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UNITED STATES PATENT OFFICE 

TANDEM TELEPHONE SYSTEM 
... Walter B. Strickler, East Orange, N. Y., assignor 

... to Bell Telephone Laboratories, incorporated, 
: New York, N.Y., a corporation of New York 

Application December 3, 1940, Seria No. 32,589 
(C, 9-2-2) ... 3 (Clairs. 

This invention relates to telephone systems and 
has for its object to facilitate the establishment 
of Connections between subscribers in offices 
Within exchange areas. 

Offices within an exchange area, may be con 
nected either by direct trunks or by trunks ex 
tending through a tandem office. ... Whether di 
rect trunks or tandem trunks are provided for 
use in a particular connection is primarily a 
question of traffic density, although tandem 
trunking may also serve to supplement direct trunking. 
When two offices are connected through a tan 

den office, the resulting connection may or may 
not exceed the length over which the terminating 
equipment may be controlled, and that length 
also depends on the nature of the terminating equipment. 
In accordance with the present invention, 

means is provided, controlled by the nature of 
the terminating office, to determine whether the 
line designation shall be...recorded in the tandem 
Sender or passed through the tandem sender to 
the terminating office. 
In case of trouble, the tandem sender first 

tries to route the call to a special trunk in order 
to cause the originating sender or operator to 
take over the signaling of the calling subscriber. 
If this fails the tandem sender itself transmits 
the signals to the originating office. 
Means is also provided whereby, when the 

terminating office fails. to exert the necessary 
control of the connection, that control is sup 
plied at the tandem sender. 
In particular, if no assignment is received from 

a terminating call indicator office the tandem 
office Supplies an artificial assignment and if the 
Originating Sender fails to provide...the necessary 
reverse battery pulse, the tandem sender is 
equipped to provide such a pulse. 
These and other features of the invention will 

be more clearly understood from a consideration 
of the following description...in connection with 
the accompanying drawings, in which: 

Fig. 1 shows in diagrammatic form, equipment 
at an originating office as well as an incoming 
trunk at a tanden Office; 

Fig. 2 shows Switches connecting with trunks 
to a plurality of terminating offices, and, sche 
matically, a sender connector, an office link con 
nector, a marker and a marker connector; 

Figs. 3 to 17 show the tandem sender of which: 
Fig. 3 shows the counting relays and the steer 

ing relays; 
Figs. 4, 5, 9 and 10 show the cross-bar regis 

ter; 
Figs. 6 and 7 show the relays for Supervising a 

call indicator call; 
Figs. 8 and 13 show the circuits for controlling 

a full selector call; 
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Fig. 11 shows the sender release relays; 
Figs. 12, 15 and 16 show the trouble timing 

circuits 
Figs. 14 and 17 show...the circuits...for receiving 

designations; and 
Fig. i8 shows the manner of arranging.Figs. 

1 to 17, inclusive. 
No details of the originating and terminating 

offices have been shown, Reference is here made 
to U.S. Patent No. 2,235,803, granted March 18, 
1941, to W. W. Carpenter, for a complete showing 
of the originating circuits at a cross-bar office, 
to Patent No. 2,089,921, granted August 10, 1937, 
to W. W. Carpenter for Terminating crossbar 
circuits, to Patent No. 1,658,829, granted Feb 
ruary 14, 1928, to C. H. Berry for Panel automatic 
equipment having access to called lines, and to 
Patent No. 1968,420, granted. July 31, 1934, to 
A. C. Powell for Call.indicatoirequipment at a 
manual Office. 

In the establishment of a telephone.connection 
through a tandem office' the connection is ex 
tended from the calling subscriber to the tandem 
office under the control of an originating sender 
and marker. 
An office brush and an office group registration 

is then transmitted by means of revertive pulses 
to the tandem sender, which calls in a tandem 
marker and transfers these registrations to the 
marker. The marker selects a trunk outgoing 
to the wanted office and transmits an indication 
to the sender of the nature of the terminating 
office. For a full selector office the tandem sender 
receives the numerical designation and retrans 
mits it to. control the terminating equipment to 
select the wanted line. For a call indicator of 
fice, the incoming and outgoing trunk conductors 
are connected together in the sender and the 
designation is transmitted directly from the 
Originating to the terminating office, the tandem 
sender receiving an indication when the transfer 
is completed. When the designation has been 
received at the terminating office the sender 
causes the incoming and outgoing trunk con 

5 ductors to be connected together by the trunk 
equipment and the sender releases. 
Considering the invention in more detail, when 

the Subscriber at substation 00 originates a call 
for a Subscriber at an office which is reached 
by Way of the tandem office, substation O is 
connected by line switches of and C2 to a dis 
trict junctor which is in turn connected over 
Sender link switches. 03 and 04 with a sub 
scriber or originating sender. The subscriber 
then dials the designation of the wanted line, 
Whereupon the sender connects with a decoder 
marker through the marker connector and the 
marker connects with the district junctor. The 
Sender transmits the office designation to the 
marker, which translates, the designation into 



2 
the necessary information for selecting an out 
going trunk to the wanted office, in this case a 
tandem office, and transmits to the sender in 
structions as to the manner in which the line 
designation is to be transmitted to the terminat 
ing Office. 
Switches fo5 to 08 are operated to connect the 
district junctor with the trunk, and the marker 
and marker connector are released. The sub 
scriber Sender closes a bridge across the tip and 
ring conductors of the trunk to inform the dis 
tant office that it is ready to proceed. 
At the incoming trunk in the tandem office the 

tip of the trunk 09 extends over the tip con 
tact of jack 0, contacts and 2 of relay , 
right winding of relay 8 in parallel with contact 
0 of relay 5 and resistance 6 to battery 

through resistance lamp 7. The ring conduc 
tor of trunk 09 extends over the ring contact 
of jack ?lo, contacts 7 and 6 of relay to 
ground at contact of relay 5. A branch of 
this circuit extends to the left winding of relay 
8 but is incomplete with relay 5 normal. The 

Originating Sender completes its trunk test oper 
ation and then closes a lower resistance bridge : 
ready for office brush selection. 
Relay 8 operates over the circuit above traced 

and this selection loop at the originating office, 
and connects ground over contact 4 of relay 5 
to conductor 20 thereby causing the sender link 
control circuit to select an idle tandem sender 
and operate Sender link switches 208 and 209 to 
connect the trunk with the sender. 

During the operation of the link circuit, trunk 
group relay 20 is operated, grounding conduc 
tors 22, 222 and 223. At the same time, con 
ductor 224 is grounded, operating relay OO 
which extends its operating ground over contact 

of relay 09 to the winding of relay of and 
battery. 
The grounding of conductors 222 and 223 iden 

tifies the frame on which the incoming junctor 
is located. Ground on conductor 222 is con 
nected, over contact 3 of relay ff00 to the wind 
ing of relay 500 which in turn connects its oper 
atting ground to conductor 58 to serve as a 
locking ground until relay 603 operates. Ground 
on conductor 58 extends over the left back con 
tact of relay 60f to the winding of relay 600 
and battery. Relay 600 closes a circuit from : 
ground at its outer right contact over conductor 
f6 7, left contact of relay G5, to the winding 
of relay 04 and battery. Ground on conduc 
tor 223 extends over contact 7 of relay ft Of con 
ductor 6 through the windings of select mag 
net 45 and marginal relay 920 to battery. In 
the absence of trouble, relay 920 does not operate 
but magnet 45 operates, preparing the cross 
points in the corresponding level, and extending 
itS Operating ground over conductor 420 to 
the winding of relay 75 and battery. . 

Relay 75 closes a circuit from ground on con- -s. 
ductor 58, over contact 3 of relay 705, con 
ductor 720, contact 2 and winding of relay 6 
to battery through resistance f6 2. Relay 6 
operates, locking over its contact 3 to ground on 
conductor 58. At the same contact relay 6 
prepares a circuit for relay 63 from battery 
through resistance 64, but relay 63 is shunted 
over its own contact by the operating circuit of 
relay 6. Relay f6 closes a circuit from 
battery through the Winding of hold magnet 400, 
back contact of magnet 40, conductor 42, con 
tact 4 of relay f 6f f, contact 4 of relay 63 to the 
windings of relay 3. The right winding of 

After an idle trunk has been seized, 
5 
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2,281,886 
relay 73 extends to battery while the circuit 
through the left Winding remains open until 
relay fo9 is operated. 
The grounding of conductor 22 completes a 

circuit over contact of relay 00, winding of 
relay C3 to battery to identify the office unit in 
which the wanted line is located. 
With relay CO operated conductors 225 and 

226 are connected together. The link controller 
circuit responds to this signal and certain other 
tests by grounding conductor 22, thereby com 
pleting a circuit over contact 7 of relay floo, 
right front contact of relay if 04, conductor if T 
to the left winding of relay 603 and battery. 
Relay 603 connects ground to conductors 66 to 
620 as well as to conductor 58. Relay 83 now 
locks to conductor 66 and relay 500 locks to 
conductor 58. Ground on conductor 68 oper 
ates a relay in the controller circuit which marks 
the sender busy and which returns ground over 
conductor 228 completing a circuit over contact 
9 of relay 603, conductor 62, contact of relay 
6, conductor 68, back contact of relay 920, 
conductor 922, back contact of relay f 50, con 
ductor 59, contact 2 of relay 03, contact of 
relay O2 to the winding of relay 09 and 
battery. 

It may be observed that the circuit for oper 
ating relay 09 makes a number of tests since 
it can only be completed if one and only one of 
the office unit relays ff02 and f O3 is operated. 
Likewise it cannot be closed if more than one 
frame units relay is operated as would be indi 
cated by the operation of relay 920. Nor can it 
be operated if two frame tens relays are oper 
ated. The fact that one frame units, and one 
frame tens relay have been operated is shown by 
the operation of relay f 6 fl. 

Relay 09, when operated, locks to conductor 
S6 and grounds conductors 9 to 25. Ground 
on conductor 9 completes a locking circuit for 
relay 705 over contact of relay 703 and the 
back contact of relay 73 in parallel, contacts 
4 and 7 of relay 705 to battery through the 
Winding of relay 705. Ground On conductor 

25 extends over contact 2 of relay f l (3 to con 
ductor 26, contact 6 and left winding of relay 
603 to hold relay 603 operated. Ground also ex 
tends from conductor f 26 over contacts 7 and 8 
of relay O9 to conductor 225 to hold the link 
Switches 208 and 209. A further branch of this 
circuit extends over contact 8 of relay ff00 to 
conductor 229 as an indication that the connec 
tion between the incoming junctor and the sender 

5 is complete and controller may release. 
Relays 603 and 09 also operate several re 

lays which have no function in the normal oper 
ation of the senders. For example, ground on 
conductor 58 completes a circuit over contact 
6 of relay if 3 to battery through the winding of 
relay 60. Relay 60 in turn closes a circuit from 
grounded conductor 58, front contact of relay 
60, contact f of relay 64, contact of relay 202 
to battery through the winding of relay 203. 
Ground on conductor 24 operates relay 65 
over contact 3 of relay 6f 6. The function of 
relays 60, 203 and 65 will be discussed in con 
nection. With calls which encounter trouble or 
delay. 
When relay 9 operates, it opens the circuit 

of relay if Of and, when the controller circuit re 
leases, the circuit of relay OO is opened and that 

The circuits connecting the con 
troller with the Sender which extend over con 
tacts of relays 00 and 0 are common to a 
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group of senders, were individualized to this 
sender by the operation of relays f(0. and Ol, 
and on the release of these relays revert to the 
use of the remaining senders of the group. The 
Sender is connected with the incoming trunk of 
Fig. 1. Over the, incoming tip and 'ring conductors 
234 and 235, the outgoing, tip. and ring conduc 
tors 23f and 232 and control conductors' 230, 233 
and 236, by means of link-switches 208 and 209, 
While conductor. 225.2xtends to the hold magnets 
of the link switches as above described. 
... When relay if 9 grounds conductor - f2 the 
'circuit previously traced for hold magnet 40 of 
the register switch is extended, in parallel with 
battery through the right winding of relay 3, 
through the left winding of relay 3 to ground 
on conductor 2. Relay f3 being differential 
"does not. Operate at this time, but magnet 499 
does operate, locking over its inner contact" to 
grounded conductor 58. With select magnet, 
45 operated, the operation of hold magnet 400 
closes cross-point 422. The locking ground, for 
magnet 400 extends back over the operating cir 
cuit of magnet 406 to the right winding of relay 

3, permitting that relay to operate. Relay 
f73 opens one branch of the locking circuit of 
relay. To 5. 
When the switches 208 and 29 have operated, 

the trunk tip; and ring conductors 34 and 35 
are connected through the link to conductors 234 
and 235 respectively. The operation of relay 603 
extends tip conductor 234 over contact of relay 
633, contact f of relay. 604, left. contact of relay 
S5, contact f of relay 702, contacts 2 and of 
relay 697, contact f of relay 79, contact 2 of 
relay T2, back contact of relay 7, conductor 
74, contacts 2 and 6 of relay 692, conductor 
69, contact 6 of relay 54, contact of relay 
See, conductor. 629 to the winding of relay f (2 
and battery. In parallel with relay 102, con 
ductor 629 extends to battery through resistance 
5 and over contact T of relay. 54, conductor 
f52, contact of relay T36 to battery through 
resistance it. 
Ring conductor 235 is also extended over con 

tact to of relay 883, contact 5 of relay 64, right 
contact of relay 66, contact 7 of relay 2, con 
tacts 7 and 8 of relay 697, contact. 9 of relay 700, 
contact S of relay, 792, conductor 75, left con 
tact of relay 594, right contact of relay 60t, 
conductor 82 to ground through the winding 
of stepping. relay ft2. : Relay 2 is shunted by 
ground over contact 8 of relay 5, contact 5 of 
relay 706 and contact 9 of relay 793. 
When relay f9 grounds conductor .22 it 

cornpletes a circuit over contact 4 of relay. 6, 
conductor; 239, through the linkSwitches 209 and 
208 to conductor 30, operating relay fil. Relay 

disconnects battery and ground through the 
windings of relay 8, from conductors i3 and 
35 to improve the pulsing condition between the 

Subscriber sender and the tandem sender. 
Relay 72 operates in the circuit above traced 

and closes a circuit from ground at its front con 
tact, conductor 75, contact f of relay. 54, con 
ductor. 52, contact. 2 of relay, 793, contact 2 
of relay 5, winding of relay 6 and battery. 
Relay. G6 locks to conductor i 520, disconnects 
battery through resistance. 97 from in shunt of 
relay 2 and closes a circuit for relay 703. 
Relay T3 at its contact 2 opens the locking cir 
cuit, for relay 75 and magnet 45 permitting 
them to release. With relays 93 and 706 op 
erated and relay 95 released, the shunts around 

5 

20 

30 
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60 

75 

3 
the winding. of relay 2...are opened, and that 
relay operates. 
... Relay 2, in operating, closes: a circuit from 
ground over the top contact of cross-point, 422, 
iconductor 423, contact of relay f2, conductor 

8, inner upper contact of cross-point 422, con 
ductor. 424 to the winding of relay: 50 and bat 
tery. 
: It may be noted that to extend the life of the 
contact. of the 'stepping: relay the current flow 
over that contact is reversed under the control 
of the frame register cross-points for approxi 
mately half of the calls, since, for odd-numbered 
frames, conductor A23 is grounded and conduc 
tors f8 and 24 connected over the cross-point, 
While for even-numbered frames, conductor f f 8 
is grounded and conductors. 423 and 424 con 
nected together. 
When relay 50 operates in response to the 

operation of relay 2, it connects ground to 
conductor 62), holding relay 82 operated and 
shunting both relay: if t 2 and the stepping relay 
of the Subscriber sender. Relay 2 releases, 
opening the circuit of relay 58 which removes 
the shunt from relay f 2. Relay 2 reoper 
ates and reoperates relay 5f ). This cycle con 
tinues until the subscriber sender, having counted 
a number of releases of its stepping relay deter 
mined by the setting of the register thereat, opens 
the pulsing circuit to release both relay, 2 and 
relay 702 to terminate the transmission of the registration. 
Each time that 'relay "f 5 to operates, it also 

closes a circuit from ground at its outer contact, 
5 contact of jack 599 to conductor (522. The first 

Connection of ground to . conductor. 522 com 
pletes a circuit over the left-back contact of relay 

8 through the winding of relay is to bat 
tery.". Relay 789 locks through the right winding 
of relay fe8, back contact of 'relay 4, outer 
contact of relay 709 to ground at contact 4 of 
relay: 706 and contact 8 of relay 703. Relay 
708 does not operate in this locking circuit, 

being shunted by the operating circuit of relay 
'09. When relay 5 to releases, relay 708 oper 
ates. The next grounding of conductor 522 
colnpletes a circuit over the left. front contact 
and left winding of relay TC3, right winding of 
relay if 4 and battery. Relay 714 opens the 
locking circuit of relays f 109; and 708. Relay 
109 releases, but relay 708 remains operated 

in Series with relay T4 until relay 5 to removes 
ground from conductor; 522, at , which time re 
lays 708 and 74 release, leaving the, three 
relays 8, 7.09 and T (4 normal, as at the 
beginning of the first pulse. This cycle is re 
peated as long as relay, 50 continues to operate 
and release. The right" contact of relay 708 is 
grounded over contacts 8 and 7 of relay 703. 
Therefore, with relay: 8 operated at the end 
of odd pulses, conductor fill is grounded and 
with relay 708 released at the end of even pulses 
conductor 6 is grounded. 
The first connection of ground to conductor 

completes a circuit over contact 6 of relay 
494, contact 6 of relay 402, contact of relay 
493, contact of relay: 405 to the winding of 
relay 4 and battery. Relay f 40 locks over 
normal contacts of relays 483, 403, 404 and 
495, conductor (407 over, contact to of relay 
f3 to grounded conductor 9 and over con 
tact 5 of relay 705 to grounded conductor 2. 
On the second pulse, ground on conductor it is 

extends over contact 4 of relay.f4e to the wind 
'ing of relay 402 and battery, Relay 482 locks 
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over its alternate contact and Over the normal 
contact of relay 403, and thence as above traced 
to grounded conductors 9 and 2. Relay 
492 opens the locking circuit of relay 40 which 
releases. 
The third, fourth, fifth and sixth operations 

of relay 5 O cause relays 403, 404, 405 and 
406 to operate in turn. Relay 425 locks over 
contact 6 of relay 40 and, therefore, remains 
operated during the sixth pulse. Relay f406 
locks through its left winding and contact 4 to 

- conductor 47 and thence to ground and re 
mains operated through any additional pulses. 
With relays 406 and 405 operated the previously 
traced circuit from conductor 77 to the Wind 
ing of relay 48 extends over contact 7 of relay 
406 instead of over contact of relay 45. 

Therefore, the seventh pulse operates relay 4, 
releasing relay 405, and the eighth, ninth and 
tenth pulses operate relays 402, 403 and 494, 
respectively. 
The originating Sender causes the registration 

of office brush selection and office group selection 
irrespective of the nature of the terminating 
Office. 
When the originating sender circuit breaks the 

pulsing circuit at the end of office brush selection, 
releasing relays 702 and 2 to stop the gen 
eration of the revertive pulses, the release of 
relay 702 in turn releases relay 706 and relay 
703. Relay 703 is made slow to release to allow 

Sufficient time for the operation and locking of 
the last pulse counting relay. 

ASSunning that relay 402 is operated at the 
end of the Selection, a circuit is closed as Soon 
as relay 703 releases from ground at contact 3 
of relay 1609, contact 6 of relay 705, conductor 
78, contact of relay i406, conductor 408, 

contact 3 of relay 73, conductor 79, contact 
4 of relay 402, conductor f409, Winding of select 
magnet 9 to battery through the winding of 
relay 920. Magnet 9 extends its operating 
ground to conductor 420, operating relay 705 
which locks over back contacts of relays T 03 
and 73 to grounded conductor 9. 
When relay T05 released, following the frame 

registration, relay 63 operated in the locking 
circuit of relay 6. Therefore, the present 
operation of relay G5 closes a circuit from 
grounded conductor 58, over contact 3 of relay. 
f705, conductor 720, contact 2 of relay (613 to 
battery through resistance 62 in shunt of the 
winding of relay 6, causing relay 6 to re 
lease. Relay 63 is held operated over the nor 
mal contact of relay 16 fi and conductor 129. 
With relay 6f released, relay 613 and hold 
magnet 400 operated, a circuit is closed from bat 
tery through the winding of the office brush hold 
magnet 40, back contact of hold magnet 402, 
upper front contact of magnet 490, conductor 
425, contact 5 of relay 6, contact 3 of relay 
63 to the windings of relay T3. Since the 

left Winding is now connected to ground over 
conductor. 2, magnet 40 operates immedi 
ately, closing cross-point 926 and locking to 
ground over conductor 620, thereby causing relay 
f73 to operate to open one branch of the locking 
circuit of relay 705. 
With Cross-point 926 closed a circuit is com 

pleted from ground over the inner upper contact 
of cross-point 926, conductor 967, winding of 
relay 708 to battery as an indication that office 
brush Selection has been completed. 
When the originating sender is ready for the 

next selection, that is, office group selection, relay 
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702." reoperates, in turn operating relays T06 

and 703 and releasing relays T05 and 63. 
The stepping relay may now operate to cause 
the generation of the next set of revertive pulses. 
The control of the registration is primarily in 

the originating sender, which holds the pulsing 
circuit closed until it has counted the correct 
number of pulses. Then it holds the circuit open 
while it performs several internal operations to 
get ready for the next selection, after which it 
recloses it. However, in order to prevent selec 
tions from succeeding one another too rapidly 
to be registered properly in the tandem sender, 
the latter is arranged to prevent a succeeding 
Selection from starting until the preceding selec 
tion has been registered. 
The originating sender counts one set of pulses, 

breaks the pulsing circuit, then closes it again 
for the next set of pulses. The pulses are also 
Counted on relays 40 to 406 as above de 
scribed, and when the pulsing circuit is broken, 

- relays T02, 706 and 703 release and a select 
magnet is operated in turn operating relay 705. 
Relay 705 either operates or releases relay 6 
to close the circuit for one of the hold magnets 
and relay fl 3 operates, 
The originating sender may complete its func 

tion and reclose the pulsing circuit, reoperating 
relay 702, before the tandem sender can com 
plete the above operations. The next set of 
pulses must not start before the operated one 
of the pulse counting relays f40 to 406 has re 
leased and that relay must not release before 
the Select magnet and relay f O5 have operated. 
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Therefore, the pulse counting relays are made 
to lock over a back contact of relay f 105 and 
relay 706 is made to operate over a front con 
tact of relay 705. 
When relay fo5 operates for a first selection 

the pulse counting relays are released and relay 
706 can operate, in turn operating relay 703 

but the pulses for the second selection cannot 
start until relay 705 releases, and relay 705 
is held operated until relay T 3 operates to in 
dicate that the cross-point has been closed. 
Relay 705 is also held operated until relay 702 
Operates So that, if the tandem sender completes 
the registration faster than the originating 

55 

Go ductor 927, contact 6 of relay 703, conductor 

65 

- Sender completes its operation, the pulsing can 
50. not start prematurely. 

The office group selection takes place in a 
manner Similar to the office brush selection 
above described, resulting in the operation of 
hold magnet 402 and a cross-point in the corre 
Sponding vertical, for example, cross-point 928. 
When relay T02 releases, and before slow relay 
703 releases, a circuit is closed from ground 

at the back contact of relay 702, conductor f721, 
back contacts of relays 73 and 72, conductor 
f6, uppermost contact of cross-point 926, con 
722, winding of relay 7 and battery. Relay 7 
locks to grounded conductor 23. 

Relay 7 disconnects relay 702 from the in 
teroffice tip conductor and extends that conduc 
tor over the left front contact of relay Til, con 
tact 3 of relay 705, conductor 7f7 to ground at 
contact 3 of relay 600. This operation prevents 

70 
trunk test from taking place at the originating 
Sender until the tandem sender knows the nature 
of the terminating office, and also discharges the 
cable conductors. 
With Cross-point 928 closed, a circuit may be 

75 traced from battery through the Winding of re 
lay 23, conductor 24, uppermost contact of 
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cross-point 928 to ground. Relay 23 operates 
in this circuit and closes, a circuit from ground 
over its contact 5, conductor 88, back contacts 
of relays 80 and 8 in parallel, conductor 23, 
normal contacts of relay 70 and 604, conduc 
tor 87 to the winding of relay 809 and battery. 
With relay 809 operated, battery is connected 

over conductor 89 directly to the marker con 
nector as a battery Supply to certain relays and 
over conductor 8 9, contact 3 of relay 00 and 
conductor f724 to the marker, connector to cause 
the connector to seize an idle marker and con 
nect it. With the Sender. - 
When the marker and Sender have been con 

nected together, ground from conductor 24 is 
extended over contact 7 of relay 60, contact 
of relay f66, contact 6 of relay 7 to conductor 
239 to notify the marker that a first trial is being 
made. 
With Cross-points 422, 926 and 928 operated, 

the frame, office brush and office, group registra 
tions are transmitted to the marker through the 
marker connector by , grounding two of seven 
conductors at each cross-point. One conductor 
identifies the position of the cross-point as in 
the first or second half of the vertical while the 
second conductor identifies the position of the 
croSS-point in the half vertical. Cross-points 422 
and 926 ground conductors $51, 457, 962 and 966 
employing ground connected directly to the 
CrOSS-point. Cross-point, 928 grounds conductors 
95 and 96 by means of ground supplied over 
conductor 929 and contact of relay 66. Con 
ductors 45, 457, 962, 975 and 976 extend directly 
to the marker connector. Conductor 966 extends 
over contact 5 of relay C3 and conductor 29 
to the marker connector. Relay f so also 
grounds conductor 523 to complete the frame 
identification. 
The marker records these registrations and 

employs the frame registration as a means for 
obtaining access to the tandem trunk and the 
office link Switches of Fig. 2 through the office 
link connector. The office brush and office group 
designations are translated by the marker into 
the operation of a route relay which identifies 
the terminating office, controls the selection of a 
trunk outgoing to that office and the connection 
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ductors 962 and 966 were grounded as previously 
described. From an inspection of the drawing it 
will be apparent that conductor. 962 is grounded 
when cross-point 926 is closed in response to two 
revertive pulses or when cross-point 426 is closed 
in response to seven revertive pulses and, there 
fore, indicates the position of the cross-point in 
either, group of five. Conductor. 966 is closed by. 
any cross-point in the lower group of five and is 
extended to either conductor. ft29 or conductor if 21 according as relay.ff C3 or f02 is operated. 
Conductor 466 which is grounded by any cross 
point in the upper group of five is extended to 
conductor 29 if relay 02 is operated and to 
conductor. 27 if relay O3 is operated. It is, 
therefore, apparent that discrimination between 
two sets of fifty codes may be made either by the 
addition of five pulses to the office brush selec 
tion or by a signal from the trunk group through 
the sender link. 
When the marker has determined what office 

is Wanted it transmits a signal. to the Sender in 
dicative of the type of office. and the manner in 
which the sender must function in the extension 
of the connection. The class of call is indicated 
by relays f(2, TC4 and 70 which are operated 
as follows: 
Full selector call to panel 

office------------------. None 
30 Full selector call to cross- - 

bar office--------------- Relay T12 
To call indicator office, tan 
dem or direct-----------. Relay 704 - 

To an operator-----------. Relays 70 and 84 
35 To a vacant code.---------. Relays and TE 2 

40 

of the tandem trunk with the outgoing trunk. 
In these operations the marker functions in 
eSSentially the same manner as the originating 
marker shown in the above-mentioned. Carpenter 
Patent 2,235,803. 

Since, in normal operation, the originating 
Sender is equipped to select One of five brushes 
and One of ten groups, the maximum number of 
codes transmitted to the tandem. sender and 
marker in that case is fifty. However, certain. 
senders are equipped to receive more than five 
revertive pulses during office brush selection on 
tandem calls, permitting the use of as many as 
One hundred Codes. Other offices obtain access to 
a possible one hundred codes by using different. 
groups of trunks for two offices identified by the 
Same Code. In the latter case the tandem sender 
receives a discriminating signal from the trunk 
group relay in the sender link, operating either 
relay 2 or 3 according to the incoming 
trunk group. When both arrangements appear 
in the same exchange area, the tandem sender is 
equipped to receive either signal. 

In the operations above traced it has been as 
surned that the connection originated in an office 
of the latter type. Cross-point 926 was closed in 
response to the office brush registration and con 
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The marker also indicates the resistance to be in 
cluded in the out-pulsing circuit by operating re 
lays 395 and 308 as follows: - . . . . . 

900 ohms----------------- None 
600 ohms----------------- Relay 308 
300 ohms----------------- Relay 305 
0 ohms------------------- Relays f3C5 and 338 
For calls to certain panel type offices, relay 38 is operated. 

If multioffice terminating units are reached 
over common trunk groups, the marker will oper 
ate relay 30 for one of the offices and this re 
lay will be normal for the other. 

Call to panel office - 

Assuming first that the wanted office is a panel 
office, none of the relays f2, 704 or of Will be . 
operated, and assuming that a high resistance is 
required, neither relay 395 nor 368 will be op 
erated but relay 309 will be. For a full selector 
call, whether to a panel or cross-bar office, the 
remaining selections are recorded in the tandern 
sender and are retransmitted to the terminating 
office. . . 

After the marker has decoded the registration, 
has transmitted the selection control informa 
tion to the sender and has seized the office link 
connector, it grounds conductor 34, operating 
relay 300. Relay 300 operates and extends 
ground from conductor f3f4 over contact 2 of 
relay 300, conductor 1315, contact i? of relay 
603, conductor 236, through the sender link 
switches 209 and 208 to conductor 36, contact 
2 of relay f4, contact 7 of relay 5, winding of 
relay 9 and battery. Relay f 9 locks over its 
contact 4 and conductor f 25 through the office 
link connector to ground in the marker. This 
ground also serves as a locking ground for relay 
300 after the direct connection between the marker and sender has been opened. 
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closed from battery through resistance. 30, con 
tact 5 of relay f300, winding of out-stepping re 
lay 392, contact 3 of relay 300 to ground, soak 
ing the winding of relay 302 in preparation for 
connection to the outgoing trunk. 
The marker now grounds conductor 224 com 

pleting a circuit over contact 3 of relay 22, con 
ductor 25, winding of relay to and battery. 
Relay ft 00 closes a locking circuit over contact 
2, conductor 725, contact 7 of relay 809, con 
ductor 83 to ground at contact 4 of relay it. 
With relay 700 operated the start circuit for 

the marker connector is opened, the marker con 
nector is released and the marker disconnected 
from the sender. The marker, continues to func 
tion and may send a trouble, release signal to the 
sender by way of the office link connector, the 
trunk and the sender link if it cannot complete 
its function. 
When relay 100 operates, it closes a circuit 

from battery over contact. 2 of relay 809, conduc 
tor 823, winding of relay 336, conductor 337, con 
tact 4 of relay 39, conductor 36 to ground 
at contact of relay 00. Relay 336 operates 
in this circuit and closes a locking circuit for it 
self through the winding of relay 326, contact 3 
of relay 336, contact of relay 321, conductor 
f36 to ground at the contact of relay. TC0. 
Relay 326 cannot operate at this time, being 
shunted by the operating circuit of relay 336. 
When the marker has completed the connec 

tion between the trunk of Fig. 1 and the Wanted 
office, it disconnects ground from conductor 25, 
releasing relays 9 and 300. The release of 
relay 300 opens the operating circuit for relay 
336 and permits relay 326 to operate. 
When relay 326 operates it closes a circuit 

from battery through the Winding of relay 705, 
contact of relay 704, conductor 78, contact 
3 of relay 326, conductor 338, contact of relay 
2?2 to ground on conductor 24. Relay 705 

locks, independent of relay 326 over contact 
of relay 704, contact 8 of relay 705 to ground 
over conductor 338 as above traced. 
When relay 705 operates, a circuit is closed 

from ground at its contact 6, contact of relay 
80 to the winding of relay 8 and battery. 
Relay 8 opens one of the parallel connections 
between conductors 88 and 23 for a purpose : 
which will appear hereinafter. A branch of the 
circuit for relay 8 extends over contact of 
relay 892 to the winding of relay 803 and bat 
tery. Relay 803 holds open a circuit, the pur 
pose of which will be discussed later. 
With relay 705 operated, the impulsing circuit 

is reclosed, relay 705 at its contact 3 disconnect 
ing the incoming tip conductor from ground and 
at contact 4 connecting it to conductor 74 and 
thence to the winding of relay 02. Five regis 
trations, namely, incoming brush, incoming 
group, final brush, final tens and final units are 
received in the same manner as the office se 
lections and are set up on the five remaining 
verticals of the cross-bar register. 
When relay 336 operated it closed a circuit 

from battery through the winding of relay 812, 
contact of relay 800, conductor 827, contact 
4 of relay 336, conductor 34, contact 4 of relay 
304, conductor 317, normal contact of hold 
magnet 594, which controls the incoming group 
vertical, to grounded conductor 6 9. Relay 82 
closes an obvious circuit for relay 8f3. 
When the incoming brush selection has been 

received one of the cross-points in that verti 
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With relay 300 operated, a local circuit is cal, for example, cross-point: 939 is closed and 

hold magnet 403 operated. Magnet 403 locks 
over conductor 620. Similarly, in response to 
the registration of the incoming group selection, 
one of the cross-points controlled by magnet 504 
is operated, for example cross-point 030, and 
magnet 504 is operated, locking to conductor 
69. 
When magnet 54 operates, the circuit of relay 

82 is opened and that relay releases, in turn 
releasing relay 83. The release of relay 83 
completes a circuit from battery, contact of 
relay 809, conductor 820, winding of relay 805, 
conductor 82, back contact of relay 305, con 
ductor 340 to ground at contact .2. of relay 83. 
With relay 805, operated, relay 808 operates in 
a circuit from battery on conductor 820, Winding 
of relay 808, contact 4 of relay 805 to ground 
at contact of relay 83. Relay 808 locks. Over 
its contact 3 to contact f of relay 8f3 independ 
ent of relay 805, supplies ground to the count 
ing relays of Fig. 3 and prepares a test circuit 
for the trunk outgoing to the terminating office. 
This trunk test circuit is completed when relay 

326 operates and extends to battery and ground 
at the incoming selector of the terminating of 
fice. The circuit may be traced in part from 
battery on the outgoing tip conductor through. 
the switches 207, 206, 20 and 200, conductor 
13t, through sender link switches 208 and 209, 
conductor 23, contact 2 of relay 703, contact 
5 of relay 705, conductor T 9, contact 2 of relay 

| 8f 6, conductor 622, contact 4 of relay 802, con 
tact 2 of relay 808, contact 5 of relay 83, con 
tact 2 of relay 336, contact 3 of relay 800, wind 
ing of relay 33, contact 2 of relay 309, con 
ductor 339, resistance 327, contact 5 of relay 
326, conductor 326, back contact of relay 305, 
resistances 306 and 307, back contact of relay 
308, conductor 720, contact 7 of relay 705, con 
tact of relay 703, conductor 232, through the 
sender link switches 209 and 208, conductor 32 
and through the switches 200, 20, 206 and 207 
to ground at the panel office. 

If the trunk circuit is ready for use, relay 
33 operates, closing an obvious circuit for re 
lay 3. Relay 3 closes a circuit from ground . 
at its contact, conductor 38, windings of relays 
85 and 86 in parallel, conductor 822, winding 
of relay 300, conductor 820 to battery at contact 
of relay 809. 
Relay 85 closes a circuit from battery Over 

conductor 823, winding of relay 33, contacts 5 
of relays 32, 322, 323, 324 and 325, conductor 
342, contacts of relays 84 and 806, front con- . 
tact of relay 85, conductor 824, normal contact 
of relay 704 to grounded conductor 23. Relay : 
33 operates and locks through the winding of 
relay 32, lower contact of relay 33, contact 
of relay 322, to ground over conductor 36. At 
its upper contact, relay 33 closes a circuit from 
battery through the winding of relay 83, con 
ductor 27, upper contact of relay 33, contact. 
6 of relay 326, to ground over conductor 36. 

Relay 83 opens the circuits of relays 805 and 
808 causing them to release. Relay 808 opens 
the trunk test circuit, releasing relay 33 which 
in turn releases relay 3, and permits relay 
32 to operate in the locking circuit of relay 
331, above traced. The operation of relay 32 
opens the locking circuit of relays 326 and 336 
permitting these relays to release. The release 
of relay 336 releases relay 83 and thereby causes 
relays 805 and 808 to reoperate. Relay 32 closes 
a circuit from ground at its contact 6, winding 
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of relay 800 to battery on conductor 820. Relay. 
80 locks to ground over its contact . 
The sender is now ready to control the in 

coming brush selection at the terminating office, 
and the out-pulsing circuit for this purpose ex 
tends as traced for the test circuit to the con 
tact 5 of relay 8f3, whence it extends over Con 
tact of relay 336, or contact 8 of relay .800 
and through resistance 88, in parallel with the 
upper winding of relay 84, contact 5 of relay 
830, winding of out-stepping relay 302, contact 
of relay 86, contact 6 of relay 800, to conductor 
f326 and thence as traced for the test circuit. 

Relay 88 does not operate in this circuit, 
being polarized, but relay 302 operates closing 
the counting relay circuit from ground at contact 
f of relay 363, contact of relay 3S2, contact 5 
of relay 303, conductor 320, back contact of 
relay 3 f6, back contact of relay 3 f, contact 3 of 
relay 32, conductor 343, bottom contact of cross 
point 939, conductor 93), back contact of relay 
3 : 2, winding of relay, 382 to battery over con 
ductor 820. Relay 382 operates and prepares a 
locking circuit for itself through the winding of 
relay 32, contact of relay 3S2, back contact of 
relay 36, conductor 350, to ground at contact 4 
of relay 898. Relay 32 cannot operate being 
shunted by the operating circuit of relay 32. 

Revertive pulses from the incoming selector in 
termittently release relay f382. The first release 
permits relay 3 2 to operate and extend the 
counting circuit over its front contact, conductor 
345, contact 3 of relay 895, conductor 825 to the 
winding of relay 30 and battery over conductor 
823. When relay 392 reoperates at the end of 
this pulse, relay 39 operates and locks through 
the winding of relay 3 and conductor 34 to 
ground at contact 5 of relay 838. At the next 
pulse relay 3 operates and extends the count 
ing circuit from the back contact of relay 36, 
over the front contact of relay 31, conductor 
346, contact 3 of relay 304, conductor 32, 
contact, of relay 335, contact 6 of relay 334, 
contact of relay 332, conductor 822 to the wind 
ing of relay 329 and battery on conductor 82), 
When relay 392 reoperates, relay 3) operates 
and locks in a circuit from battery on conductor 
828, winding of relay 30), conductor 822, wind 
ings of relays 85 and 86 in parallel, conductor 
3 i8, front contact of relay 30, conductor 344 to ground. 
At the third pulse relays 85 and 86 operate, 

relay 86 opening the Out-pulsing circuit to per 
nit the incoming selector to advance for group 
selection. Relay. 85 closes a circuit, which ex 
tends from ground to its front contact as previ 
ously traced, contact f of relay 886, contact of 
relay 84, conductor 342, contacts 5 of relays 
325, 324, 323 and 322, contact 4 of relay 32, 
winding of relay 332 to battery over conductor 
33. Relay 332 locks through the winding of 

relay 322, contact 3 of relay 332, contact of relay 
323 to ground over conductor. 36. Relay 322 
does not operate at this time. 

Relay 332, in operating, closes a circuit from 
battery through the winding of relay 82, con 
ductor 826, contact of relay ff2, conductor 
| 26, contact to of relay 80, conductor 827, con 
tact 4 of relay 332, contact 2 of relay 32 to . 
ground over conductor 36. Relay 82 operates, 
in turn operating relay 83, which releases relays 
885 and 88. Relays 888 and 83 further open 
the out-pulsing circuit and release the counting 
relayS. 
leased and relay 322 operates in the locking cir 

Relays 85 and 816 are, therefore, re 

5 

0 

20 

2 5 

30 

35 

40 

60 

cuit of relay 332, opening the locking circuit for 
relays 32 and 33 f which release. With relay. 
33 released, relays 8 f2 and 83 release, after 
which relays 805 and 808 redperate. 
In general, incoming group selection takes plate 

under the control of relays: 332 and 322 and 
cross-point C30 in substantially the same man 
ner as did incoming brush selection. 
When relay: 808 releases following incoming, 

group selection, at which time. relay 333 will be 
operated under the control of relay 85, the out 
pulsing circuit is closed as above traced from 
the Outgoing tip conductor to contact 4 of relay 
892, and thence over contact of relay 898, high 
resistance 89, contact. A of relay 309, con 
ductor 330, contact f of relay 334, contact 3 of 
relay 333 to conductor 326 and back to the out 
going ring conductor. When relay 85 releases, 
relay 323 operates in the locking circuit of relay 
333 to release relays 332 and 322 and prepare 
for final brush Selection. 
In Order to prevent the start of this. Selection 

before the corresponding registration incoming 
from the originating sender has been completed, 
at the same time that relay 333 operates, ground 
ing conductor 827 to operate relay 82, it closes 
a branch of that circuit from conductor 827 over 
contact of relay 333, conductor 347, contact 2. 
of relay 384, conductor. 32, normal contact of 
final brush hold magnet 55 to ground over, con 
ductor 69. When the final brush registration 
has been completed magnet 595 operates, open 
ing the holding circuit for relay 8A2 and per 
mitting that selection to be sent out to the ter 
minating office. 

Final tens Selection takes place with relays 
334 and 324 operated and final units selection 
with relays 335 and 325 operated. In each case 
relay 82 is held operated over the normal con 
tact of the corresponding hold magnet until the 
incoming registration has been completed. When 
relay 334 operates, it closes a circuit from ground 
over its contact 3, conductor 348, winding of re 
lay 363 to battery on conductor 32). . . Relay 
33 locks to ground over its contact 3 and re 

verses the direction of current flow over the con 
tacts of stepping relay 302 to minimize Wear on 
them. 

Either final tens or final units selection may re 
quire more than five pulses, in which case, when 
relay 3 operates, the counting circuit is ex 
tended by relay 334 or 335 and the cross-point 
to the Winding of relay 306. Relay 336 locks in 
Series with relay 3f6 under the control of relay 
88 and subsequent pulses operate relays 305, 
38.4, 303 and 392. When relay 395 operates the 
circuit of relay 85 is opened and the pulsing 
circuit extends from the contact of relay 32 
over conductor 345, over contact 2 of relay 865. 
to conductor 822 and the winding of relay 390, 
to terminate the pulsing. 
When relay 85 is operated at the end of the 

final units selection, it operates relay 336 which, 
as before, locks through the winding of relay 326. 
The counting relays are released, permitting relay 
326 to operate and the out-pulsing circuit is re-. 
established. At the incoming selector a single 
long pulse of reversed battery is transmitted as 
the Selector advances to position to ring the called 
Subscriber. Relay 302 operates as before, in re 
Sponse to this pulse. Since the current is now 
reversed, relay 804 also operates, closing a lock 
ing circuit for itself from battery through its 
lower Winding, contact. 5 of relay 3C9, conductor 
828, contact f of relay f 602, conductor is 27 to 
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ground over the contact of relay 804. Ground 
on conductor 62 also extends Over contact 2 of 
relay 326, contact 9 of relay. 800, winding of relay 
8 4 and battery. With relay 84 operated, 
ground connected to conductor 320 by relay 302 
extends over contact 5 of relay 8:4 to conductor 
822 and the winding of relay 30. Relay 300 
locks through the windings of relays 85 and 
86 as before, relays 85 and 86 operating when 
relay 302 releases at the end of the reverse bat 
tery pulse. 
To guard against failure of these relays to 

operate due to an exceptionally short operation 
of relay 302, which might occur with certain 
trunks, relay 309 is operated as above described 
whenever such a trunk is to be used. A sup 
plementary circuit is therefore closed from bat 
tery on conductor 820, winding of relay 300, con 
ductor 822, windings of relays 85 and 86 in par 
allel, conductor 38, contact 5 of relay 309, con 
tact 4 of relay 8.4, contact 3 of relay 802 to 
ground at contact 6 of relay 705. Relay 86 
opens the out-pulsing circuit as before. 
When the final units selection has been re 

ceived from the Originating sender, the in-puls 
ing Circuit is reclosed by the originating sender 
to await a reverse battery pulse. Relay 702 
operates as before, in turn operating relays 76 
and T03, but the in-stepping relay is prevented 
from Operating by a shunting ground connected 
to conductor 62 over the upper contact of the 
final units cross-point. When relay 85 operates 
following the Operation of relay 84, in response 
to the reverse battery pulse from the terminating 
office, a circuit is closed from grounded conductor 

23, normal contact of relay C4, conductor 
824, front contact of relay 85, contact f of relay 
806, contact 2 of relay 814, conductor 829, contact 
5 of relay 703, to the winding of relay 704 and 
battery. Relay 704 operates and locks over its 
alternate contact to conductor 23. Relay 704 
at its inner left contact also grounds conductor 
62 to prevent the in-stepping relay if 2 from 
Operating and at its outer left contact closes a 
circuit for relay 602. 

Relay 602, in operating, extends the incom 
ing tip conductor 234, which may be traced to 
conductor 74 as before, over contact 5 of relay 
602 to ground on conductor 77 and extends 

the incoming ring conductor 235, which may be 
traced to conductor T 5 as before, over contact 
3 of relay 602 to conductor .69 and thence to 
the winding of relay 702 and battery. Con 
tacts 3 and 5 of relay 892 close before contacts 
2 and 6 open and during the short space of time 
when both sets of contacts are closed, the inter 
office cable is discharged and relay 792 is heav 
ily energized. The reverse battery is not immedi 
ately transmitted to the originating sender, since 
a branch of conductor 75 extends over the back 
contact of relay 504 and the right back contact 
of relay 60 to ground over conductor 62 in 
shunt of the battery through relay 702. When 
relay 602 operates it connects ground over its 
contact 4 to the winding of relay 60 and battery. 
Relay 60 operates slowly to disconnect ground 
from conductor 75 and start the reversed bat 
tery pulse. At its left contact relay f 60 opens 
the circuit of relay 600 which releases slowly 
to terminate the pulse by opening both tip and 
ring conductors. This reverse battery pulse per 
Inits the originating sender to release. 
When relay 600 releases it opens the circuit of 

relay 04 and that relay also releases. When 
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circuit from grounded conductor f 25, contact 2 
of relay 3, conductor 26, contact 6 of relay 
603, conductor f7, back contact of relay 04, 
winding of relay 502 and battery. Relay 592 
operates and closes a circuit from ground over its 
contact 4, conductor 524, right back contact of 
relay 609, winding of relay 604, and battery. Re 
lay 604 operates and connects the incoming tip 
and ring conductors over contacts and 0 of 
relay 603, contacts 2 and 4 of relay 604 to bat 
tery and ground, respectively, at contacts and 
5 of relay 6. This discharges the cable from 
the preceding reverse battery pulse. 

Relay 502 connects ground over its contact 5 
and low resistance if 5 to the winding of relay 

4 which is also connected to battery through 
resistance f 3f. The other side of the winding of 
relay if 4 is connected over conductor 30, con 
tact 7 of relay 300, conductor 328, contact 
of relay fo, conductor 233, through sender link 
Switches 209 and 208, conductor 33, contact T 
of relay 9, winding of relay f 5 and battery. 
Relay 5 operates in this circuit, but polarized 
relay 4 is not energized in the proper direction 
to operate. Relay 5 in operating closes a cir 
cuit from ground over contact 4 of relay , con 
tact 6 of relay 5, contact 2 of relay 4, con 
ductor 24, through switches 208 and 209 to con 
ductor 236, contact of relay 603, conductor 
35, contact f of relay 300, conductor 329, 
contact 4 of relay 703, contact 3 of relay 604 to 
the Winding of relay 6 f2 and battery. Relay 6 2 
Operates in this circuit closing a circuit from 
ground at its front contact, conductor 623, con 
tact 3 of relay 502, conductor 525, winding of 
relay 6 and battery. Relay 6 locks over its 
Contact 3 to grounded conductor 22. 

Relay 6 operated, disconnects battery and 
ground from the incoming tip and ring conduc 
tors and also opens the circuit of relay . With 
relay released and relay 5 operated the 
Windings of relay 8 are connected between the 
tip and ring conductors leading to the originat 
ing and terminating offices. Relay also opens 

5 the circuit of relay 62 which releases, closing a 
circuit from ground, back contact of relay 62, 
contact 2 of relay 6, winding of relay 703 and 
battery. Relay 703 disconnects the outgoing tip 
and ring conductors from relay 302. 
When the incoming selector has ended the re 

Versed battery pulse, it connects direct battery 
to the out-pulsing circuit and awaits a closure 
before starting to ring the called subscriber. 
Therefore, when the trunk is closed at the Orig 
inating office, relay 8 operates connecting 
ground to contact 5 of relay 5 to lock the lat 
ter relay. This locking ground extends back over 
the operating circuit for relay if 5 to the winding 
of relay 4 which is now able to operate, 

Relay f4 closes a circuit from battery through 
the winding of release relay if 3, contact of re 
lay 4, to ground on conductor 25. Relay 

3 locks over its contact 3 to conductor 25 
and grounds conductor 68 to hold the sender 
busy until released. At its contact 2, relay 3 
also disconnects ground from conductor 26, re 
leasing relay 603 and disconnecting ground from 
conductor 225 to release the link switches 208 and 
209. The release of the link switches frees the 
Sender from its external connections. The re 
lease of relay 603 releases relay G9 and all 
locked relays. When relay 3 releases it re 
moves ground from conductor 68 and the sender . 
is ready for the next call. 

In the junctor of Fig. 1, relays fi8 and 5 



. 2,281,636 
remain operated under the control of the orig 
inating office and the connection through Switches 
200, 20,206 and 27 is held by ground over 
contact 2 of relay 5, contact, of relay. 4, 
contact of relay 9, to conductor 29, and the 
hold magnets of the SWitches. 

Call to cross-bar office 
The operation for a call to a cross-bar office 

differs only slightly from that to a panel office. 
As indicated above, relay if T 2 is operated by the 

• marker to indicate that the call is directed to a 
cross-bar office. With relay T 2 operated the 
time between selections is decreased by operat 
ing relay 83 directly from the steering relay 
instead of from relay 8 2. For example, when 
relay 332 operates, it closes a circuit from ground 
at contact of relay 700, conductor 3 S, con 
tact 2 of relay 32, contact 4 of relay 332, con 
ductor 827, contact () of relay. 800, conductor. 
726, to the outer left armature of relay 2. 

' With relay 72 normal, as for a call to a panel 
office, this circuit extends over conductor. 826 to 
the winding of relay 82 which operates, in turn 
operating relay 83. With relay 2 operated for 

- a call to a cross-bar office the circuit extends 
over conductor 727 to the winding of relay 83. 
In addition, relay .309 is not operated during 
calls to a cross-bar office, therefore omitting the 

9 
slay. 600, winding of relay 613 and battery. Re 
lay 63 locks over its contact 4 to grounded COn 
ductor 23. When assignment takes, place at 
the terminating office, the removal of battery and 

5: ground at that office permits relay 60 to release 
and extend the locking ground of relay 6 E3 over 
the right, contact of relay 60 to the Winding of 
relay 65 and battery. Relay 685, in operating, 
closes at its contacts 3 and 4, shunts around the 

l0 windings of relay 600 so that relay 600 remains 
deenergized throughout the transmission of the 
call indicator code pulses. 
When the designation has been transmitted, a 

heavy positive pulse is sent out, which is effective 
15 to operate relay 682. Relay 602 closes a circuit 

from ground Over its contact, conductor 624, right 
contact of relay 5, winding of relay for and 
battery... Relay. 87 operates and locks through 
the winding of relay e5 and resistance O6 in 

20 parallel, front contact of relay 97 to grounded 
conductor 23. When the pulse ends and relay 
62 opens the operating circuit of relay ff, re 
lay 05 operates and opens the circuit of relay 

C4. Relay 4 brings about the release of the 
... 25 Sender in the manner described for the previ 

Ous calls. 

Call to operator's position 
For a call directed to an operator's position, cable discharge closure between incoming group. 30 the marker operates relay 79 as well as relay and final brush selections. . A cross-bar office may 

be one of a pair of units served by common send 
ers. In that case, relay 3) may be operated 
to distinguish between the office units. It may 

4. Relay 74 locks and operates relays 02 and 
. 606 when ready for trunk test, as before. Relay 
. f. Of locks over its contact 4 and contact 5 of 
relay 8. Relay f (f closes a circuit from be operated from the marker. or from the in-, 35 ground over its contact 3, conductor 728, con coming group vertical of the register. "...When 

operated, it serves to transfer the counting relay 
circuit from relay, 380 to relay, 366 to cause an 
additional five pulses to be sent out. 

Call to call indicator office 
. For a call directed to, an Office equipped with 
a call indicator, the marker Will operate relay 
04. . Relay 704, locks in a circuit from battery 

through its left winding and contact 5 to ground 
at contact 4 of relay. .809. Relays 336 and 326 
operate for trunk test under the control of relay 
300 and the marker as in the previous calls. 
With relays 326 and 7 (4 operated, a circuit is 
closed from battery through the winding of re 
lay 702, back contact of relay T); contact. 2 of 
relay 794, conductor 78, contact, 3 of relay 326, 
conductor 338, contact of relay 22, to ground 
ed conductor 24. . Relay. T2 at its contact 4 
closes a circuit for relay 696 which operates slow 
ly to remove a short circuit around the windings 
of relay 600, which served to prevent the latter 
relay from operating falsely on cable discharge. 
With relay 702 operated, the incoming tip con 

ductor 234 is connected over contact of relay 
603, contact of relay. 604, upper Windings of 
polarized relays. 60) and 602, contact of relay 
607, contact f of relay (9, contact 3 of relay TC2, 
contact 2 of relay .703 to the outgoing tip con 
ductor 23f. Similarly, the incoming ring con 
ductor 235 is connected over, contact of relay 
693, contact 5 of relay 64, lower windings of 
relays 60 and 692, contact 8 of relay 607, con 
tact C of relay 700, contact 5 of relay, 722, con 
tact of relay 733 to the outgoing ring con 
ductor 232. 
When the connection of the originating sender 

and the terminating trunk circuit is completed 
for trunk test, relay 690 operates, completing a 
circuit from ground over the left contact of re 

tact 6 of relay 4, conductor 2 to the winding 
of relay, 699 and battery. 
With relay 702 operated, the incoming and 

...Outgoing trunk conductors are connected together 
, 40 through the windings of relays 63 and 602 as 

for the call indicator class of call. Relay 600 
operates in response to trunk test and in turn 

s' operates relay: 63. With relay f of operated, 
the operation of relay: 63 closes a circuit from 

.45 ground over its contact 5, conductor 625; contact 
* 2: of relay if, conductor'? 29, windings of re 
...lays f 5 and in series to battery: 

Relay: 95 in operating releases relay O4 
which in turn operates relay A502 as previously 

'50' described. With relay 69 operated, the circuit 
of relay: 64 is opened and that relay does not 
operate as described in the call to panel office. 

- Therefore the connection between the incoming 
: and outgoing trunks through the sender is main 

55, tained until a Substitute circuit is closed in the 
trunk of Fig. 1...Relay 562 causes the operation 
of relay it 5 as: previously described. The oper 
ation of relay 5 causes the operation of relays 

y 6 2, 6 ft and .703, the circuit of relay 6 2 extend 
: 60iing over the left front contact of relay. 609; in 

place of contact 2 of relay 694. - 
With relay 5 operated, relay 8 is connected 

between the incoming and outgoing trunks. Re 
clay 8 is shunted by relays 600 and 692 and 

65 may or may not operate following the operation 
of relay 5. However, when relay 703 operates, 
the shunt is opened and relay 8 operates, lock 
-ing relay 5. This locking ground operates re 
lay 4 as before and the release of the sender 

70 is completed in : the usual manner. 
Vacant code registered 

If the office brush and office group registra 
tion does not correspond to an actual office, the 

75 marker in translating the registration will oper 
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ate a vacant code route relay and set the switches 
On a reorder or overflow trunk. The reorder or 
Overflow trunk provides battery reversals and 
tone to signal either the originating operator or 
the calling subscriber. The marker will also 
cause the operation of class relays 70 and 72. 
A circuit is thereupon closed from battery 
through the winding of relay 54, conductor 
526, contact 4 of relay 72, to ground at con 

tact 3 of relay 7 0. 
With relay 54 operated, battery through re 

lay 702 and resistances 707 and 5 is dis 
connected from the in-pulsing tip conductor. 
When the marker releases, permitting relay 326 to 
operate in preparation for trunk test, a circuit is 
closed from ground at contact 4 of relay 326, con 
ductor 349, contact 5 of relay 70?, and contact 
5 of relay 72 in parallel with the right contact 
of relay 65, conductor 730, contact 5 of relay 
64, conductor 626, contact 2 of relay f2 i3, wind 
ing of relay 7 2 and battery. Relay 72 at its 
inner right contact connects ground to conductor 
727 and through the winding of relay 704 to 
battery. Relay 104 locks over its alternate con 
tact to grounded conductor 23, grounds con 
ductor 62 and operates relay 602. 

Relay 602 starts the application of reversed 
battery to the originating sender, operating re 
lay 60 as before. However, with relay Ti2 
operated, relay 600 is not released by the opera 
tion of relay 60 but remains operated in a cir 
cuit from battery through its winding and con 
tact 2, conductor 623, left front contact of re 
lay 72, left contact of relay T 3, conductor 72 
to ground at contact 4 of relay 54. 
relay 54 operated, the operation of relay 60 
closes a circuit from ground on conductor 58, 
front contact of relay 160, contact 3 of relay 
54, to the winding of relay 504 and battery. 
Relay 504 closes an obvious circuit for relay: 
503. 
When relay 504 operates, the incoming ring 

conductor which extends to conductor 75 as 
previously traced, is connected over the left front 

relay 514 and contact f of relay 600 to the 
winding of relay 702 over conductor 620. Re 
lay 702 is shunted by battery through resistance 

08 over the back contact of relay ff07 and by 
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contacts of relays 504 and if 04, contact 5 of 45 

battery through resistance 527 over the back 50 
contact of relay f 503. Relay 503, which oper 

..ates after a short interval following the opera 
tion of relay 504, removes the shunt through re 
sistance 527. The object of these shunts is to 
prevent the false operation of relay 702 in re 
sponse to cable charge or the trunk test closure 
at the originating sender. The shunt through 
resistance 52 absorbs the cable charge While 
the shunt through resistance O8 prevents relay 

02 from operating in the high resistance trunk 
test circuit. 
When the originating sender closes a low re 

sistance circuit for the next selection or for a call 
indicator trunk test, relay 702 operates, closing 
a circuit from ground at the front contact of 
relay 702, conductor 75, contact 2 of relay 
54, left contact of relay 503, conductor 624, 
right contact of relay 05 to the winding of re 
lay O7 and battery. 
When the originating sender opens the in-puls 

ing circuit in response to the reverse battery clo 
Sure, relay 72 releases and relay 05 oper 
ates in the locking circuit of relay 07. Relay 

05 releases relay O4, permitting the tandem 
Sender to release as for a full selector call. 

55 

60 
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Second and third trials 

If the marker encounters trouble, the sender 
may reject the information received from it and 
Seize another marker for a second or third trial. 
This is also possible if the sender itself meets 
trouble in completing selections. 

If the first marker encounters trouble in re 
ceiving the information from the sender, in de 
coding the information or in transmitting infor 
mation to the sender, it grounds conductor 237, 
completing a circuit over contact 2 of relay it 
to battery through the winding of relay 7 0. 
Relay 70 closes a locking circuit for itself 
through the winding of relay it , alternate 
contact of relay if 0, conductor 723, back con 
tacts of relays 810 and 8 i , conductor 88 to 
ground at contact 5 of relay 2 3. Relay 7 
cannot operate, being shunted by the Operating 
circuit of relay 70. Relay 7 O opens the Op 
erating circuit for relay 809 which releases, in 
turn releasing the marker connector and dis 
Connecting the first marker from the sender. The 
operating circuit for relay to is Opened, per 
mitting relay fift to operate. Since relays T2, 

of and 704 as well as the COmpensating re 
sistance control relays lock under the control of 
relay 809, the dismissal of the first marker Wipes 
out the information set up by that marker. 

Relay 7 at its contact 4 recloses the circuit 
of relay 809 and a marker is SunnOned for a 
Second trial. With relay Operated, ground 
On conductor 24 is extended over contact of 
relay 60, contact of relay 646, contact 5 
of relay Tff to conductor 238 to inform the 
marker that a second trial is being made. 
The Second marker will try to establish the 

Connection in all other respects the same as the 
first did, functioning as previously described. 

If the first marker encounters either trouble 
or an all-paths-busy condition when trying to es 
tablish connection to a chosen idle trunk or over 
flow trunk after its direct connection has been 
broken down, it sends a trouble release signal by 
grounding conductor 23 momentarily through 
the office link connector, completing a circuit 
over contact 6 of relay 9, conductor 33, 
through the sender link switches 208 and 209 to 
conductor 233, contact of relay it, conduc 
tor 328, contact 6 of relay 30, conductor 237, 
contact 2 of relay f i? to the winding of relay 
70 and battery. Relay if functions as above 

described to operate relay 7, release relay 809 
and prepare for a second trial. 
The Sender may also summon a marker for a 

Second trial if it receives an overflow signal from 
a distant panel or CrOSS-bar Office. The opera 
tion under this condition Will be described here 
inafter. 

If, during Second trial, the marker or sender 
encounters any of the above-described troubles, 
connection of ground to conductor 237 now com 
pletes a circuit over contact 3 of relay 7 f, con 
tact of relay f610 to the winding of relay 604, 
resistance 605 and battery. Relay 604 closes 
a locking circuit through its winding and the 
right winding of relay 6 0, alternate contact 
of relay 604, contact 4 of relay i? , conductor 
723, back contacts of relays 80 and 81, con 

ductor 88 to ground at contact 5 of relay 23. 
Relay 60 cannot operate in this circuit, being 
shunted by the operating circuit of relay 604. 
Relay 604 opens the circuit of relay 809 which 
functions to dismiss the marker as for a first 
trial. The release of the marker permits relay 
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60 to operate and lock through its left wind 
ing and contact 4 to grounded conductor 24. 
Relay Si at its contact 6 connects the Winding 
of relay 66 to conductor 24, operating relay 
66. 

rectly to conductor 24 and recloses the oper 
rating circuit for relay 389 to initiate the third 
trial. Relay 66 at contact removes ground 
from conductor 929 and the office group register 
to prevent the marker from receiving a complete. 
Code. At contact 4, relay f 66 connects ground 

i. ed conductor 24 to conductor 624 to notify 
...the marker to establish connection with an over 
flow trunk. 

If trouble is experienced in connecting. With an 
Overflow trunk, conductor 23 is again grounded. 
Since relay 6) is now operated the ground is 
extended over contact 2 of relay 6 to resistance 
if 605 in shunt of the winding of relay 694. Re 
lay 604 releases, closing a circuit from grounded: 
conductor 23, left back contact of relay 60s, 

S. contact. 3 of relay 61, winding of relay 212 
and battery. Relay 22 locks over its contact 6 
to grounded conductor 23. Relay 22 at its 

... contact 4 connects ground to conductor i 245, op-: ; 
erating relay 35 to open the start circuit of 

: the marker connector and release the marker. 
At contact 2 relay 2:2 connects ground Gin 

Conductor 24 to conductor S25, closing a cir 

Relay 6 6 locks over its contact 6 di 

the out-pulsing circuit. 
11 

Ther:reverses battery 
Supplied at the distant 'office will Operate 
both relays 392 and 804. Relay: 804, locks in 
the circuit traced for the normal completions of 
a call. Since, at this time relay 326 is not oper 
ated, relay 83 also closes a circuit from its con 
tact over conductor 62, contact of relay,326, 

O 

winding of relay 836 and battery. Relay 896 locks 
... under the control of relay 884. Relay,806 at its 
contact, 6 closes an obvious circuit for relay 84. 

. In addition, relay 836 closes a circuit from bat 
tery on conductor 32, winding of relay 300; con 

... ductor 822, contact, 3 of relay 86, conductor 32), 
contact 5 of relay 33, contact of relay. 302, con 
tact of relay 393 to ground. Relay 390 locks 
through the windings of relays. 85 and 86 in 
the usual manner, the latter relays operating 

... When the reverse battery is removed at the dis 
stant office. 

Relay 32 closes a circuit from battery.through 
the winding of relay 8 2, contact 2 of relay 806, 

attes, relay 

front, contact of relay 85 to ground over con 
ductor 82, as previously traced. Relay, 82 oper 

33, which opens the out-pulsing cir 
-'ci, as did relay 86. Relay, 83 closes an obvious 
circuit for: relay S323 and also closes a circuit from 
battery through the winding of relay 802, contact 

: 4 of relay 83, contact 5 of relay 396, to ground 
at contact 6 of relay 785. 

cuit. Over contact 3 of relay 3 and conductor. 30 
723 to the winding of relay is 2, resistance 53 

... and battery. Relay 52 closes an obvious cis 
Cuit for relay 5:4 and grounds conductor 74. 
At contact 5 relay 2 2 grounds conductor 3C, 
Operating relay 2. 
tion as for a call to a vacant code. 

. In the trunk circuit relay 5 is operated and 
relay. released as before, relay 5 operating 

is relay 6:2 which in turn operates relay G. Winen 
relay if releases relay 62 releases and relay 40 

'; 13 operates. Relay in releasing connects 
battery through the winding of relay 4, over 
contact 3 of relay , contact 6 of relay 5 

: and contact 2 of relay 4 to conductor. 36. With 

Relays 54 and t 2 func-535. 

...With relay 892 operated, the out-pulsing tip 
sconductor 23 is connected over contact 2 of relay 
83, contact 5 of relay. 05, conductor 79, con 

tact. 2 of relay 66, conductor 622, contact 5 
of relay 882, through resistance 706, contact. 7 
of relay 5, contact i. of relay 3 to the out 
pulsing ring conductor 232 to supply a closure...for 

...the distant selector or sender. At contact 4; re 
lay $32, disconnects that part of the out-pulsing 
circuit, which extends through relay 302 or 32 

cuit for relay 888 and that relay releases. 

so that these relays cannot operate in this simu 
lated trunk closure. 
Relay 8 3, in operating, opened the locking cir 

With 
relay 88 released and relay. 802, operated, all 

relay 22 operated, conductor 3 is connected:45 
through the sender link to conductor 235, con 
tact of relay 633, conductor 325, contact 
of relay S33, conductor 329, contact 3 of relay 

: 03 to ground at contact 7 of relay 212. Relay 
4 operates in this circuit, and locks over its '50. 

contact 3 to ground at contact 2 of relay i? 5. 
With relay is operated the right winding of relay 
f8 is connected over contact 8 of relay 5 and 

contact 4 of relay to battery through resist 

circuits for relays 389, 845 and 86 are opened and 
these relays release. The release of relay, 815 
opens the circuit for relay 82 which releases, in 
turn releasing relay 8:3. With relay '802 operated 
and relay, 8:3 released the circuit of relay, 803 
is opened and that relay releases slowly. 
When relay 83 recloses its contact, the trouble 

elease conductor 2S is grounded over ... contact 
6 of relay 384, back contact of relay;803, contact 
2 of relay. 882 and contact 6 of relay. 705. This 

ance lamp 7, while the left winding of relay 28:55 
is connected over contact 3 of relay 5 and con 

... tact 5 of relay 4 to ground, thereby providing an 
operating circuit for relay f6 to hold relay 5 
operated and to permit the originating sender 
to advance to release. 
This arrangement is necessary since the marker 

Was unable to connect the tandem trunk With 
either a service trunk or a reorder trunk. 

Overflou and telltale from terminating equipment 5 
A panel selector or a cross-bar terminating 

sender when advanced to telltale or overflow, 
connects reversed battery to the trunk conductors, 
recognizes a closure at the tandem sender then 
connects, direct battery to the trunk, awaits: a 70 
second closure and finally returns to normal. 

At the time that a panel. Selector or cross 
bar sender goes to telltale or . Overflow, the 
tandem sender Will be in some selective po 

causes the release of relays 809 and 700, and 
: any relays which may be locked under the con 
: trol of relay 89 or receive battery over its con 
tacts. Relay 834 is also released, in turn releas 

ring relays 8.6, 8; 4 and 822. With relay. 802 re 
leased ground is disconnected from conductor 237 
and a marker is summoned for a second or third 
trial. 

Telltale from originating office 
: If in receiving a registration from the originat 
ing Sender more than ten pulses are sent out, the 
eleVenth pulse, being an odd pulse, grounds con 

: ductor as previously described. Relay 406 
is locked and relay 404 operated, from the tenth 
pulse. Ground on conductor 77 therefore ex 
tends over contact 5 of relay 404, contact 5 of 

Irelay 486, conductor 40 to the winding of re 
lay 69 and battery. Relay 609 locks-over its 

... Contact 5 to grounded conductor if 2. 
: If relay 588 is operated during office brush 

sition with relays 834 and 392 included in selection it may be the result of a previous call 
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indicator call which was not completed because 
of slow dialing, or it may be caused by trouble on 
a new call indicator or full selector call. Since 
the resulting action Would differ in the tWO cases, 
the tandem sender makes a test to determine 
which of the two conditions exists. 
To do this, relay 609 closes a circuit from 

ground at its contact 5, contact 8 of relay 23 
which has not yet operated, winding of relay 
is 6 and battery. Relay 66 locks to grounded 
conductor if 24. With relay 66 operated, the 
circuit of relay 65 is opened and that relay 
releases slowly. At contact 2, relay 66 grounds 
conductor 88 to operate relay 809 and Summon 
a marker. With relay 66 operated, ground on 
conductor 24 is extended to conductor f624 
to cause the marker to select an overflow trunk. 
When the marker transmits its release signal, 

permitting relay 326 to operate, a circuit is closed 
from ground, contact 4 of relay 326, conductor 
349, right back contact of relay 65, conductor 
730, contact 5 of relay 64, conductor 626, Con 

tact of relay 23, conductor 26, back con 
tact of relay 65, contact of relay T8 to the 
winding of relay 607 and battery. Relay 607 dis 
connects relays T02 and 2 from the incoming 
tip and ring conductors 234 and 235 and con 
nects conductor 234 over contact of relay 603, 
contact f of relay 604, left contact of relay 606, 
upper winding of relay 602, contact 3 of relay 
67, resistance 608, contact 6 of relay 608, lower 
winding of relay 602, right contact of relay 606, 
contact 5 of relay 604, contact 0 of relay 603 to 
conductor 235. 

If the operation of relay 609 was due to a 
prior call indicator call which reselected a tan 
dem sender when all digits were dialed, the 
originating sender will be in a position to send 
out code pulses. Relay 607 by disconnecting the 
tip and ring conductors from battery and ground 
through relays 702 and 2 and connecting 
them together through resistance 608, has the 
effect of an artificial assignment, causing the 
originating sender to send out the Code pulses 
followed by the heavy positive pulse. Relay 602 
operates in response to this positive pulse. 
Relay 60 in operating also grounds conductor 

627, operating relay 507 which starts a new 
timing cycle as will be described hereinafter. 
Relay 597 also closes a circuit from ground 
over contact 3, conductor 528, contact 4 of relay 

8, conductor 722, contact 7 of relay 66, con 
ductor 630, winding of relay f 57 and battery. 
At the end of four to five seconds relay 65 
Operates. 

If relay 602 operates and releases before the 
end of the time interval, the tandem Sender Will 
release in the usual manner. If relay 602 does not 
operate, it indicates that the originating Sender 
is in position to make either office brush or office 
group selection but, since because of trouble it 
cannot be satisfied by revertive pulses, must re 
ceive a reverse battery pulse to release. 
When relay 65 operates at the end of the 

above period, it locks to grounded conductor 
2 and closes a circuit from battery through 

the winding of relay 704, conductor T27, left 
front contact of relay 65, conductor 26, and 
thence to ground at contact 4 of relay 326 as 
above traced. Relay 704 operates relay 602 
which transmits a pulse of reverse battery to the 
originating sender in the usual manner. This 
should cause the originating Sender to advance 
to bring about its release. The tandem Sender 
proceeds to cause the trunk to connect through 
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release. 
If this reverse battery pulse does not advance 

the originating sender, the timing circuit Will 
release the tandem Sender. 

If relay 609 is operated during office group 
Selection, it is probably the result of trouble in 
the originating sender. Relay 609 will operate 
relay 6 and release relay 65 as above, Sum 
noning a marker and grounding conductor 624 
to cause the marker to select an overflow trunk. 
When the office brush cross-point was closed, it 
completed a circuit for relay 708 as before. With 
relay (8 Operated, relay 609 closes a circuit from 
ground over contact 7 of relay f609, conductor 
625, contact 3 of relay 708, conductor 723, 
winding of relay 52 and battery. Relay 5f 2 
closes an obvious circuit for relay 54. 
AS before, the release of the marker permits 

relay 326 to operate, grounding conductor 349 
and completing a circuit as traced above to the 
left back contact of relay 65, which extends, with 
relay 708 operated, over contact 2 of relay 708, 
Contact of relay (4 to the winding of relay 
2 and battery. Relay 72 grounds conductor 

72 to operate relay 704. Relay 704 operates 
relay 62 and the reversed battery cycle and 
tandem Sender release take place as previously 
described. Relay 5f 2 connects ground to con 
ductor 4 to discharge the incoming cable be 
fore relay 54, in operating, disconnects relay 

2 from the trunk. This operation prevents a 
false reverse battery pulse at the originating 
Sender due to cable capacity. 

Abandoned call 

If a call is abandoned during office selections, 
the Originating sender opens the counting relay 
circuit So that the tandem sender is allowed to 
continue to send pulses until relay 699 operates, 
after Which the tandem Sender functions as just 
described. 

If a call is abandoned after the connection has 
been established with the tandem sender and the 
office registration made, the action differs accord 
ing as the terminating office is a full selector or 
a call indicator office. 
In the case of a call indicator call, the tandem 

Sender Will function as for a completed call since 
the originating sender sends out a complete set 
Of pulses. 

For a full selector call, the originating sender 
Will not open the in-pulsing circuit and pulsing 
Will continue until relay 609 is operated. Relay 
609, Operating after office group selection, short 

circuits relay 2 to stop the pulsing and closes 
a circuit from ground over its contact 5, contact 
of relay 23, winding of relay 304 and battery. 
Relay 304 at contact 3 opens the circuit of 

relay 300 So that the selector or sender at the 
terminating office cannot cause the tandem 
Sender to open the out-pulsing circuit and is 
therefore driven to telltale. The pulse of re 
Versed battery sent out by the distant office 
operates relay 804, and the tandem sender func 
tions as described for telltale due to trouble at the 
distant office. 
In the previous case the marker was called in 

and given a second trial indication. In this case, 
a marker is called in to connect the trunk to the 
battery and ground required to make the trunk 
closure, furnished by the originating sender, ef 
fective in the tandem trunk. 
When relay 803 releases as previously de 

Scribed, a circuit is closed from ground at con 
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tact 6 of relay 705, contact 2 of relay 802, contact 
of relay 803, contact 5 of relay 34, conductor : 
33, to the Winding of relay f66 and battery. 
Relay f6 6 locks to conductor 24 at contact 

6 and at contact connects conductor. 24 to 5 conductor 624 to give an Overflow signal to the 
marker. During the releasing time of relay 65 
ground from conductor i 2 is connected. Over 
contact 7 of relay St0, contact of relay 66, 
front contact of relay 65, contact 4 of relay 
23 to trouble release conductor 237, operating 

13. 
relay 207. also releases. This 3 cycle continues 
as long as the interrupter is grounded. . 
Each time that relay. 207 operates, ground 

from conductor 128 is connected to conductor 
220. The first grounding of conductor: 220 op 
erates relay 3f208 which locks and prepares the 
circuit of relay 209. . When relay. 207 releases, 
relay 209 operates, closing a circuit from ground. 
on conductor f28, contact 4 of relay 209, wind 

10 ling of relay. 2 ?o and battery. Relay 2 0 locks : 
relay 10, followed by relay it when relay 
65 opens its contact. Relay T0 releases re 

lays 809, 700 and the relays held thereby, while 
relay fill reoperates relay 889 to summon an 
other marker. 5 

After the marker has seized a reorder trunk in 
response to the grounding of conductor 624, re 
lays 700, 336 and 326 operate as described. Re 
lay 326 at contact 4 grounds conductor 349, com 
pleting a circuit over the right contact of relay 
6F5, conductor 30, contact 5 of relay 64, con 

ductor 626, contact 2 of relay 23, winding of 
relay. T2 and battery. Relay 72 operates relay 

04, which operates relays 682 and 66. 
With relay 72 operated, relay 68) is locked 

over its contact 2, conductor 623, left front con 
tact of relay 72, back contact of relay 3, con 
ductor 72 to ground at the back contact of re 
lay C2. Therefore the reverse pulse is not ter 
minated until the in-pulsing circuit is closed long 
enough for relay T 92 to operate and release re 
lay 60. 

Trouble timing 
In general, trouble conditions are disposed of 

by causing the originating sender to give the sub 

to conductors 28.3. At the second operation of 
relay. 207, relay, it 208 releases and when relay : 
201 releases, relay 209 also releases. With in 

terrupter 56 in use-relay if 208 operates within 
: ... one second after the interrupter is grounded, and . 
four-seconds elapse between the first and second operations of relay 208. 

If office brush and groups selections are re 
ceived within this.time, the operation of relay. 

2-1213 over the office group cross-point closes a 

25 

circuit for relay 2F, which disconnects ground 
from interrupter 5 fs. Relay 2 also discon 
nects conductor f 20 from conductor 28 to re 
lease the locked tinning relays: 
When the timing relays have released, a cir 

cuit is closed from battery through the winding 
of relay 508, contact f of relay. 507, conductor 
53, back contacts of relays f2O4, 27, 208, 
209 and 20, front contact of relay 2 to 

30&grounded conductor 20. Relay 508 locks over 
contact 4 to conductor 20 and extends ground . 
from that conductor over contact 3 of relay 1508, 
contact 5 of relay .507, conductor 533, contact 

of relay 700, contact 6 of relay 707 to conduc 
35 stor 218 to again provide locking ground for the 

Scriber an overflow signal or the operator a re 
Order signal by transmitting a premature reverse 
battery signal thereto, or by extending the con 
nection to a reorder trunk in the tandem office. 

For the purpose of timing for trouble, four in 
terrupters are employed, namely interrupters 
f56, 55, 66 and 505. 

20, provides a four to five-second interval. In 
terrupter 55 with these same relays provides 
intervals of from twenty to forty seconds, forty 
to sixty seconds or sixty to eighty seconds. In 
terrupter 606 with relay 57 provides an in 

timing relays. From conductor. 218 a branch 
extends over contact 3 of relay, 707, conductor 
529, left back contact of 'relay 57 to inter 

rupter f55. With relay f 508 operated, the con 
40' tact of interrupter 55 is connected over contact 

Interrupter 516, 
when used with relays 204, 207, 208, 209 and 

2 of relay 598 to conductor 530 to prepare the 
timing relays to measure a forty-second or longer cycle. 

If, during the timing interval measured by in 
is terrupter 156, relays 123 and 12 have not Operated, when relay f 208 operates for the 

Second time a circuit is closed from grounded 
conductor 20, right contact of relay 2 , right 
contact of relay f2 0, contact 3 of relay 208, terval of one to two seconds, while interrupter 55°Seconductg. 29, Winding 

505 with relays 6 and 52 provides an inter 
Val of from three to six seconds. 
When relay 9 operates at the beginning of 

a call, grounding conductor 20, ground is con 

of relay, 6f 5 and battery. Relay 6f 5 locks to con 
ductor 20 and closes a circuit from battery 
through the winding of relay 7 0, conductor 724, 
contact of relay: 605, outer right, contact of . 

eclineue S6, tr. 55tly, ductor 62 to ground at contact 9 
contact of relay 2 t , and conductor. 27. 
When interrupter 5, 6 closes its contact, it ex 
tends ground to conductor 53C over contact 
of relay 3, conductor 28, normal contact 
and winding of relay 224 to battery through re 
sistance 205. Relay 284 locks over its alter 
nate contact, conductor 28 and the right back 

60 

contact of relay 2 to grounded conductor 20, 
and closes a circuit from battery through resist 
ance 26, winding of relay 27, alternate con- 65 
tact of relay 24 to ground on conductor 28. 
Relay 20 is shunted by ground on conductor. 
28 over its left back contact. When the in 

terrupter opens, relay 20 operates. 
The next closure of ground to conductor 28 

closes a shunt around the winding of relay .204 

of relay 609. Relay: 70 closes an obvious cir 
cuit for relay: 73 which connects ground to con 
ductor 727, operating relay 704. Relay, 1704 
brings about the release of the tandem sender 
as previously described. Relay 7 0 also connects 
ground to contact 3 of relay 703 to bring about. 
the operation of relay 4 as did relay 22. 
Since interrupter 55 has a twenty-second 

period, relay 204 operates from zero to twenty 
seconds after the interrupter is grounded. Twen 
ty. Seconds later relay. 20 operates. At the . 
end of forty. Seconds relay. 208 releases and 
ground is extended from conductor 28 over. 
the right contact of relay f2 i0, contact. 2 of 

70 relay 208 and contact. 5 of relay 289 to con 
over the left front contact of relay 207 to re 
Sistance 205. Relay f 204 releases but relay 
i2O7 is held over the normal contact of relay 204. 
When the interrupter opens for the second time, 

ductor. 22 f...At the end of sixty seconds relay 
2G9 also releaSeS. and ground is extended over : 
contact 7 of relay 209 and contact. of relay. 
(208-to-conductor. 24f. When eighty seconds 

75 have elapsed relay. 208; reoperates and ground 
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extends from the front contact of relay 20, 
over contact 3 of relay 208 and contact of 
relay 209 to conductor 2 9. 

If the call being handled by the tandem Sender 
is a full sector call, the sender should release 
within a forty to sixty-second interval following 
the operation of relay 598. If the Sender re 
leases, all of the time relays release. 

If the sender does not release promptly, the 
grounding of conductor 22, as above traced, 
completes a circuit over contact of relay 508, 
back contact of relay 5, 7, conductor 532, back 
contact of relay 200, right winding of relay 
202 to battery. Relay 202, locks through its 

left Winding and contact 3 to grounded COn 
ductor 66 and extends its operating ground 
over its contact 4, contact 9 of relay 22, con 
tact 8 of relay 784, contact 6 of relay 705, con 
ductor T 25, contact 7 of relay fol, contact 9 
of relay 66, right back contact of relay 63, 
contact, of relay 609, left Winding of relay 
608 to battery. Relay 668 locks over contact 5 

to conductor 2 and at contact grounds con 
ductor 626, operating relay 304 which disposes 
of the call as described for an abandoned call. 

Relay 608 also connects grounded conductor 
f 20 to conductor 627 and the Winding of relay 
1507. Relay 507 operates, and at contact 5 dis 
connects ground from conductor 533, thereby 
removing ground from interrupter 55 and the 
locking circuit of the timing relays. When the 
timing relays release, a circuit is closed from 
battery through the winding of relay 709, con 
tact 3 of relay 708, contact of relay 707, con 
ductor 726, contact 2 of relay 507, conductor 
53 and thence over back contacts of the timing 
relays and the front contact of relay 2 to 
grounded conductor 20 as previously traced. 
Relay 709 locks to conductor f 120 and connects 
its locking ground over contact if of relay T00 
and contacts 6 and 3 of relay 707 to conductors 
28 and 529 to start a new timing cycle. 
Relay 59 also closes a circuit from grounded 

conductor 20, contact 3 of relay 508, contact 
4 of relay i 507, contact 3 of relay 68 to the 
winding of relay 603 and battery. 

If the sender releases, the timing relayS re 
lease too. If the release does not take place 
promptly, when relay 288 releases grounding 
conductor 22 as before, this conductor extends 
as previously traced over contact 4 of relay 202, 
to contact 9 of relay is 6, and thence over the 
right front contact of relay f653, conductor 724 
to the Winding of relay 0 and battery. Relay 
To functions as above described to bring about 
the release of the tandem Sender. 
In the case of a call indicator call, the forty 

to sixty-second interval is measured to permit 
the originating sender to complete dialing and 
set up the circuit for trunk test, in which cir 
cuit relay 6) ( normally operates. If relay 690 
operates properly it in turn operates relay 613 
as previously described. Relay 613 at its contact 
5 grounds conductor 625, operating relay 507 
over contact of relay Ci and conductor 627. 
Relay 507 releases the timing relays and dis 
connects ground from interrupter 55. When 
the timing relays have released, relay T09 is 
operated as described, grounding interrupter 55 
to start another timing interval during which 
assignment should take place. If assignment is 
made within the allowable time, the Sender Will 
restore in the usual manner. 

If relay 660 does not operate within the first 
measured interval, the grounding of conductor 
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22 operates relay 202 as previously traced. 
Relay 202 extends its operating ground over its 
contact 4, contact 9 of relay 22, contact T of 
relay 704, (relay C4 being operated in connec 
tion with a call indicator call), contact of . 
relay 613, conductor 724 to the winding of relay 
f) and battery. Relay 70 closes an obvious 

circuit for relay 73, in turn operating relay 
4 to bring about the release of both senders, 
The inerval allowed after the operation of re 

lays 600 and 63 for assignment to take place is 
sixty to eighty Seconds. The timing relays func 
tion to operate relay 202, but relay 202 is in 
effective due to the operation of relay 63. When, 
twenty Seconds later, conductor 24 f is grounded, 
if assignment has not taken place, a circuit is 
closed from battery through the right Winding of 
relay 64, contact 2 of relay 605, left back con 
tact of relay 68, contact 6 of relay 63 to con 
ductor 24 f. Relay 64 locks over its contact 3 
to conductor f 20 and extends its locking ground 
to the winding of relay 700. 

Relay 700 at contact f connects battery through 
resistance 70 to the upper windings of relays 
602 and 600 and thence to the incoming tip con 
ductor 234, while at contact 9 it connects ground 
to the lower windings of relays 602 and 600 and 
the incoming ring conductor 235. This pre 
vents assignment at the distant office from be 
coming effective if it should take place at this 
time. 
At contact if relay 700 opens the locking cir 

cuit for the timing relays and these relays re 
lease. When release is complete, a circuit is 
closed from grounded conductor 20 over the 
timing relays to conductor 531 as before, over 
contact 2 of relay 507, conductor 726, contact 
of relay T07, contact 4 of relay 700, winding of 
relay 20 and battery. Relay 20 locks to con 
ductor 20 and extends ground from that COn 
ductor, over contact 6 of relay 707 to conductor 
128 and over contacts 6 and 3 of relay 707 to 
conductor 529 to start another timing cycle. At 
contact 8, relay 7 00 grounds conductor 33 to op 
erate relay 66 to call in a marker and cause 
the call to be directed to a reorder trunk. 
When the marker has functioned and released, 

relay 326 is permitted to operate. With relay 
326 operated, ground is connected over its con 
tact 4 to conductor 349, back contact of relay 
(65, conductor i7 30, contact 4 of relay 614, back 
contact of relay 65, contact 2 of relay 708, con 
tact 9 of relay 704, contact 7 of relay 00 to the 
winding of relay 607 and battery. 

Relay 607 locks over its contact 4 to ground 
over contact 5 of relay 700. At its contacts 3 and 
6 it connects resistance 608 between the upper 
and lower windings of relays 600 and 602 and at 
contacts and 7 disconnects battery and ground 
therefrom, thereby simulating assignment. 
In response to this artificial assignment the 

originating sender should send out the call in 
dicator pulses followed by the heavy positive 
pulse, operating relay 602 which will cause the 
sender to be restored in the usual manner. 
In the tandem sender, artificial assignment 

causes relay 600 to release, in turn operating re 
lay 605 as previously described. Relay 605, op 
erated, at contact 5 closes a circuit for relay 707 
which opens the operating and locking circuits 
for the timing relays. When these relays have 
released, they connect ground to conductor 726 
as before, completing a circuit over contact 2 of 
relay. TOT. to the winding of relay 200 and bat 
tery. Relay. 200 locks to conductor 20, and 
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extends ground from that conductor over its in 
ner front contact and contact 4 of relay 707 to 
conductor 28 and also over contacts 4 and 5 
of relay 77 to conductor 2d. and interrupter 
56. 
The timing relays under the control of inter 

rupter 56 measure a four to five-second inter 
wal within which relay 62 should operate. If 
relay 662 fails to operate, the timing relays 
ground conductor 29, operating relay 65. Re 
lay 65 operates relay 704 which causes the re 
lease of both senders. 

If, when relay 700 operated, in turn operating 
relay 66 to call in a marker to route the call 
to a reorder trunk, the timing relays continue to 
function until conductor 22 is grounded, the 
previously traced circuit will be closed to battery 
through the right winding of relay 202. Relay 
202 locks to conductor 66 and extends its op 

erating ground as before to the Winding of relay 
70 and battery. Relay 70 causes the Sender 
to release and causes relay A in the trunk to 
operate as previously described. 
In the case of a call to an operator's position, 

relays 70 and 609 are operated, and after the 
marker releases relay 57 is operated in a cir 
cuit over conductor 627, contact 6 of relay 2, 
contact 5 of relay ( , conductor 339 to ground 
at contact 4 of relay 326 when that relay Op 
erates for trunk test. Relay 50 releases the 
timing relays and operates relay 9 when the 
release is complete. In addition, relay 5 
grounds conductor 528, completing a circuit over 
the right front contact of relay 669, conductor 
S30, to the winding of relay 5i and battery. 
With relay 5 operated, interrupter 56 is Sub 
'stituted for interrupter 55 so that a four to 
five-second interval is measured for the comple 
tion of trunk test and the release of relay f$0. 
instead of the longer periods used for other types 
of call. If the timing cycle is completed, relay 
615 is operated, in turn operating relays 7, 13 
and 94 to bring about the release of the Sender. 

In the case of a full selector call, the trunk test 
is timed by means of interrupter 595. In Such 
calls, relay 795 is operated as soon as relay 326 
is operated to control trunk test, and relay 88 
is operated as soon as the incoming group has 
been recorded. With relays 705 and 808 op 
erated, ground is connected over contact 4 of 
relay 898, contact 9 of relay 705, contact 2 of re 
lay 800, contact f of relay, 304, left contact of 
relay iii), conductor 73 to interrupter 595, to 
start the measurement of a three to six-Second in 
terval. When interrupter 595 closes its right 
contact it operates relay 586 which locks di 
rectly to conductor #3. When the interrupter 
closes its left contact it extends ground from Con 
ductor 3 over the right contact of relay 56, 
contact of relay 52, conductor 534 to the 
winding of relay 818 and battery. Relay 80, if 
operated, locks over its contact 3 to ground at 
contact 6 of relay 35. The operation of relay 
8 causes relay 8 to start to release. Relay 
8iC at contact & opens the circuit of relay 89 
which is also open at the contact of relay 8 if 
until the latter relay completes its slow release. 
Relay 839, releases relay foe. When relay 8 f 
closes its back contact, relay 809 reoperates to 
call in a marker. With relay 8: Operated, 
ground is connected over contact 6 of relay 705, 
contact 2 of relay 889, conductor 830, left back 
contact of relay is 03, contact of relay fill, to 
conductor 32 leading to the marker connector 
to inform the marker that a trouble indicator. 
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record is to be made. After this record has been: 
made, the marker grounds: the trouble?: release 
conductor 237, permitting, the sender to make a 
Second trial. On a second trial, the operated . 
condition of relay 79 disconnects, ground from 
interrupter 505 and a failure at this time Would 
await the end of the longer time interval meas 
ured by relays 204, etc., as above described. 
Interrupter f505 also serves to measure a time 

interval for the check of trunk closure and the 2. 
arelease of the sender. When relay 502 operates 
to operate relay 5 in the trunk, it also grounds 
interrupter 565. Interrupter i505 operates re 
lay 566 as before... After three. Seconds, With . . 
relays 506 and 502 operated, a circuit is closed; 
for relay 3 which brings about the relase of . 
the Sender. 

If a call has been abandoned, during incoming. . 
and final selections, after the in-pulsing, circuit 
has been closed long enough to operate relays , 

92, T6: and T 3 and release. relay, 705, but.. 
before any pulses have been sent for the ensuing. . 
selection, the opening of the in-pulsing circuit 
at the originating end will release relays 702, 

6 and 763 but since no pulses were recorded, 
relay 705 does not operate. : Therefore, when . 
this circuit is reclosed for the purpose of record 
iing a telltale Condition preparatory to releasing, 
relay O2 can operate but relay. 766 can not. 
With relay 72 operated, a circuit is closed from 
ground, front contact of relay 702, conductor. 

5, contact of relay 54, conductor 520, 
contact f2 of relay 703, contact of relay f (5, 
contact of relay 602, contact 6 of relay 23, 
to interrupter. 606. When interrupter 1606. 
closes its right contact it operates relay SO 
which locks under the control of relay 702 and 
When the interrupter closes its left contact it: 
closes a, circuit over the right: contact of relay. 
1607 to the winding. of relay, 609, and battery. 
Relay 609 closes a circuit from ground over its 
contact 5, contact 7 of relay if 23, ... conductor 
626 to the winding of relay. 364 and battery. 
Relay 334 functions as previously described to 
restore the terminating and tandem equipment. 

Stuck sender lamp 22 is lighted under two . 
conditions. When conductor 58 was grounded 
it completed a circuit over contact 6 of relay 

f3 to the winding of relay: 60 and battery. 
When relay 3 operates to release the sender, 
relay 60 releases slowly and if the sender does 
not release promptly, closes a circuit from 
grounded conductor 58 over contact. 5 of re 
lay 3, right contact of relay. 6 to, conductor. 
63 to lamp 220 and battery. Another circuit 
for lamp 220 extends from conductor 63. Over 
contact of relay 665, contact. 3 of relay. 643, ; 
conductor 632- to ground over contact 5 of relay 
i2O2. This circuit is closed while waiting for 
assignment and after the timing has gone on for : 
forty to sixty seconds, at which time relay. 202 : 
is operated. 

Ordinarily the Sender times sixty to eighty sec-. 
Onds before making an artificial assignment, but : 
if a Sender overload condition exists, and the 
lighting of the Sender busy lamps indicates a 
large number of slow assignments, plug 240 may 
be inserted in jack 28, operating relay, 2 9 which 
closes a circuit from ground on conductor 28, 
right front contact of relayi. 20, icontact 6 of 
relay 209, conductor f 222, contact of relay 29, 
to conductor 24f, and thence as previously traced 
to the Winding of relay 6 4, operating relay 64.5 
at the end of the twenty to forty-second-periods 
When relay. 269 operates instead-of-waiting for 
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its release at the end of sixty to eighty Seconds. 

Registers 23, 25 and 27 are common to a 
group of ten senders and are operated by relays 
22, 24 and 2 6, respectively. Relay 2 4 and 
register 25 Operate if there is a delay in com 
pleting a call, due to failure of the originating 
sender. When conductor 58 was grounded and 
relay 610 operated as above described, a circuit 
was also closed from battery through the winding 
of relay 203, contact f of relay 202, contact 
of relay 64, front contact of relay 6 0 to ground 
ed conductor 5f 8. As set forth above, after the 
marker has operated to determine the type of 
Call, the timing circuit is operated under the con 
trol of interrupter 55 to measure time intervals 
from twenty to forty, sixty or eighty seconds. 
At the end of the forty to sixty-second interval 
relay 202 is operated, permitting relay 203 to 
release slowly. With relay 202 operated and 
before relay 203 releases, a circuit is closed for 
relay 24, the circuit depending on the type of 
call. For a full selector call, if the incoming 
registration has not been completed, so that the 
final unitS hold magnet 50 has not operated, 
the circuit of relay 24 extends over conductor 
242, back contact of magnet 587, conductor 53, 
contact 2 of relay 705, inner left contact of re 
lay 203, contact 2 of relay 22, contact, of 
relay 64, front contact of relay St to grounded 
conductor 58. When relay 283 releases, this 
Circuit is opened so that only one registration 
is made on meter 25. 
In the case of a call indicator call, with relay 

i05 normal and relay 704 operated, if relay 600 
fails to operate, and operate relay 63 within the 
forty to Sixty-second time interval, the circuit 
of relay 24 extends over conductor 282, contact 
8 of relay 63, contact 4 of relay 784, contact 
of relay 705 to the inner left contact of relay 
203 and ground as above traced. 
It will be remembered that, during a call indi 

cator call, if relay 600 operates but does not re 
lease due to failure of assignment, the timing 
relays normally measure a sixty to eighty-second 
interval, which may be shortened to twenty to 
forty Seconds by the insertion of plug 26) in jack 
28. At the end of the interval relay 6 Å is oper 
ated. This relay in operating also opens the cir 
cuit of relay 203, but before relay 203 releases 
closes a circuit from grounded conductor 5 8, 
front contact of relay 60, contact 2 of relay S 4, 
right contact of relay 23, conductor 243 to the 
winding of relay 22 and battery. Relay 22 
operates during the releasing time of relay 22 to 
operate meter 213. 

Relay 2 6 and meter 27 operate to indicate 
a stuck sender condition. The operating cir 
cuit extends over conductor 244, contact 3 of 
relay 704, contact of relay 705 to the inner 
left contact of relay 203 and over contact 2 
of relay 202 to ground as above traced if relay 
202 operates before a marker is seized and sets 

the class relays. It extends over the outer left 
contact of relay 203 and the left back contact 
of relay 60 to grounded conductor 58 if the 
sender fails to release after the operation of 
relay 3. It extends over contact of relay 
6 3, contact 4 of relay 704, contact of relay 
705 to ground over the inner left contact of relay 
203 as above if relay 262 operates because arti 

ficial assignment fails to release the Sender. In 
addition, it extends over the front contact of 
final units hold magnet 507 to conductor 508 and 
thence to ground if the Sender fails to release. 

If, for incoming brush, incoming group or final 
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brush registration an unused cross-point is 
closed, ground will be connected to conductor 
40, operating relay 609 which functions as 
described for other troubles due to the originating 
Sender. 
What is claimed is: 
1. In a telephone System, an Originating office, 

a tandem office, a terminating office, switching 
equipment at each of said offices, registering 
devices at each of said offices, means in the 
registering device at said originating office for 
recording a telephone designation comprising an 
office designation and a numerical designation, 
means for transmitting a registration based on 
said office designation to said tandem Office reg 
istering device, means at Said tandem office reg 
istering device for receiving said registration and 
for identifying the nature of the terminating 
office, and means under the control of said identi 
fying means for determining Whether the nu 
merical designation registered on the registering 
device of said originating office shall be trans 
mitted by said originating office registering de 
vice to said taridein office or to Said terminating 
Office. 

2. in a telephone system, an originating office, 
a tandem office, a terminating office, SWitching 
equipment at each of said offices, registering de 
vices at each of said offices, means in the reg 
istering device at said originating office for 
recording a telephone designation comprising an 
office designation and a numerical designation, 
means for transmitting a registration based on 
said office designation to said tandem Office reg 
istering device, means at Said tandem office reg 
istering device for receiving said registration and 
for identifying the nature of the terminating 
office, means under the control of said identify 
ing means for determining whether the nu 
merical designation registered on the registering 
device of said originating office shall be trans 
mitted to said tandem office or to said terminat 
ing office, means at said terminating office for 
signaling said originating office registering device 
to transmit said numerical designation and to 
then release, and means in Said tandem office 
registering device for signaling Said Originating 
office if said terminating office fails to function 
promptly. 

3. In a telephone system, an Originating office, 
a tandem office, a terminating Office, SWitching 
equipment at each of Said offices, registering de 
vices at each of Said offices, means in the reg 
istering device at Said originating Office for re 
cording a telephone designation comprising an 
office designation and a numerical designation, 
means for transmitting a registration based on 
said office designation to Said tandem office reg 
istering device, means at Said tandem office reg 
istering device for receiving Said registration and 
for identifying the nature of the terminating 
office, means under the control of said identify 
ing means for determining Whether the nur 
merical designation registered on the registering 
device of said originating office shall be trans 
mitted to Said tandem office or to said terminat 
ing office, means in Said tandem office registering 
device for establishing a pulsing circuit between 
Said originating office and said terminating office, 
polarized relays in said pulsing circuit, means 
responsive to the establishment of said pulsing 
circuit for Operating one of said relays, and means 
responsive to the complete transmission of said 
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numerical designation to operate another of said relayS. 

4. In a telephone system an originating office, 
a tandem office, a terminating office, switching 
equipment at each of Said offices, registering de 
vices at each of Said offices, means in the reg 
istering device at said originating office for re 
cording a telephone designation comprising an 
office designation and a numerical designation, 
means for transmitting a registration based on 
said office designation to said tandem office reg 
istering device, means at Said tandem office reg 
istering device for receiving said registration and 
for identifying the nature of the terminating 
office, means under the control of said identify 
ing means for determining whether the nu 
merical designation registered on the registering 
device of said originating office shall be trans 
mitted to said tandem office or to said terminat 
ing office, means in said tandem office registering 
device for establishing a pulsing circuit between 
said originating office and said terminating of 
fice, a pair of polarized relays in said pulsing 
circuit, means responsive to the establishment of 
said pulsing circuit for operating one of said re 
lays, means responsive to the complete trans 
mission of said numerical designation to oper 
ate the other of said relays, and means in said 
tandem office registering device for establishing 
local circuits for said relays. 

5. In a telephone system an originating office, 
a tandem office, a terminating office, Switching 
equipment at each of said offices, registering de 
vices at each of said offices, means in the regis 
tering device at said originating office for record-3 
ing a telephone designation comprising an office 
designation and a numerical designation, means 
for transmitting a registration based on said 
office designation to Said tandem office registering 
device, means at said tandem office registering 
device for receiving said registration and for 
identifying the nature of the terminating office, 
means under the control of Said identifying 
means for determining whether the numerical 
designation registered on the registering device 
of said originating office shall be transmitted to 
said tandem office or to said terminating office, 
means in Said tandem office registering device 
for establishing a pulsing circuit between said 
originating office registering device and said ter 
minating office, a pair of polarized relays in Said 
pulsing circuit, means responsive to the estab 
lishment of said pulsing circuit for operating one 
of Said relays, means responsive to the complete 
transmission of said numerical designation to 
operate the other of said relays, timing means 
in Said tandem office registering device and 
means under the control of said timing means 
for establishing local circuits for Said relayS. 

6. In a telephone System, an originating office, 
a tandem office, a terminating office, Switching 
equipment at each of said offices, registering de 
vices at each of said offices, means in the regis 
tering device at Said originating office for record 
ing a telephone designation comprising an office 
designation and a numerical designation, means 
for transmitting a registration based on said of 
fice designation to said tandem office registering 
device, means at Said tandem office registering 
device for receiving said registration and for 
identifying the nature of the terminating office, 
means under the control of Said identifying 
means for determining whether the numerical 
designation registered on the registering device 
of said originating office shall be transmitted to 
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said tandem office or to said terminating office, 
means in said tandem office registering device 
for establishing a pulsing circuit between said 
originating office and said terminating office, 
polarized relays in said pulsing circuit, means 
responsive to the establishment of said pulsing 
circuit for operating one of said relays, means 
at said terminating office for releasing said One 
relay to start the pulsing, and means in said 
tandem office registering device for preventing 
the reoperation of said one relay in response to 
said pulsing. 

7. In a telephone system, an originating of 
fice, a tandem office, a terminating office, switch 
ing equipment at each of said offices, registering 
devices at each of said offices, means in the reg 
istering device at said originating office for re 
cording a telephone designation comprising an 
office designation and a numerical designation, 
means for transmitting a registration based on 
said office designation to said tandem office reg 
istering device, means at said tandem office regis 
tering device for receiving said registration and 
for identifying the nature of the terminating 
office, means under the control of said identifying 
means for determining whether the numerical 
designation registered on the registering device 
of said originating office shall be transmitted to 
said tandem office or to said terminating of 
fice, means in Said tandem office registering de 
vice for establishing a pulsing circuit between 
Said originating office and said terminating office, 
a pair of polarized relays in said pulsing circuit, 
means responsive to the establishment of said 
pulsing circuit for operating one of said relays, 
means at said terminating office for releasing said 
one relay to start the pulsing, means in said 
tandem office registering device for preventing 
the reoperation of said one relay in response to 
Said pulsing, tinning means in said tandem of 
fice registering device, means under the control 
of said timing means to render said relays inde 
pendent of said terminating office and to estab 
lish local circuits for operating said one relay, 
for releasing said one relay and for operating 
said second relay. 

8. In a telephone system, an originating office, 
a tandem office, a terminating office, switching 
equipment at each of said offices, registering de 
vices at each of said offices, means in the regis 
tering device at said originating office for record 
ing a telephone designation comprising an office 
designation and a numerical designation, means 
for transmitting a registration based on said of 
fice designation to said tandem office registering 
device, means at said tandem office registering 
device for receiving said registration and for 
identifying the nature of the terminating office, 
means in said tandem office registering device 
under the control of said identifying means for 
transmitting Said numerical designation to said 
terminating office, means at said terminating of 
fice responsive to the complete transmission of 
said designation to transmit a reverse battery 
pulse to Said tandem office, and means in said 
tandem office registering device responsive to said 
reverse battery pulse from said terminating of 
fice to transmit a reverse battery pulse to said 
originating office registering device. 

9. In a telephone system, an originating office, 
a tanden office, a terminating office, switching 
equipment at each of said offices, registering de 
vices at each of said offices, means in the regis 
tering device at Said originating office for re 
cording a telephone designation comprising an 
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office designation and a numerical designation, 
means for transmitting a registration based on 
said office designation to said tandem office regis 
tering device, means at said tandem office regis 
tering device for receiving said registration and 
for identifying the nature of the terminating 
office, means in said tandem office registering de 
Vice under the control of said identifying means 
for transmitting said numerical designation to 
said terminating office, means at said terminating 
office responsive to the complete transmission of 
Said designation to transmit a reverse battery 
pulse to said tandem office, means in said tandem 
office registering device responsive to said reverse 
battery pulse from said terminating office to 
transmit a reverse battery pulse to said originat 
ing office, timing means in said tandem office 
registering device and means under the control 
of Said timing means for transmitting said re 
verse battery pulse to said originating office regis 
tering device if no reverse battery pulse is re 
ceived from Said terminating office. 

10. In a telephone system, an originating 
office, a tandem office, a terminating office, 
Switching equipment at each of said offices, regis 
tering devices at each of Said offices, means in 
the registering device at said originating office 
for recording a telephone designation compris 
ing an office designation and a numerical desig 
nation, means for transmitting a registration 
based on said office designation to said tandem 
office registering device, means at said tandem 
office registering device for receiving said regis 
tration and for identifying the nature of the 
terminating office, means in said tandem office 
registering device under the control of Said iden 
tifying means for transmitting said numerical 
designation to said terminating office, means at 
said terminating office responsive to the complete 
transmission of Said designation to transmit a 
reverse battery pulse to said tandem office, means 
in said tandem office registering device for trans 
mitting reverse battery to said originating office 
to cause the registering device thereof to release, 
means normally under the control of the reverse 
battery pulse from said terminating office for op 
erating said reverse battery transmitting means, 
and timing means in said tandem office register 
ing device for operating said reverse battery 
transmitting means independent of said terminat 
ing office. 

11. In a telephone system, an originating of 
fice, a tandem office, a terminating office, Switch 
ing equipment at each of said offices, register 
ing devices at each of said offices, means in the 
registering device at said originating office for 
recording a telephone designation comprising an 
office designation and a numerical designation, 
means for transmitting a registration based on 
said office designation to said tandem office reg 
istering device, means at said tandem office regis 
tering device for receiving said registration and 
for identifying the nature of the terminating of 
fice, means in said tandem office registering de 
vice under the control of said identifying means 
for transmitting said numerical designation to 
said terminating office, means at Said terminat 
ing office responsive to the complete transmission 
of said designation to transmit a reverse battery 
pulse to said tandem office, means in said tandem 
office registering device for transmitting a reverse 
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the registering device thereof to release, means 
normally under the control of the reverse battery 
pulse from said terminating office for operating 
said reverse battery transmitting means, timing 
means in said tandem office registering device for 
operating said reverse battery pulse transmitting 
means independent of Said terminating office, and 
rneans in Said tandem office registering device for 
terminating Said reverse battery pulse if said tim 
ing means operates due to failure of said originat 
ing office registering device. 

12. In a telephone system, an originating of 
fice, a tandem office, a terminating office, switch 
ing equipment at each of said offices, registering 
devices at each of Said offices, means in the regis 
tering device at said originating office for record 
ing a telephone designation comprising an office 
designation and a numerical designation, means 
for transmitting a registration based on said of 
fice designation to said tandem office registering 
device, means at said tandem office registering 
device for receiving said registration and for 
identifying the nature of the terminating office, 
means in Said tandem office registering device 
under the control of said identifying means for 
transmitting Said numerical designation to said 
terminating office, means at said terminating of 
fice responsive to the complete transmission of 
Said designation to transmit, a reverse battery 
pulse to Said tandem office, means in said tandem 
office registering device for transmitting reverse 
battery to said originating office to cause the 
registering device thereof to release, means nor 
mally under the control of the reverse battery 
pulse from said terminating office for operating 
said reverse battery transmitting means, timing 
means in said tandem office registering device for 
Operating said reverse battery transmitting means 
independent of said terminating office, and means 
to prevent the termination of said reverse bat 
tery if the connection with the terminating office 
was not established. 

13. In a telephone system, an originating of 
fice, a tandem office, a terminating office, switch 
ing equipment at each of said offices, registering 
devices at each of Said offices, means in the regis 
tering device at said originating office for re 
cording a telephone designation comprising an 
office designation and a numerical designation, 
means for transmitting a registration based on 
said office designation to said tandem office regis 
tering device, means at said tandem office regis 
tering device for receiving said registration and 
for identifying the nature of the terminating of 
fice, rneans under the control of said identifying 
means for determining whether the numerical 
designation registered on the registering device of 
Said originating office shall be transmitted to 
said tandem office or to said terminating office, 
a normally operated relay for initiating the re 
lease of Said tandem office registering device, 
means for releasing said relay under the control 
of the terminating office if said tandem office 
registering device transmits the numerical desig 
nation to the terminating office, and means for 
releasing said relay under the control of said 
originating office if said originating office trans 
mits the numerical designation to the terminat 
ing. Office. 

WALTER B, STRICKLER. 


