of relays 404 and 405 and middle 
norinal contact of relay 406, the upper nor 
inal contact of relay 407, the winding of re 
lay 408, the windings of polar relays 401 and 
400, the middle normal contact of relay 407, 
the lower normal contacts of relays 406, 405 
and 404, the simplex conductors included in 
line A. extending between offices Y and X, 
the lower alternate contact of relay 302, the 
left-hand alternate contacts of relays 360 and 
359, and the inner right-hand alternate con 
tact of reiay 357 to the positive pole of bat 
tery 363. 
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iRelay 408 energizes in the circuit just de 
Scrib ed and removes ground from its con 
tack, to prevent; the energization of any of 
the relays 404, 405, 406 and 40 during the 
tj'ai snaission, of the impulse through office. 
Y. The strength and direction of flow of 
the current through the impulse circuit just 
(described is such as to cause polar relays 
400 and 40i to close their right-hand con 
tacis. One circuit, is thereby estaiolished ex 
tending from grounded battery through the 100 
right-trand contact of polar relay 400, the 
windings of relays 409 and 410 and the con 
tact of relay 413 to ground. Inasmuch as 
the resistance 415 is not, included in this cir 
cuit, relays 409 and 410 will both energize. 
Another circuit is established extending 
fron grounded battery through the right 
haind contact of polar relay 40i and the 
windings of relays 411 and 412 to ground 
at the contact of relay 413. Relays 411 and 110 
412 both energize, in this circuit to establish 
a circuit for relay 420 extending from 
grounded battery through the winding of 
said relay, the lower alternate contact of 
relay 412, the upper alternate, contact of 
relay 411, the middle upper, alternate con 
tact of relay 410, and the upper alternate 
contact of relay 409 to ground. Relay 420 
energizes in this circuit and in so doing 
opens the locking circuit for relay 419 which 
thereipon releases to disconnect the battery . 
supply from the filaments of the telephone 
repeaters RAI and RC1 associated with the lines A and Cat office Y. The energization 
of relays 409, 410, 411 and 412 establishes 125 
an impulse circuit extending from the posi 
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tive pole of battery 418 through the middle 
alternate contact of relay 409, simplex con 
ductors included in line C extending between 
offices Y and 2, the upper normal contact of 130 
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relay. 502, the winding of relay 503, the 
windings of polar relays 500 and 501, the 
lower normal contact of relay 502, the sim 
plex conductors included in line A extend 
ing between offices Z and Y and the lower 
alternate contacts of relays 409 and 411 to negative pole of battery 418. 

20 
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25 

30 

elay 503 energizes in this circuit and 
establishes an obvious circuit for slow-to 
release relay 514, but the operation of this 
relay at this time has no effect upon the 
System. The strength and direction of flow 
of the impulse circuit just described causes the energization of polar relays 500 and 
501 and the closure of their lower contacts. 
One circuit is thereby established extending from grounded battery through the lower 
contact of polar relay 501 and the windings 
of relays 504 and 505. Another circuit is 
established from grounded battery through 
the lower contact of polar relay 500 and the 
windings of relays 506 and 507 to ground. 
Since the resistances 512 and 513 are not 
included in these circuits, the relays 504, 
505, 506 and 507 are energized and the ener 
gization of the latter relay disconnects the 
battery from the normal contact thereof so 
that neither of the relays 508, 509 or 510 
will be energized and consequently no 
signaling impulse will be transmitted to the operator at office Z. 
Upon the removal of the plug from jack 

546 at office Z in response to the disconnect 
signal transmitted by the operator at office 
i; over line C, relays 541 and 543 are re 
leased. Relay 543 being slow to release es 
tablishes an impulse circuit upon the res 
toration of relay 541 which extends from 
grounded battery through the contact of re 
lay 543, the outer left-hand normal con 
tacts of relays 521, 531 and 541 in series, 
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the left-hand winding of relay 557 and the 
winding of relay 558 to ground. Relays 
557 and 558 energize and the latter relay 
in closing its alternate contacts shunts the 
windings of relays 552, 554 and 556 to pre 
vent the operation of these relays during 
the transmission of the impulse from office 
Z. The energization of relay 557 establishes 
a circuit for relay 502 extending from 
grounded battery through the normal con 
tact of relay 503, the winding of relay 502 
and the outermost right-hand alternate con 
tact of relay 557 to ground. 
energizes and disconnects the polar relays 
500 and 501 from the conductors included 
in the physical lines at office Z. The ener 
gization of relay 557 also establishes a cir 
cuit for relay 559 extending from grounded 
battery through the winding of said relay, 
the next to the innermost right-hand alter 
nate contact of relay. 557 and the left-hand 
normal contact of relay 556 to ground. A 
circuit for relay 560 is also established by the operation of relay 557 extending from 

V 

Relay 502 
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grounded battery through the winding of 
relay 560, the next to the outer-most right 
hand alternate contact of relay 557, the left 
hand normal contact of relay 551 and the 
normal contact of relay 553 to ground. Re 
lays 502, 557, 559 and 560 being energized, 
an impulse circuit is established extending 
from the positive pole of battery 563 
through the outer left-hand alternate con 
tact of relay 557, the left-hand alternate 
contacts of relays 559 and 560, the upper 
alternate contact of relay 502, simplex con 
ductors included in line C extending be: 
tween offices Z and Y, the upper normal con 
tacts of relays 409, 410 and 411, the middle 
normal contact of relay 412, the winding of relay 413, the windings of polar relays 
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402 and 403, the lower normal contact of re 
lay 412, the middle normal contact of relay 
411 the lower normal contacts of relays 410 
and 409, simplex conductors included in line 
A extending between offices Y and Z, the 
lower alternate contact of relay 502, the 
middle alternate contact of relay 560, the 
right-hand alternate contact of relay 559 
and the inner left-hand alternate contact of 
relay 557 to the negative pole of battery 563. 

Relay 413 is energized in this impulse cir 
cuit to remove ground from its contact and consequently prevent the energization of 
any of the relays, 409, 410, 411 and 412, 
during the transmission of the impulse 
through office Y. The strength and direc 
tion of flow of the current in the impulse 
circuit is such as to cause the operation of 
polar relays 402 and 403 and the closure 

d o of their right-hand contacts. Circuits are 
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thereby established from grounded battery . through the right-hand contacts of polar re 
lays 402 and 403 and the windings of re 
lays 404, 405, 406 and 407 to ground at the 
contact of relay 408. Relays 404, 405, 406 
and 407 energize in these circuits to again 
cause the operation of relay 420, but this 
operation of said relay has no effect upon 
the system, since relay 419 has already been 
released to disconnect the battery from the 
telephone repeaters at office Y. The ener 
gization of relays 404, 405, 406 and 407, how 
ever, establishes an impulse circuit extend 
ing from the positive pole of battery 418 
through the middle alternate contact of re 
lay 404, the simplex conductors included in 
line A extending between offices Y and X, 
the lower normal contact of relay 302, the 
windings of polar relays 301 and 300 and 
relay 303, the upper normal contact of re 
lay 302, the simplex conductors included in 
line C extending between offices X and Y, 
and the upper alternate contacts of relays 
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125 404 and 406 to the negative pole of bat tery 418. 
Relay 303 responds to the current flowing 

through this circuit and establishes an en ergizing circuit for slow-to-release relay 30 
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314, but the operation of this relay has no 
effect upon the system at this time. The 
strength and direction of flow of the current. 
through the impulse circuit, just described 
is such as to cause. polar relays 300 and 
301 to close their upper , contacts, where 
upon circuits are established extending from 
grounded battery through the lower con 
tacts of polar relays 300 and 301 and the 
windings of relays 304, 305,306 and 307 to 
ground. All of the latter relays energize 
in these circuits, and in so doing establish 
a circuit for relay grounded battery through the winding of 
said relays, and the upper alternate con 
tacts of relays 304, 305, 306 and 307 to ground. Relay 320 energizes and opens the 
locking circuit for relay 319, which in re leasing, disconnects the battery from the 
filaments of the telephone repeaters RA 
and RC associated with the lines A and C 
at office X, and thus causes the restoration 
of these repeaters to their normal condi. 
tion. The energization of relay 307 es 
tablishes a circuit extending from grounded 
battery through the lower alternate con 
tact of said relay and the left-hand winding 
of relay 257 to ground. Relay 257 is en 
ergized to establish a circuit extending from 
ground through the next to the innermost 
right-hand alternate contact of said relay, 
the winding of relay 202, and the normal 
contact of relay 203 to grounded battery. 
Other obvious circuits are established, by the energization of relay 257, for relays 
260 and 261. Relays 202, 257, 260 and 261 
being now energized, an impulse circuit is 
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established which extends from the positive 
pole of battery 263, through the outer left 
hand alternate contact of relay 257, the left 
hand alternate contacts of relays 261 and 
260, the upper, alternate contact of relay 
202, the simplex conductors included in line C extending between Figs. 2 and 1, the up 
per normal contact of relay 4, the winding 
of relay 3, the windings of polar relays 
2 and 1, the lower normal contact of relay 
4, the simplex conductors included in line 

50 
A extending between Fig. 1 and 2, the lower 
alternate contact of relay 202, the right 
hand alternate contacts of relays 260 and 
261 and the inner left-hand alternate con 
tact of relay 257 to the negative pole of 
battery 263. 

55 Relay 3 responds to the current flowing 
through this circuit and establishes an ob 
vious entrgizing circuit for relay 14, the op 
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system at this time. 
eration of which has no effect upon the The strength and di 
rection of flow of the current in the im 
pulse circuit including polar relays 1 and 
2 causes these relays to close their lower 
contacts, whereupon circuits are established from grounded battery through the lower 
contacts of polar relays 1 and 2 and the 

320 extending from 
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windings of relays 5, 6, 7 and 8 to ground. 
All of the latter relays energize and relay 
S, by removing battery from its normal 
contact, will prevent the operation of either 
of the relays 9, 10 or 11 and consequently 
the operation of either of the lamps 15, 
17 oil 19. The telephone repeaters asso 
ciated with the physical lines at offices X. 
and Y are now restored to their normal 
conditions and the apparatus at the vari 
ous offices is also at normai. 

Toco calls initiated simultaneously 
ai office W. 

The jacks or other terminals at offices 
W and Z are preferably niultipled in any 
well known manner and it will therefore 
be apparent, that two or more calis finay be 
initiated simultaneously on the several lines, 
or 'in other words; the time intervais re 
quired to transmit impulses from the offices 

7. 

75 

80 

may overlap in which event one or more of 
the impulses may be lost. In order to over 
come this difficulty, it is proposed in the 
present invention to provide means for 
storing one of the impulses when two of 
them are initiated simultaneously so that, 
the impulse will be transmitted from the 
initiated office successively. 

For purposes of illustration, let it be as 
sumed that calls are initiated simultaneously 
at office W on lines A. and B. The insertion 
of a plug into jack 20 of the line A causes 
the energization of relays 51 and 52 in the 
same manner as previously described with 
the result that relays 54, 56 and 58 are 
shunted during the energization of relay 52. 
Assuming now that a plug is inserted into 
jack 30 before the impulse for line A is 
transmitted from officeW, an impulse cir 
cuit will be established through relays 53 
and 54, but relay 54 being shunted will not 
close its alternate contacts. Relay 53 is how 

90 

95 
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ever energized in the impulse circuit and 
locks in a circuit, extending fron grounded 
battery through the right-hand winding of 
relay 53, the inner right-hand alternate con 
tact of said relay, the normal contact of re 
lay 54, and the right-hand alternate contage 
-of relay 52 to ground. During this interval, 
battery 62 is connected to the right-hand 
alternate contacts of relay 51 to transmit, the 
first impulse for a line A. from office W to 
office X and at the termination of this im 
pulse relay 51 immediately releases, but re 
lay 52 remains energized for an interval. 
Upon the release of relay 51 at the ter 
mination of the first impulse, and relay 5: 
still being in locked condition by reason of 
the energization of relay 52, a circuit is es 
tablished for relay 6i extending from grounded battery through the winding of 
this relay, the middle right-hand alternate 
contact of relay 53 and the left-hand northal 
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2. 

contact of relay 51 to ground. Relays 33 38 
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lay 60 in the same manner as 
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and 61 being now energized, an impulse cir 
cuit for line B is closed through the left 
hand alternate contacts of relay 53, the al 
ternate contacts of relay 61 and the normal 
contacts of relay 60 in the same manner as 
previously described. It will therefore be 
obvious that upon the simultaneous initia 
tion of two calls at office W, the first im 
pulse will be transmitted therefrom in the 
ordinary manner, but the second impulse 
will be stored at said office until the termina 
tion of the first impulse whereupon said 
second impulse will be transmitted to office 
X. Inasmuch as the two impulses reach 
office X and the succeeding offices in succes 
sive order, it will be obvious that the mecha 
nism at office Z will operate in the same 
manner as before described and the lamps 
515 and 517 associated with lines A and B 
will be lighted to indicate to the operator 
at office Z that calls are being initiated upon 
said lines. 

Likewise should calls be initiated simul 
taneously at office W. on lines B and C, the 
impulse produced upon the initiation of a 
call on line B energizes relays 53 and 54 and 

roduced by the initiation of a 
call online C will then energize relay 55 but 
relay 56 will not energize due to the shunt 
ing of its windings by the ground at the 
middle alternate contact of relay 54. Re 
lay 55 locks in a circuit extending from 
grounded battery through the right-hand 
winding and inner right-hand alternate con 
tact of said relay and the left-hand normal 
contact of relay, 56, and the middle alter 
nate contact of relay 54. At the termina 
tion of the impulse for line B, relay 53 re 
leases to permit of the energization of relay 
60 over a circuit extending from grounded batterythrough the winding of said relay, 
the middle right-hand alternate contact of 
relay 55, the right-hand normal contact of 
relay 51, and the normal contact of relay 53 
to ground. Relays 55 and 60 now being 
energized, an impulse circuit is established 
from the source of battery supply 63 through 
the left-hand alternate contacts of relay 55, 
the normal contacts of relay 59, and the mid 
dle and right-hand alternate contacts of re 

previously de 
scribed. a , 

In like manner, impulses transmitted from 
any other two lines at office W or on any 
one of the lines and for the disconnect sig 
nal, one of the impulses is stored or held at. 
office W. until the first impulse initiated is 
transmitted therefrom. 

If at any time during the energization ot 
relay 60, due to the operation/of either of 

... the relays 55 or 57, an impulse circuit for 
some other line should be initiated to ener 
gize relays 51 or 53 and thus open the original energizing circuit for relay 

65 
60, it 

will be obvious that said relay will be held 

energized during the operation of either of 
Said relays 55 or 57 by the ground extending 
through the left-hand alternate contact of 
relay 60, the middle right-hand alternate 
contact of relay 55 or the next to the outer 
most left-hand contact of relay 57, and the Winding of relay 60 to grounded battery. 
Relay 560 at office Z is held energized in the 
Sale lane'. 

Calls initiated simultaneously 
and Z. 

It will now be assumed that the impulse 
transmitted from office W for line A reaches 
office Z at the same time that another call 
on line B is initiated thereat. The impulse 
for line A is extended through the various 

at offices W 

offices in the same manner as previously de 
Scribed to effect the energization of polar 
relays 500 and 501, and the relay 503 at 
office Z. Relay 503 is energized and remains 
so during the transmision of the impulse 
and by removing battery from its normal 
contact prevents the energization of relay 
502 should any one of the relays 551, 553, 
555 or 557 be energized by an impulse ini. 
tiated at office Z. The energization of re 
lay 503 establishes the obvious circuit for 
slow-to-release relay 514 which in closing 
its alternate contacts shunts the slow-to 
release relays 552, 554, 556 and 558. There 
fore, assuming that a plug is inserted into 
jack 530 at the same time that the impulse 
from office W reaches office Z, an impulse 
circuit previously described will be estab 
lished through relays 553 and 554. Relay 
553 will energize in this circuit, but relay 
554 being shunted by relay 514 will not ener 
gize. Relay 553 locks in a circuit extending 
from grounded battery through the left 
hand winding and inner right-hand alter 
nate contact of Said relay, the normal con 
tact of relay 554 and the innermost contact 
of relay 514 to ground. The energization 
of relay 553 establishes a circuit for re 
lay 561 extending from grounded battery 
through the winding of said relay, the 
middle alternate contact of relay 553 and 
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the right-hand normal contact of relay 552 
to ground. The energization of relays 553 
and 561 prepares an impulse circuit extend 
ing through the right-hand alternate con 
tacts of relay 553, the alternate contacts of 
relay 561 and the normal contacts of relay 
560, but due to the fact that relay 502 is 
not energized at this time, the impulse which 

5 

20 

is eventually produced by the energization 
of relays 553 and 561 will not be transmitted 
from office Z until the impulse being re 
ceived at said office is terminated. At this 
time relay 503 releases and establishes a cir 
cuit for relay 502 extending from grounded 
battery through the normal contact of relay 
503, the winding of relay i?12 and the outer 
left-handed alternate contact of relay 553 

25 

130. 
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tiated at office on 
raneously therewith another cali is initiat 

to ground. Relay 553 remains energized 
and relay 554 shunted for a period of time 
siue to the sioW release nature of relay 514. Therefore, in mediately upon the termina 
tion of the inpulse received at office Z, a like 
impulse for line B will be transmitted from 
said office to office to light, lamp 7 in a 
inariner in at will now be clearly understood. In the Same magner any other imprise 
initiated at office Z to energize either the 
relays 551, 555 or 557 will be stored at this 
office until the is 
at is terminated. 

Let it now be assumed that a call is ini 
line A and contempo 

ed at office Z on line B and that the impulses 
reach the storing mechanism at office X at 
the same time, and let it further be assumed 
that the call on ine A is the first to be ini 
tiated. Relays 51 and 52 are again ener 
gized in the manner previously described 
to transmit an impulse from the source of battery supply 62 through the poiar relays 
200 and 20 at office X with the result that 
relay 204 is energized. Relay 203 is also 
energized to prevent operation of relay 202 
during the transmission of this inpuise and 
also to establish the circuit of relay 214 for F. 

a purpose which will presently appear. The 
energization of reiay 204 establishes the cir 
cuit previously described for relay 35, but 
assuming that before the latter relay is en 
ergized the impulse ta'ensinitied froin office 
2, for line B reaches office : , pelar relay 301 
and relia - gization of relay 303 disconnects battery 
from the winding of relay 302 and estab 
ishes the obvious circuit, for slow-to-release 
relay 314 so that when relay 331 is ener 
gized by the impulse transmitted from of 
ice W. the circuit for relay 302 will not be 
closed but, relay 351 wii lock in a circuit extending from grounded battery through 
the right-hand winding and in iner right 
hand alternate contact of said relay and the 
contact of reiay 314 to ground. The energi 
zation of polar relay 301 causes the opera 
tion of relays 304 and 305 as before with 
the result, that the previously described cir 
cuit for relay 253 is established. A condi 
ion now exists wherein relays 351 and 253 
are energized but, due to the fact that the circuit for relay 302 is opened by the ener. 

5 5 
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gization of relay 303, an impulse will not be 
transmitted from the source of battery Sup 
bly 362 through ce: acts of relay 351. Re 
isy .253 is also locked throughout the dura 
tion of the impulse from office W. over a circuit, extending from grounded battery 
through the winding aid inner right-hand 
alternate contact of relay 253 and the con 
taet of slow-to-release relay 214 to ground. 
At the termination of the impulse from 
office. W, relay 203 releases and establishes 

impulse being received there 

clay 303 vill ie energized. The ener 
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the circuit for relay 202 which extends to 
ground at the outer right-hand contact of 
relay 253. The energization of relay 202 
in this circuit immediately establishes an 
impulse circuit extending from the source 
of battery supply 262 through the left-hand 
alternate contacts 253, the normal contacts 
of relays 259 and 260, and the alternate 
contacts of relay 202. This impulse is trans 
Initted to office W to operate the lamp 1.7 
thereat in a manner which will now be read 
ily landerstood. At the termination of the impulse at office 
X, relay 303 releases to establish the circuit 
for relay 302 to ground, at the middle right 
hand alternate contact of relay 351 and the 
circuit for relay 314 is opened, but this relay 
being slow to release will not open the iock 
ing circuit, for relay 351 until sufficient time 
has elapsed to permit of the transmission of 
the impulse for line A from office X. m 
mediately upon the energization of relay 
302, the impulse circuit for line A at office 

'75 
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85. 

X is established from the source of battery 
supply 362 through the left-hand contacts 
of 'ejay 351, the alternate contacts of relay 

9 

361, the latter relay having been energized 
over an obvious circuit by the energization 
of relay 351, the normal contacts of relay 
360 and the alternate contacts of relay 302 
to the mechanism at office Y. The impulse 
is here repeated and transmitted to office Z. 
whereupon relay 508 is energized to cause 
the lighting of lamp. 515 in the manner previ 
ously described, it will thus be apparent 
that the inapulse transmitted from office. W. 
for iine A will be stored at office X until the 
impulse transmitted from office Z for line B 
has passed through office X whereupon the 
initial impulse will be transmitted to offices 

ring of impulses at going description sie 
C traderstood when t office X will be 

calls are sinui 
lines at offices V and 3. In the event that for any reason the oper 
ators at the terminating offices should fail 
to secure a connection when initiating a call 8. 

it will be obvious that, initiating impulses 
may be repeated simply by the operation of 
the ringing key of the link circuit connected 
to any particular one of the jacks which will 
operate one of the relays 24, 34, etc., or the 
operators may withdraw the plug of the link 
circuit, from the particular jack and rein 
Sert the same whereupon an impulse will be 
transmitted in the ordinary manner. 
What is claimed is: i. in a telephone system, two distant of 

fices, an intermediate office, a plurality of transmission lines interconnecting said of 
fices, a signaling circuit, included in certain 

and Z. It is believed that from the fore 

Raeously initiated on other 

95 
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of said lines, means for sitting a sig nating impulse foray one of said trans 
inission lines over said signaling circuit and 130 
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the lines included therewith when a call is 
initiated on one of said transmission lines, 
and means at Said intermediate office oper 
able when simultaneous calls are initiated 

5 for storing one of the impulses until the 
other has been transmitted through said in 
termediate office. 

2. In a telephone system, two distant of 
fices, an intermediate office, physical and 

10 phantom transmission lines interconnecting 
said offices, a signaling circuit included in 
Said physical lines, means for transmitting 
a signaling impulse for any one of said trans 
'mission lines over said signaling circuit and 

15 physical lines when a call is initiated on one 
of said lines, and means at said intermediate 
office operable when contemporaneous calls 
are initiated for storing one of the impulses 
until the other has bes; transmitted through 

20 said intermediate office. 
3. In a telephone system, two distant of 

fices, a plurality of transmisison lines inter 
connecting said offices, a signaling circuit 
included in certain of said lines, means for 

25 transmitting a signaling impulse for any one 
of said transmission lines over said signal 
ing circuit &nd the lines included there with 
when a call is initiated on one of said trans 
mission lines, and means at each distant office 

30 operable when an impulse is being received 
thereat simultaneously with the initiation of 
a call at said office for storing one of the 
impulses until the other has been trans 
mitted. 

4. In a telephone system, two distant of 
fices, physical and phantom lines intercon 
necting said offices, a signaling circuit in 
cluded in said physical lines, means for 
transmitting a signaling impulse over said 
signaling circuit and said physical lines 

35 

40 
when a call is initiated on one of Said lines, 
and means at each distant office operable 
when an impulse is being received thereat 
simultaneously with the initiation of a call 
at said office for storing one of the impulses 
until the other has been transmitted. 

5. A telephone system, two distant of 
fices, an intermediate office, a plurality of 
transmission lines interconnecting said of 
fices, a signaling circuit included in certain 
of said lines, means at said distant offices 
for transmitting a signaling impulse over 
said signaling circuit and the lines included 
there with when a call is initiated on one of 
said lines, means at said distant offices oper: 
able when simultaneous calls are initiated 

4.5 

5 

for storing one of the impulses until the 
other has been transmitted, and means at 
said intermediate office operable when two 
calls are initiated simultaneously at said 
distant offices for storing the impulse for one 
call until the inpuise for the other call has 
been transmitted through said intermediate 
office. 

6. 

GO 

65 a telephone system, two distant of 

e 

fices, intermediate offices, telephone repeat. 
er's at said intermediate offices, a plurality 
of transmission lines interconnecting said 
(listant and intern ediate offices, a signaling 
circuit included in certain of said lines, 70 
means for transmitting a signaling impulse 
from either of said distant offices over said 
signaling circuit when a call is initiated on 
One of said lines, means operable when simul 
taneous calls are initiated for storing one 75 
of the impulses until the other fias bee: 
transmitted, and means at said intermediate 
offices responsive to an impulse transmitted 
thereto for rendering effective the repeaters 
at Said intermediate offices. 

7. In a telephone system, two distant of. 
fices, intermediate offices, telephone repeat 
er's at said intermediate offices, a plurality of 
transmission lines :::c-connecting said dis 
tant and internetiate offices, a signaling 85 
circuit included in certain of said lines, 
means for transmittii, a sign:lig impuls: 
from either of said distant offices over sai 
signaling circuit when a call is i.itiated on 
one of Said lines, means at said intermediate 90 
offices responsive to all impulse received 
thereat for rendering eitective said tele 
phone repeaters, and means at one of said 
intermediate offices operable when impulses 
are transmitted simultaneously from said 95 
distant offices for storing one of the impulses 
until the other impulse has been transmitted 
through said intermediate office. 

8. In a telephone system, distant offices, 
a plurality of transmission lines intercor- 100' 
necting said offices, an impulse circuit for 
each line at each of said offices closed when 
a call is initiated pon the line to which 
the impulse circuit is individual, a relay in 
each impulse circuit energized when the same 305 
is closed, a second relay operable in each 
circuit to prevent energization of correspond 
ing relays winen a cali is initiated on any one 
of said lines and to maintain the first named 
relay of another impulse circuit energized, 116 
when two calls are initiated simultaneously, 
until the impulse for one call is transmitted, 
and means controlled by the operation of 
said first named relays for transmitting the 
impulses from the offices in succession. 

9. In a telephone system, distant offices, 

80 
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.physical and phantom lines interconnecting 
said offices, a signaling circuit included in 
the physical lines extended between said of 
fices, an impulse circuit for each line at each 20 
of said offices closed when a call is initiated 
upon the line to which the impulse circuit is 
individual, a relay in each impulse circuit 
energized when the same is closed, a second 
relay operable in each circuit to prevent 125 
energization of corresponding relays when 
a call is initiated on any one of said lines 
and to maintain the first named relay of an 
other impulse circuit energized, when two 
cals are initiated simultaneously, until the 130 
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impulse for one call is transmitted, and 
means controlled by the operation of said 
first named relays for transmitting, theim 
pulses from said offices over Said signaling 
circuit and physical lines in succession. 

10. In a telephone system, two distant 
offices, an intermediate office, a plurality of 
transmission lines interconnecting said of. 
fices, a signaling circuit included in certain 
of said lines, means for transmitting a sig 
naling impulse from either of said distant 
offices over said signaling circuit when a call 
is initiated on any one of said lines, means 
at said distant offices operable when simul 
taneous calls are initiated thereat for stor 
ing one of the impulses until the other has 
been transmitted, means at said intermedi 
ate office operable when calls are initiated 
simultaneously at said dista;) offices for 
storing the impulse of one call until that of 
the other call has been transmitted through 

1,406,678 

said intermediate office, and polar relays at 
said offices and included in said signaling 
circuit for repeating the impulses received 
at said offices. . 

11. In a telephone system, two distant 
25 

offices, an intermediate office adjacent each 
of said two distant offices, telephone re 
peaters at said intermediate offices, means 
at each distant office for operating the tele 
phone repeaters at said intermediate offices, 
means controlled from one distant office for 
disabling the repeaters at the intermediate 
office adjacent the other distant office, and 
means controlled from said other distant 
office for disabling the repeaters at the inter 
mediate office adjacent the first named dis 
tant office. . 

In witness whereof, I hereunto subscribe 
my name this 27th day of February, A. D., 
1920. - 

LOUIS. A. MORTMER. 
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