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12 Claims. 

This invention relates to signaling Systems and 
particularly to systems comprising automatic 
switches for establishing signaling connections. 

It is the object of the invention to decrease the 
º probability of circuit failure and to increase the 

reliability of the service rendered by automatic 
signaling Systems. 

In telephone systems comprising Small dial of 
fices interconnected by two-way trunks, it is usual 

10 to arrange the two-way trunk circuits at the ends 
of a two-way trunk so that seizure of the trunk 
at either end effects the marking of the trunk as 
busy at both ends. Furthermore, it is usual to 
provide One fuse for each of these trunk circuits 

ls and to provide a relay which operates when the 
fuse blows for marking the trunk circuit as busy 
in the banks of the Selector Switches having ac 
cess to the trunk to prevent seizure of the trunk 
circuit on an outgoing call while the trunk circuit 

0 is inoperative. If the office is an attended office, 
an alarm is operated when the trunk circuit fuse 
blows, to summon a maintenance attendant. If 
the office is an unattended office, an alarm call is 
transmitted over an idle and operative trunk to 
an operator in a master office. 

In a System comprising two unattended dial of- . 
fices and a master office and in Which calls to the 
master office from one of the dial offices are 
routed through the other dial Office, a trunk be 
tween the dial offices may be rendered useless by 
the failure of the fuse in the trunk circuit at 
either end of the trunk. In such a system the 
blowing of the fuse in a trunk circuit at the tan 
dem dial Office end of a trunk between the dial 
offices will entirely prevent a call to the master 
office from subscribers in the other dial office if 
the disabled trunk is first choice to the selectors 
in the other dial office unless means are provided 
for preventing the selection of the disabled trunk. 

A0 This invention is a two-way trunk circuit in 
which a relay is provided for simulating seizure by 
a selector when the circuit is rendered inoperative 
by the blowing of a fuse which is individual to the 

is circuit. A feature of the invention is a two-way trunk 
circuit in which a line relay is responsive to seiz 
ure of the trunk at the distant end and a make 
busy relay is provided for marking the trunk cir 

50 Cuit busy in the banks of selectors having access 
thereto when the circuit becomes inoperative due 
to the blowing of a fuse individual to the circuit, 
there being another fuse individual to the line 
relay. 

ss Aclear and complete understanding of the in 

1939, Serial No. 290,366 
(C. 179-2) 
vention will be facilitated by considering a tele 
phone system in which the invention is embodied, 
One such System being represented schematically 
in the drawings which form a part of this speci 
fication. The invention is not limited in its ap 
plication to the particular system shown in the 
drawings but is generally applicable to automatic 
signaling systems. 

Referring to the drawings: 
Fig. 1 shows a traffic schematic of an automatic 

telephone system comprising two dial offices and 
a master office; 

Fig. 2 shows a two-way trunk circuit TC in 
dial Office i associated with a trunk Ti to a second 
dial office; - 

Fig. 3 shows a two-way trunk circuit TC2 con 
nected to the trunk T? in the second dial office; 

Fig. 4 shows a rotary, non-numerical trunk se 
lecting Switch RS associated with the trunk cir 
cuit TC2 of Fig. 3: 

Fig. 5 shows a two-way trunk circuit TC3 asso 
ciated with a trunk T2 between the second dial 
office and the master office; 

Fig. 6 shows a two-way trunk circuit TC4 con 
nected to the trunk T2 in the master office; and 

Fig. 7 shows the positional relation of Figs, 2 to 
6, inclusive. 

10 

s 

20 

25 

General description 
The two dial offices and the master office are 

each of the common battery type, the apparatus 
of the various circuit units being connected to the 
battery through one or more individual fuses in 
usual and well-known manner. In accordance 
With the usual practice, each battery symbol in 
Fig.2 represents the same battery in office ; each 
battery symbol in Figs. 3, 4 and 5 represents the 
same battery in office 2; and each battery sym 
bol in Fig. 6 represents the same battery in the 
master office. In Figs. 2 and 3, the individual 
fuses for trunk circuits TC and TC2 are shown, 
but the fuses for the other circuits are not shown. 
The Subscribers' stations in offices and 2 are 

of the type which includes a dial or other impulse 
Sender for directively controlling the selector 
Switches through which desired connections are 
established. The line-finder, selector and con 
nector Switches are of the two-motion step-by 
step type. For a description of the structure of 
Such Switches and their operation when employed 
as Selectors and connectors, reference may be had 
to pages 53 to 65, inclusive, of “Automatic Teleph 
ony" by Smith and Campbell, 2nd edition, pub 
lished in 1920. Reference may be had to the pat- 55 
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2 2,238,282 
ent to R. L. Stokely No. 1799,654, April 7, 1931, 
for a description of such a Switch when employed 
as a line finder. The line-finder, selector and 
connector switches are each represented by a set 
of brushes and one or two sets of terminals, the 
associated magnets, relays and other appatatus 
being omitted. 
In response to the origination of a call by a 

subscriber in office f or office 2, an idle line 
finder, LF or LF2, is operated to connect the 
calling line to a first selector switch, FSf or FS2. 
The dialing of the first digit directively operates 
the associated first selector switch to select a de 
sired group of trunks and to automatically select 
an idle trunk in the selected group. If the called 
line is in the same office, the impulses created by 
the dialing of the succeeding digits of the called 
Subscriber's number directively control a second 
selector SS or SS2, and a connector, C or C2, to 
complete the connection with a calling line in 
usual and well-known manner. 

All outgoing calls from office i? are routed 
through office. 2 to an operator's position in the 
master office. By dialing a single digit, the first 
Selector FS is operated to connect the calling 
line to a two-way trunk circuit TC, over a trunk 
Ti to a two-way trunk circuit TC2 in office 2. 
The connection is further extended by the op 
eration of a non-numerical Switch RS Which is 
individual to trunk circuit TC2 to select an idle 
two-way trunk circuit TC3 associated with a 
trunk T2 leading to the master office. The two 
Way trunk circuits such as TC3 may also be seized 
by first selectors FS2 in office 2 on outgoing calls 
Originated by Subscribers in office 2. Each of the 
trunks T2 terminates at the master office in a 
two-Way trunk circuit TC4, Seizure of a trunk. T2 
in the dial office 2 being effective to operate an 
answering signal at an operator's position. On 
a call from a subscriber in office or in office 2 
to the master office, the connection is under the 
joint control of the calling subscriber and the 
answering operator. 
On calls from the master office, to subscribers 

in either of offices - or 2, seizure of a trunk cir 
cuit TC4 conditions the trunk circuit TC3 and 
associated incoming selector IS2. When the op 
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erator dials the first digit, the dial impulses are 
repeated through trunk circuits TC4 and TC3 to 
control the group selecting operation of the se 
lector IS2. If the called subscriber is in office 2, the impulses created by the dialing of the suci. 
ceeding digits of the called subscriber's number 
effects the operation of a connector C2 to com 
plete the connection with the called line. If the 
called subscriber is in office , the terminals se 
lected by switch IS2 are associated with a two 
way trunk circuit TC2 and the impulses created 
by the dialing of the succeeding digits of the 
called subscriber's number are repeated through 
trunk circuits TC4, TC3, TC2 and TC to control 
the operation of an incoming selector IS? and a 
connector C in office to complete the connec 
tion with the called subscriber's line. On a call 
from the master office to a line in office for to a 
line in office 2, the connection is under the sole 
control of the calling operator. 

Detailed description 
The operations involved in the establishment 

of connections over trunks T and T2 will now be 
explained in detail. 
Assume that the subscriber at station A orig 

inates a call to the master office, that a line 
finder LF connects the calling line to the first 

A 

selector FS, that the subscriber dials a digit 
which directs the selector S to the group of 
trunks leading to dial office 2 and that the two 
way trunk circuit TC, shown in detail in Fig. 2, 
is seized for use on the call. The selector FS is 
represented in Fig. 2 by a set of four brushes and 
the single set of terminals to which the trunk cir 
cuit TC is connected. Upon seizure, of trunk 
circuit TC, the connection from the calling line 
is extended through the two upper brushes of se 
lector FS, conductors and 2, outer back con 
tacts of relay 23, left windings of repeating coil 
RC, inner back contacts of relay 23, to the wind 
ings of relay fl. Relay 7, which is thereupon 
operatively energized, closes a circuit for operat 
ing relay f6. Relay 6 connects ground poten 
tial to test conductor 3 which is multipled to the 
test terminals of trunk. TC in the banks of all 
Selectors having access to this trunk. The ground 
potential thus connected to the test terminal of 
selector FS holds this selector and the associated 
line finder LF under the control of the calling 
Subscriber and prevents the seizure of trunk. TC 
by any other selector having access thereto. . 
The subscribers' lines to which the line finder 

LF has access may be entitled to different classes 
of Service and the trunk circuit TC is arranged 
to transmit either one of two class-of-service 
tones to the answering operator in the master 
office in case a call is originated from a line in 
the One or the other of these two classes. If the 
call is from a line in one of these two classes, the 
line-finder and selector circuits LF and FSI con 
nect ground through brush 0 to completely oper 
ate relay 27 in the trunk circuit TCf. If the call 
is from a line in the other of these two classes, 
the line-finder and selector circuits LF and FS 
connect ground through a resistor to brush ?o to 
partially operate relay 27, in which case only the 
upper contact of relay 27 is actuated. In either 
case, relay 27 closes a circuit for operating relay 
25. Relay 25 closes a circuit for operating the 
start relay 29 of the tone interrupter 30. 
The aforementioned connection of ground po 

tential through the front contact of relay is to 
conductor 3 also effects the operation of relay 9. 
With relays fl and 9 operated, the windings of 
relay 5 are disconnected from the conductors 3 
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and 32 of trunk T. and a bridge comprising the 
low-resistance, lower winding of relay 8 is con 
nected across conductors 3 f and 32 to effect the 

50 

operation of marginal relay 50 of trunk circuit. 
TC2 at the other end of trunk T. The circuit 
for operating relay 50 is traced from battery 
through fuse F3, upper winding of relay 50, inner 
upper back contact of relay 49, upper left wind 

55 

ing of repeating coil RC2, outer upper back con 
tact of relay 49, upper back contact of relay 40, 
conductor 32, upper back contact of relay 26, tip 
per right winding of repeating coil RC, inner 
front contact of relay 9, lower front contact of 
relay 7, lower winding of relay 8, outer front 
contact of relay 9, lower right winding of repeat 

60 

ing coil RC, inner lower back contact of relay 26, 
conductor 3, lowerback contact of relay 40, outer 
lower back contact of relay 49, lower left winding 
of repeating coil RC2, inner lower back contact 
of relay 49, through the lower winding of relay 50 
to ground. Relay 8 of trunk circuit TC does 
not operate since the relay is polarized and the 
current through its lower winding is not in the 
operating direction. Relay 50 closes a circuit for 
Operating relay 5. 
Operating relay 53. 
With relays 50 and 53 operated, a bridge com 

65 

70 

Relay 5 closes a circuit for 
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2,283,282 
prising the right windings of repeating Coll RC2 
and the lower, low-resistance winding of relay 42 
is closed across conductors 55 and 56 of the rotary 

i selector circuitº RS. Ef all of the trunks con 
nected to the bank of selector RS are busy, relay 
60 is operated due to the release of the all-trunks 
busy relay 99 shown in Fig. 5. In this case, re 
lay 60 prevents the operation of the line relay 6, 
the switch RS does not operate to hunt for an 
idle trunk, and an all-trunks-busy tone is trans 
mitted through condenser 63, lower front contact 
of relay 60, lower winding of relay 6, lower back 
contact of relay 62, to conductor 55 and thence 
to the calling line. If one or more of the trunks 
accessible to the rotary selector RS are idle, re 
lay 60 is normal and the closing of the bridge 
across conductors 55 and 56 effects the operation 
of line relay 6. If the trunk connected to the 
terminals then engaged by the brushes of selector 
RS is busy, the terminal engaged by test brush 
73 is connected to ground and the stepping mag 
net 70 is actuated in a circuit which includes the 
interrupter contact of magnet T0, the upper front 
contact of relay 61, and brush T3. The brushes 
are thereby advanced by the operation of magnet 
70, step by step, until brush 73 engages the test 
terminal of an idle trunk, whereupon cut-off re 
lay 62 is operated in a circuit from battery 
through the winding and interrupter contact of 
magnet 70, winding of relay 62, to ground at the 
lower front contact of relay 6. The magnet 70 
is marginal and does not operate in series with 
relay 62. Relay 62 disconnects relay 6 from 
conductors 55 and 56 and connects these cons 
ductors to brushes 7 and 72, thus completing a 
circuit for operating line relay 89 of the seized 
trunk circuit TC3. This circuit is traced from 
battery through the right winding of relay 89, 
inner upper back contact of relay 8, upper left 
winding of repeating coil RC3, upper back Con 
tacts of relays 87 and 80, conductor 78, terminal 
and brush 72, upper front contact of relay 62, 
conductor 56, thence through the bridge com 
prising the low-resistance winding of relay 42, 
conductor 55, lower front contact of relay 62, 
brush 7 and terminal, conductor , lower back 
contacts of relays 80 and 87, lower left winding 
of repeating coil RC3, inner lower back contact 
of relay 8, through the left winding of relay 89 
to ground. Relay 89 closes circuits for operating 
relays 84 and 90. Relay 84 connects ground to 
test conductor 79 to hold Cut-Off relay 62 and ro 
tary selector circuit RS after relay 6 releases and 
to guard the trunk circuit TC3 against seizure 
by any other rotary selector or by any of the two 
motion directively controlled selectors such as 
FS2. Relay 90 closes a circuit for operating the 
motor start relay MS of the tone and ringing in 
terrupter and relay 84 closes a path from a code 
ringing conductor through condenser 9 to con 
ductor 78 to transmit ringing tone to the calling 
Subscriber as an indication that an operator in 
the master office is being signaled. Relay 90 
interchanges the connections between the wind 
ings of relay 86 and conductors 97 and 98 of trunk 
T2 leading to the master office thereby effecting 
the operative energization of both windings of the 
polarized relay OO of trunk circuit TC4. Al 
though the windings of relays '86 and 00 are 

70 

s 

connected in a normally closed circuit over trunk 
-T2, the current is not strong enough to operate 
the marginal relay 86 and is in the non-operating 
direction with respect to relay 100. The operation 
of relay 100 closes a circuit for operating relay 
Of; relay of closes a circuit for operating relay 

3 
f02; and relay 02 closes a circuit for operating 
relay 03. Relay Of also closes a circuit for 
lighting answering lamp 3. Relay 03 closes a 
circuit for lighting busy lamp 4 and connects a 
busy potential, through resistor 6 and the lower 
winding of relay 05, to the sleeve of jack 2. 
When an operator answers the call by insert 

ing the plug of a cord in jack 2, a circuit is 
closed from battery in the operator's position cir 
cuit through the sleeve conductor of the answer 
ing cord and jack 2 and the upper winding of 
relay O5. Reference may be had to the patent 
application of R. E. King et al. Serial No. 243,347, 
filed December 1, 1938, for a disclosure of cord 
and position circuits arranged for cooperation 
with the trunk circuit TC4. Relay 05 operates, 
closing a circuit for operating relay 06. Relay 
06 closes a circuit for operating relay 07; closes 

a short circuit around the high-resistance, upper 
winding of relay 00, thereby causing the oper 
ation of relay 86 of trunk circuit TC3; and opens 
the circuit through the winding of relay of to 
release this relay and extinguish lamp 3. Re 
lay for closes a holding circuit for relay 02 and 
completes a talking connection between the right 
windings of repeating coil RC 4 and the line con 
ductors of jack 2. 
The aforementioned operation of marginal 

relay 86, when the call is answered, closes a cir 
cuit for operating relay 80. Relay 80 disconnects 
condenser 9 from conductor 78, to end the trans 
mission of ringing tone to the calling subscriber, 
and interchanges the connections between the 
windings of relay 89 and the conductors T and 
78 SO as to reverse the current through the lower 
winding of polarized relay 42 of trunk circuit 
TC2 and thereby cause the operation of relay 42. 
Relay 42 closes a circuit for operating relay 40. 
Relay 40 interchanges the connections between 
the windings of relay 50 and conductors 3 and 
32 of trunk if thereby reversing the current 
through the lower winding of polarized relay 8 
of trunk T.C. Relay 8 operates, closing a cir 
cuit for Operating relay 24. Relay 24 closes a 
circuit for holding relay 6 and opens the circuit 
through relay 25. After relay 24 operates and 
before relay 25 releases, the upper left winding 
of repeating coil RC is connected to condenser 
28 and a tone is transmitted therethrough to the 
answering operator to indicate the class of the 
calling line, one class of service tone being trans 
mitted if relay 27 is only partially operated, 
another class of Service tone being transmitted 
if relay 27 is completely operated, and a third 
class of service being indicated by the transmis 
sion of no tone if relay 2 is neither partially 
nor completely operated. 

O 

5 

25 

30 
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The talking connection between the calling 
line and the operator in the master office includes 
the repeating coils RC, RC2, RC3 and RC4. The 
connection is under the joint control of the call 
ing subscriber and the answering operator. When 
the calling subscriber releases the connection, 
relay releases, thereby opening the short cir 
cuit around the upper, high-resistance winding 
of relay 8 to cause the release of relay 50 of 
trunk circuit TC2. Relay 50 opens the short 
circuit around the upper, high-resistance wind 
ing of relay 42 thereby causing the release of 
relay 89 of trunk circuit TC3. The release of 
relay 89 causes the release of relay 90 thereby. 
restoring the current Over trunk T2 to its normal 
direction to effect the release of relay too of 
trunk circuit TC4 in the master office. When 
relay 00 releases, it connects ground to the 
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4 
lower, low-resistance winding of relay 05 thereby 
causing the lighting of a supervisory lamp in the 
operator's cord circuit as a disconnect signal. 
When the operator disconnects, relay 05 re 

leases. The release of relay 05 causes the 
release of relay OS and the release of relay 06 
causes the release of relay O. Relay of re 
operates if relay 100 has not released. The 
release of relay 06 opens the short circuit around 
the upper, high-resistance winding of relay 00 
thereby causing the release of relay 86 of trunk 
circuit TC3. The release of relay 86 causes the 
release of relay 80. When relay 80 releases, the 
current through conductors 77 and 78 is restored 
to normal direction to effect the release of relay 
42 of trunk circuit TC2. The release of relay 42 
causes the release of relay 40. When relay 40 
releases, the current through conductors 3 and 
32 is restored to normal direction to effect the 
release of relay 8 of trunk circuit TC. The 
release of relay 8 causes the release of relay 24. 
When both the subscriber and the operator 

have released the connection, the release of both 
relays 7 and 24 of trunk circuit TC causes the 

25 release of relay 6. The release of relay f6 
causes the release of relay 9 and disconnects 
ground potential from the test terminal of Se 
lector FSI, thereby effecting the return of the 
line finder LF and selector FS to normal in 
usual and well-known manner. The release of 
both of relays 50 and 40 in trunk circuit TC2 
causes the successive release of relays 5 and 53. 
The release of both of relays 89 and 80 in trunk 
circuit TC3 causes the release of relay 4. Relay 
84 disconnects ground potential from conductor 
79 to effect the release of relay of rotary 
selector RS. The release of relays it? and OT 
causes the release of relays 102 and 103 thereby 
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restoring trunk circuit TC4 to normal. 
Assume now that an operator in the master 

office inserts the plug of a cord in jack 2 to 
initiate a call to a subscriber in dial office . 
Relay fo5 operates in a circuit including the 
sleeve conductor of jack 2 to battery in the 
operator's position circuit. Relay fo5 closes a 
circuit for operating relay 06. Relay fos closes. 
a short circuit around the upper winding of relay. 
100 to effect the operation of relay 86 of trunk a 
circuit TC3, closes a circuit for operating relay. 
107, and connects ground to the lower winding 
of relay fo5 to effect the lighting of a super 
visory lamp in the operator's cord circuit. Rela 
f07 closes a circuit for operating relay. 102, cons 
nects the winding of relay 08 through the upper 
right winding of repeating coil RC4 to the tip 
of jack ff2, and connects ground at the inner, 
lower front contact of relay 06 through resistor 

5 and the lower right winding of coil RC4 to 
the ring of jack 2. Relay 02 closes a circuit. 

Relay 03 lights the for operating relay 03. - 
busy lamp 4. The operation of relay 86 closes 
a circuit, including back contacts of relays. 84 
and 90, through the winding of relay 87. Relay 

'87 operates, thereby connecting its winding to 
sleeve conductor 95 of the associated incoming 
selector IS2 and extending ground potential to - . . . 7 0' : ? ”-: ... ????· · . . . . 

bridge comprising the winding of relay 88. Relay . conductor 79 to mark the trunk circuit TC3 as 
busy in the bank of selectors FS2 and R.S. Relay 
87 closes a bridge, comprising the winding of 
relay 88 and resistor 92 in parallel, across con 
ductors 93 and 94 of selector IS2 to prepare the 
selector for operating by dial impulses. The 
selector IS2 connects a holding ground potential 
to sleeve conductor 95 in usual manner to hold 

5 relay 87. 

ductors. 97 and 98 

operating circuito 

lay 85. With relay 85 operated, the reoperation 

2.238.282 
When the calling operator operates the dial 

key in the position circuit, battery is connected 
through the tip conductor of the operator's cord, 
upper conductor of jack 2, outer upper front 
contact of relay foll, upper right winding of re- 5 
peating coil RC, through the winding of relay 
08 to ground. Relay 08 operates, closing a 

circuit for operating relay O and connecting 
the tip of jack 2 to repeating coil RCA indie 
pendent of the contact of relay O. Relay. 1090 
closes a circuit for holding relay. O2 operated 
and connects the winding of relay to through 
the lower right winding of repeating cil RC 
to the ring conductor of jack 2. When the op- W 
erator's dial circuit functions to connect battery 15 
through the ring conductor of the cord to the 
lower conductor of jack ff2, relays 10 and 
operate. Relay if locks under control of relays. 
08 and 06, and opens the circuit through the 

winding of relay. O. Relay OT releases, dis- 20 
connecting the ring of jack if 2 from condenser 
04. Relay foll connects ground to the winding 

of relay fo, thereby short-circuiting the upper 
winding of relay to prepare relay ?o for re 
Sponse: to dial impulses. With relays ?o and 25. 

operated, the bridge comprising the lower. 
winding of relay 00 is disconnected from trunk. 
T2 and the impulse repeating contacts of relay 
O are connected across the conductors 97 and . . . 

98. When the operator dials the number of a 30 
called subscriber, relay to is alternately released. 
and reoperated. Corresponding impulses are 
transmitted by the contacts of relay to over 
trunk T2 to the trunk circuit TC3. When dialing 
is completed, the release of the operator's dial 35 
key disconnects battery from the tip of the cord, 
releasing relay 08. Relay 08 opens the con 
nection between repeating coil Rc4 and the tip 
of jack 2, short-circuits the contacts of relay 

0, and releases relays 109 and . . . The re 
lease of relay 09 disconnects the winding of 
relay do from the ring of jack 2 and opens 
the holding circuit of relay fo2. The release of 
relay disconnects the contacts of relay l?o 
from trunk T2 and reestablishes the bridge come 
prising the winding of relay 100 across the con 

The release of relay if f also 
of relay. O7, and comple 

connection between jack 2 
RC. Relay to 7 recloses the so 

circuit of relay fo2 and relay. O2 re 
arates. Since relay iO3, is slow in releasing it 

emains operated during the transfer from dial 
ing to talking connections. . . . . . 

Relay, 86 of trunk circuit TC3 is alternately 
released and reoperated by the es , . 
transmitted over conductors 97 and 98 by the 
contacts of relay O. When relay 86 releases . 
in response to the first impulse of a train, it opens. . . . 
the bridge across conductors 93 and 94, and . closes a circuit...including the inner lower back 

dial impulses 

contact of relay 90 and an upper front contact 
of relay 8 for operating the slow-to-release re 
of relay 86 closes a bridge comprising resistorgs 65 
across conductors 93, and 94 in place of the 
85 remains operated while each train of impulses 
is being repeated by relay 86. The release of re 
lay 85 after each digit reconnects the winding to 
of relay. 88 across conductors 93 and 94 for re 
ceiving supervisory signals. . . . . . . . ? - ? • ? 

The first train of impulses repeated by relays. 
O and 86 control the operation of the incoming 

selector IS2 to select a corresponding group of is: 
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conductor 34 of Selector S. 
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2,233,282 
trunks. The selector thereupon operates auto 
matically to select an idle trunk in the selected 
group. On a call to dial office f, seizure of trunk 
circuit TC2 extends the connection from trunk 
circuit TC3 through conductors 93 and 94, con 
ductors 57 and 58, back contacts of relays 54 and 
53, right windings of repeating coil RC2, inner 
back contacts of relay 53, to the windings of relay 
48. Relay 43 operates, closing a circuit for oper 
ating relay 52. Relay 52 closes a circuit for en 
ergizing the upper, polarizing winding of relay 
54; closes a circuit for operating relay 49; and 
connects ground to conductor 59 to prevent 
seizure of trunk circuit TC2, by any other selec 
tor, to hold the selector IS2, and to hold, relay 
87 of trunk circuit TC3. With relays 43 and 49 
operated, a bridge is closed across trunk Tf to 
operate relay 5 of trunk circuit TC in office . 
This bridge is traced from conductor 3 through 
the inner lower front contact of relay 43, inner 
lower back contact of relay 44, outer lower front 
contact of relay 49, lower left winding of repeat 
ing coil RC2, inner lower front contact of relay 
49, resistor 48, lower winding of relay 54, outer 
lower back contact of relay 44, inner upper front 
contact of relay 49, upper left winding of re 
peating coil RC2, Outer upper front contact of 
relay 49, upper back contact of relay 44, and the 
upper front contact of relay 43 to conductor 32. 
Relay 43 is alternately released and reoperated 
in response to the dial impulses repeated by re 
lays fo and 86 upon the dialing of the succeed 
ing digits of the called subscriber's number. 
When relay 43 releases in response to the first 
impulse of each train, it closes a circuit for oper 
ating relay 44 and, being slow in releasing, relay 
44 remains operated until all of the impulses 
in the train have been received by relay 43. 
Relay 44 disconnects the bridge comprising the 
lower winding of relay 54 from conductors 3 and 
32. When relay 43 reoperates at the end of the 
first impulse, conductor 3 is connected through 
a lower front contact of relay 44 and resistor 46 
to battery and conductor 32 is connected through 
an upper front contact of relay 44 and resistor 
45 to ground. The windings of relay fs of trunk 
circuit TC? are thereby energized in separate 
grounded circuits Over conductors 3 and 32 dur 
ing the transmission of impulses. When the last 
impulse of each train has been received, relay 44 
releases to reconnect the lower winding of relay 
54 across trunk T. Relay 43 is thus effective 
to repeat the received impulses to relay 5 of 
trunk circuit TC. 
The operation of relay 5 of trunk circuit TC, 

upon seizure of trunk circuit TC2 by selector IS2 
as above described, closes a circuit for operating 
4. Relay 4 connects ground potential to con 
ductor 3 to mark trunk circuit TC busy in the 
bank of selector FSf, closes a circuit for opera 
tively energizing relay 23 and closes a circuit for 
energizing the lower polarizing winding of relay 
26. Relay 23 closes a bridge across conductors 
33 and 34 of incoming selector IS. This bridge 
is traced from conductor 33 through the back 
contact of relay 2, Outer lower front contact 
of relay 23, lower left winding of repeating coil 
RC, inner lower front contact of relay 23, upper 
winding of relay 26, inner upper front contact 
of relay 23, upper left winding of repeating coil 
RCf, outer upper front contact of relay 23, and 
through the outer front contact of relay 5 to 

The selector IS is 
thereby prepared for response to dial impulses 
in usual manner. Relasy 5 is alternately Iré 

5 
leased and reoperated in response to dial im 
pulses repeated by relays ff0, 86 and 43. When 
relay is releases in response to the first impulse 
of each train, it closes a circuit for operating 
relay 2 and, being slow in releasing, relay 2 
remains operated until all of the impulses in 
the train have been received. When relay 5 
reoperates at the end of the first impulse, the 
loop across conductors 33 and 34 includes re 
sistor 22 and the front contact of relay 2 in 
stead of the bridge comprising the winding of 
relay 26. 
The first train of impulses received and re 

peated by relay ?5 is effective to directively op 
erate selector IS to select a group of connector 
Switches. Selector IS is then operated auto 
natically to select an idle connector in the se 
lected group and to extend the connection from 
conductors 33 and 34 to this connector. The 
impulses created by the dialing of the last two 
digits of the called subscriber's number are re 
peated by relays ff0, 86, 43 and 5 to control the 
Operation of the connector to complete connec 
tion with the called line in usual manner. If 
the line is idle, the called station is signaled. If 
the call is answered the connector functions in 
well-known manner to reverse the direction of 
current through conductors 33 and 34 and the 
upper winding of relay 26 thereby effecting the 
operation of this relay. Relay 26 thereupon in 
terchanges the connections between the wind 
ings of relay f6 and conductors 3 and 32 to 
reverse the current through the lower winding 
of relay 54 of trunk circuit TC2. Relay 54 is 
thereby operated and in turn effects the reversal 
of current through conductors 57 and 58, 93 
and 94 and the winding of relay 88 of trunk 
circuit TC3. Relay 88 operates, closing a circuit 
for operating relay 90. Relay 90 effects the 
reversal of current through conductors 97 and 
98 to operate relay 100 of trunk circuit TC4. 
The operation of relay 00 disconnects ground 
from the lower winding of relay 05 to extinguish 
the Supervisory lamp in the operator's cord cir 
cuit. 
The talking connection between the operator 

and the called subscriber includes the repeating 
coils RC4, RC3, RC2 and R.C. The connection 
is under the sole control of the operator. 

If the called subscriber restores the telephone 
to normal before the operator disconnects, the 
connector restores the direction of the current 
through conductors 33 and 34 to successively 
release relays 26, 54, 88, 90 and OO and thus 
cause the lighting of the supervisory lamp in 
the operator's cord circuit. When the operator 
disconnects, relays fo5, fos, f OT, O2 and 03 
are released. The release of relay 06 opens the 
short circuit around the upper winding of relay 
OO thereby causing the release of marginal re 

lay 86 in trunk circuit TC3. The release of relay 
86 opens the operating circuit of Irelay 8 and 
opens the bridge across conductors 93 and 94 
thereby causing the release of relay 43 of trunk 
circuit TC2. When relay 43 releases, it causes 
the release of relay 52. Relay 52 releases relay 
49 and disconnects the busy ground from con 
ductor 59 thereby effecting the return of the 
selector IS2 to normal in usual and well-known 
manner and the release of relay 87 of trunk cir 
cuit TC3. The aforementioned release of relay 
43 also opens the bridge across conductors 3 
and 32 thereby releasing relay f S of trunk cir 
cuit TC. The release of relay 5 causes the 
release of relays f4 and 23 thereby opening the 
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bridge across conductors S3 and 34 to release the 
line relay of the connector switch. If at that 
time the called subscriber has falled to hang up, 
the connector switch and the selector IS are 

is held operated. When the called subscriber hangs 
up, the connector and incoming selector switches 
are restored to normal in usual and well-known 

anaer. 
The trunk circuit TC3 may be seized by a Se 

10 lector FS2 on a call to the master office from a 
subscriber in office 2 in which case the trunk 
circuit functions in similar manner to that here 
inbefore described on a call from office to the 
master office except that relays 82 and 8 func 

is tion, in similar manner to relays 25 an 27 of 
trunk circuit TC to transmit the one or the other 
of two class-of-service tones or to transmit no 
tone to the answering Operator. 
Each of the two-way trunk circuits TC, TC2 

and TC3 is provided with a normally-operated 
make-busy relay which releases upon operation 
of the fuse through which its winding is con 
nected to battery. Referring first to trunk cir 
cuit TC3, relay 8 releases if the fuse individual 

is to this trunk circuit operates. The release of 
relay 8 connects ground to sleeve conductor 79 
to prevent seizure of trunk circuit TC3 by any 
selectors such as RS and FS2. An alarm call 
will thereupon be initiated automatically to the 
master office to indicate a trouble in the dial 
Office. 
The normally-operated make-busy relay 4 of 

trunk circuit TC2 releases if the fuse F4 op 
erates thereby connecting ground to conductor 
59 to guard this trunk circuit against seizure by 
any selector having access thereto. The lower 
contacts of relay 4f close a short circuit across 
conductors 3 and 32 thereby causing the Opera 

35 

tion of relay 50 of trunk circuit TC2 and the 
40 operation of relay 5 of trunk circuit TC. Relay 

50 effects the extension of a trouble call to the 
master office. Relay 5 closes a circuit for Op 
erating relay 4. Relay 4 connects ground to 
conductor 3 to guard against seizure of trunk 

is circuit TC by any selector in office f. 
The nortnally-operated make-busy relay 20 of 

trunk circuit TC releases if the fuse F2 operates 
thereby connecting ground to conductor 3 to 
guard the trunk. TC f against seizure in office 

so and closes a short circuit across the inner ends 
of the right windings of repeating coil RC 
thereby operating relay 5 of trunk circuit TC 
and operating relay 50 of trunk circuit TC2. Re 
lay 5 performs no useful function at this time 

55 but relay 50 closes the circuit for operating relay 
5 and effects the extension of a trouble call to 
the master office. Relay 5 connects ground to 
conductor 59 to guard against Seizure of trunk 
circuit TC2 by any selector having access thereto, 

60 A separate fuse is provided for each of relays 
f5 and 50 of trunk circuits TC and TC2 to 
insure the release of the make-busy relays 20 
and 4 if the fuse associated therewith operates. 
If the same fuse was used to connect relay f6 

65 to battery as is used to connect relay. 20 to bat 
tery, the operation of this fuse would not insure 
the release of relay 20 because this relay would 
then be connected in series with the lower wind 
ing of relay f5, conductor 32 of trunk T. and 

70 the upper winding of relay 50, to battery. By 
providing a separate fuse for relay 5, such a 
holding circuit for relay 20 is eliminated. For 
a like reason a separate fuse is provided for relay 
50 in trunk circuit TC2. If fuse F of selector 
TC or fuse F3 of trunk TC2 operates, the trunk 

will not be guarded against seizure but since 
these fuses are each individual to one relay, there 
is smaller probability of operation of either of 
these fuses. 
The foregoing description of the operation re- 5 

sulting from Operation of the fuse F2 of trunk 
circuit TC or from the operation of the fuse 
F4 of trunk circuit TC2 presumes that the trunk 
T is not in use when the fuse operation occurs. 
Obviously, however, the operation of the fuse 10 
F2 or F4 may occur at the same time that seizure 
of the trunk is being effected in either office or 
after seizure has occurred. 

It is particularly to be noted that the pro 
vision of a separate fuse for the line relay of 
each of trunk circuits TC and TC2 and the pro 
vision of contacts on the make-busy relay in 
each of these trunk circuits, to simulate seizure 
if the circuit becomes inoperative due to the. 
blowing of the fuse F2 or the fuse F4, is effective 20 
to guard the trunk Til against seizure at either 
end whenever such a fuse operation occurs. This 
is particularly important in case the fuse F4 of 
trunk circuit TC2 operates because if the trunk 
circuit TC? were not then guarded against seiz 
ure, a calling subscriber in unattended office 
would be unable to make a master office call 
during times of light trafic if the trunk circuit 
TC were first choice in the banks of all of ther 
selectors through which the caling subscriber's 80 
line may be connected to a trunk to the tandem 
dial Office. 
Although the invention has been described in 

detail in its application to trunk circuits arranged for loop signaling, it is, of course, applicable to 
systems and trunk circuits arranged for com 
posite signaling, simplex signaling or any other 
type of signaling. 
What is claimed is: 
1. In a telephone system comprising a first 40 

office and a second office, a two-way trunk be 
tween said offices and automatic means in each 
of said offices for seizing said trunk on a call 
to the other of said offices, means in said first 
office operatively responsive to seizure of said 45 
trunk in said second office for marking the trunk 
busy, and means in said second office for auto 
natically simulating seizure of said trunk in said 
Second office. ?- W 

2. In a telephone system comprising a first 50 
office and a second office, a two-way trunk be 
tween said offices and automatic means in each 
of said offices for seizing said trunk on a call 
to the other of said offices, means in said first 
office operatively responsive to seizure of said 65 
trunk in said second office for marking the trunk 
busy, and means in each of said offices for auto 
matically simulating seizure of said trunk. 

3. In a multioffice telephone system, a trunk 
between two offices, a first two-way trunk circuit, 60 
a second two-way trunk circuit, said first trunk 
circuit terminating said trunk in one of said 
offices and said second trunk circuit terminating 
said trunk in the other of said offices, selector 
switches in the one office having access to said 
first trunk circuit, selector switches in the other. 
office having access to said second trunk circuit, 
means in said first trunk circuit Operative upon 
seizure of said second trunk circuit by a selector 
for preventing seizure of said first trunk circuit 0 
by a selector, and means automatically effective 
if said second trunk circuit becomes inoperative. 
for simulating seizure of said second trunk 
circuit. 

4. In a multioffice telephone system, a trunk 
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between two offices, a first two-way trunk cir 
cuit, a second two-way trunk circuit, said first 
trunk circuit terminating said trunk in one of 
Said offices and Said Second trunk circuit ter 
minating said trunk in the other of said offices, 
selector Switches in the One office having access 
to said first trunk circuit, selector switches in 
the other office having access to said second 
trunk circuit, means in said first trunk circuit 
operative upon seizure of said second trunk cir 
cuit by a selector for preventing seizure of said 
first trunk circuit by a selector, means in said 
second trunk circuit operative upon seizure of 
said first trunk circuit by a selector for pre 
venting seizure of said secofid trunk circuit by 
a selector, and means in each of said trunk cir 
cuits automatically effective if the trunk circuit 
becomes inoperative for simulating seizure by a 
selector having access thereto. 

5. In a telephone system, a first office, a sec 
ond office, a two-Way trunk between said offices, 
Selectors in said first office, selectors in said 
second office, each of said selectors being oper 
able to select said trunk on an outgoing call, 
means in each of said offices operatively respon 
sive to seizure of the trunk by a selector in the 
other office for marking the trunk busy to Se 
lectors in the called office, means in each of said 
ofices operatively responsive to seizure by a se 
lector in the same office for marking the trunk 
busy to other Selectors in the same office, and 
means comprising a make-busy relay in each of 
said offices for automatically marking the trunk 
busy in the same office and for simulating seizure 
of the trunk by a selector in the same office So 
as to effect a busy marking of the trunk in the 
other Ofice. - 

6. In a telephone system comprising a trunk 
and an associated two-Way trunk circuit, selectors 
for seizing said trunk circuit. On Outgoing calls, 
means responsive to seizure of said trunk circuit 
by a selector for closing a bridge across the con 
ductors of said trunk and for marking said 
trunk circuit busy to the other selectors, and a 
make-busy relay automatically operative if said 
trunk circuit becomes unserviceable for marking 
said trunk circuit busy to all of said selectors and 
for closing a bridge across the conductors of 
said trunk. 

7. In a telephone system comprising a trunk 
and an associated two-way trunk circuit, selectors 
for seizing said trunk circuit on outgoing calls, 
means responsive to seizure of said trunk circuit 
by a selector for sending a seizure signal over 
said trunk and for marking said trunk circuit 
busy to the other selectors, a fuse for supplying 
electrical energy to said trunk circuit, and a 
relay effective upon the blowing of said fuse to 
send a seizure signal over said trunk and to 
mark said trunk circuit busy to said selectors. 

8. In a telephone system comprising a trunk 
and an associated two-way trunk circuit, se 
lectors for seizing said trunk circuit on outgoing 
calls, means responsive to seizure of said trunk 
circuit by a selector for sending a seizure signal 
over said trunk and for marking said trunk 

circuit busy to the other selectors, a relay in said 
trunk circuit for receiving a seizure signal in 
coming over said trunk, a fuse individual to said 
relay for Supplying electrical energy thereto, an 
other fuse, said other fuse being individual to 
said trunk circuit for supplying electrical energy 
thereto, and means comprising a relay effective 
upon the blowing of the last-mentioned fuse to 
transmit a seizure signal over said trunk and 
to mark said trunk circuit busy to said selectors. 

9. In a multioffice telephone system comprising 
an interoffice trunk and an associated two-way 
trunk circuit at each end of said trunk, selectors 
for seizing said trunk circuits on outgoing calls, 
means in each of said circuits operatively re 
Sponsive to seizure by a selector on an Outgoing 
call for sending a seizure signal Over the trunk 
and for marking the trunk circuit busy to other 
Selectors, a relay in each of Said circuits Oper 
atively responsive to a seizure signal incoming 
over the trunk for marking the circuit busy to 
selectors having access thereto, fuses individual 
to each of said circuits for supplying electrical 
energy thereto, one of the fuses for each circuit 
being individual to said relay, and relay means in 
each of said circuits effective upon the blowing 
of a fuse individual thereto for marking the trunk 
busy to selectors having access thereto and for 
sending a seizure signal Over the trunk. 

10. In a telephone system comprising a first 
office and a second office, a two-way trunk be 
tween Said offices, automatic means in each of 
said offices for seizing said trunk on a call to the 
other df said offices, means in said first office 
operatively responsive to seizure of said trunk 
in said second office for marking the trunk busy, 
and means in said Second office for automatically 
simulating seizure of said trunk to cause the Op 
eration of said busy marking means in said first 
Office. 

11. In a telephone system comprising a first 
Office and a Second office, a two-Way trunk bear 
tween said offices, automatic means in each of 
said offices for seizing said trunk on a call to 
the other of Said offices, means in each of Said 
offices operatively responsive to seizure of said 
trunk in the other of said offices for marking 
the trunk busy, and means in each of said offices 
for automatically simulating seizure of said trunk 
to cause the operation of the busy marking 
means in the other of Said offices. 

12. In a telephone system comprising a first 
office and a second Office, a two-Way trunk be-, 
tween said offices, automatic means in each of 
said offices for seizing said trunk on a call to 
the other of said offices, means in each of said 
offices operatively responsive to seizure of said 
trunk in the other of said offices for marking 
the trunk busy, and means in each of said offices 
for automatically simulating seizure of said trunk 
to cause the operation of the busy marking 
means in the other of said offices and for si 
multaneously marking said trunk busy in the 
office in which seizure is simulated. 

RUSSEL. B. BUCHANAN. 
CHARLES D. KOECHING. 
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