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TELEPHONE SYSTEM 
- Edgar H. Clark, Forest Hills, and Frederick J. 

Scudder, Queens Village, N.Y., assignors to Beil 
Telephone Laboratories, Incorporated, New 
York, N. Y., a corporation of New York 
Application June 9, 1934, Serial No. 29,772 

12 Claims. 

This application relates to telephone systems 
and more particularly to telephone systems in 
which the establishment of connections involves 
more than one operator. 
More Specifically, the invention relates to an 

improvement on the operator's equipment dis 
closed in Patent No. 1,753,348 granted to J. B. 
NeWSom, April 8, 1930. The equipment of that 
patent is arranged for use where the operator's 
equipment and the automatic switches controlled 
thereby are located in the same office. Small 
offices in a territory serving a metropolitan area. 
may Very conveniently be served by dial equip 
ment but the presence of one or two operators 
is usually inecessary to assist in the completion 
of calls. That Small groups of operators are un 
ecCnothical is Well known and the circuits form 
ing the subject matter of the present invention 
have been designed to permit the grouping of 
Operatoi'S to control the completion of calls from 
Inanual to dial Offices in one central office at 
Which no Switching takes place. 

In the previous arrangement where control 
equipment was connected directly with the in 
Conning Selector Switch, the holding circuit for 
the switch is available throughout the establish 
ment of the connection. In the present case, 
however, since the trunk conductors must be used 
in controlling the operation of the selector 
SWitches, the holding circuit can only be estab 
lished after Selections have been completed. A 
relay is therefore connected to the trunk at the 
Selector Switch following the completion of se 
lections and the operation of this relay is neces 
Salry both to establish the talking condition and 
to permit the release of the connection. In the 
control equipment, therefore, means is provided 
to cause the preparation of a holding circuit by 
the trunk, but to reduce the interval before the 
completion of this holding circuit, a temporary 
holding circuit is provided in the control circuit 
which overlaps the closure of the holding circuit 
by the trunk circuit. Means is also provided to 
cause the closure of this temporary holding cir 
cuit in case of trouble so that the selector may 
be released. 
A clearer understanding of the invention Will 

be obtained from a consideration of the follow 
i:2g description in connection. With the accom 
panying drawings in which: 

Fig. 1 shows the relay equipment of a trunk 
circuit; 

Figs. 2 and 3 show the incoming selector in 
which the trunk of Fig. 1 terminates; 

Figs. 4 to 7 show the link circuit for connect 

(C.19-27) 
ing the operator's position and Sender with the 
trunk equipment; and 

Fig. 8 shows the manner in which the remain 
ing figures are to be arranged. 
Equipment at four telephone offices is disclosed, 5 

that is, equipment at a local office A, at a manual 
tandem office O, a centralized office B and a 
terminating office T. The centralized equipment 
at Office B may be employed in the completion of 
calls, which have been extended from the call- 0 
ing Substation 0 to an operator's position at 
the office O and by means of jack fe?, cord 92 
and jack 3 to the trunk circuit at the cen 
tralized office 3. The establishment of a con 
nection with the trunk circuit causes the link 15 
circuit of Figs. 4 to 7 to associate itself with the 
trunk and With a position circuit and a Sender. 
The link circuit first connects the incoming end 
of the trunk with the position circuit so that the 
manual operator may give the wanted number 20 
to the B operator. It then connects the position 
circuit with the Sender to permit the registration 
of the number in the Sender and finally connectS 
the sender with the outgoing end of the trunk 
So that the Sender may control the incoming Se 
lector of Figs. 2 and 3 and the final selector 35 
in the selection of the Wanted line 359. The cen 
tralized equipment may also be used for the com 
pletion of calls from a toll operator's position. 
Certain features of the circuits embodying the 30 
present invention are disclosed and claimed in 
the application of J. F. Dahl, Serial No. 729,782 
filed June 9, 1934. Since the sender and position 
circuits have been disclosed and described in de 
tail in the Dahl application, they have been 35 
omitted from the present disclosure and refer 
ence is made to the Dahl application for Such 
details. 
The subscriber at substation 90 in originating 

a call for a subscriber at Substation 359 Will be 40 
connected by jack ef with the manual tandem 
A operator's position having access through the 

: centralized B office With the office at which Sub 
Station 360 is located. 
When the tandem operator inserts the calling 45 

plug of her cord C2 in the jack 3 leading to 
the trunk circuit of Fig. 1, a circuit is closed from 
battery through the right winding of relay 9, 
inner left back contact of relay if 8, upper left 
winding of repeating coil fel, over the tip con- 50 
ductor of the incoming inter-office trunk and 
through the repeating coil and supervisory relay 
(not shown) in the tandem operator's cord, back 
over the ring conductor to the lower left wind 
ing of repeating coil 04, right back contact of 55 
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relay if, to ground through the left winding 
of relay f 9. Relay 9 closes a circuit for relay 

4, from ground at the back contact of relay 
44. Relay 4 connects ground over its front 

contact, upper normal contact of relay O6, outer 
left back contact of relay 2A, winding of relay 
22 to battery at the right back contact of re 

lay 25. Relay 22 locks over its inner upper 
front contact to its operating ground independ 
ent of relay 2. 
The operation of relay 22 initiates the asso 

. ciation of the trunk circuit with the B operator's 
equipment. It therefore connects ground over 
its outer upper contact and the inner left back 
contact of relay f2 to the start conductor 3. it 
also connects battery through resistance 34 over 
its middle lower front contact and the inner right 
back contact of relay 2 to conductor 32 which 
terminates in the test terminal of trunk finder 
500. In addition, relay 22 closes a circuit from 
battery through the winding of relay 20 over 
the outer lower contact of relay 22, inner right 
back contact of relay 25 to conductor 33 which 
likewise terminates in the bank of finder 660. 
The connection of ground to conductor 3 

completes a circuit, which extends over the normal 
contact of jack 50, lower back contact of relay 
505, lower back contact of relay 526 through the 
Winding of relay 5, 6 to battery over the upper 
back contacts of relay 50. Relay 56 operates 
in this circuit, closing an obvious circuit for the 
trip magnet 643 of the trunk finder 600. It also 
closes a circuit from ground over its outer upper 
front contact, lower back contact of relay 58, 
and thence over the lower contacts of can 426 
to the Winding of relay 9 and battery to initiate 
the operation of the link circuit. 
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The start circuit of Fig. 5 closely resembles that 
disclosed in the above identified NeWSom patent 
and serves to prevent interference between calls 
Originating in close Succession and acts in case 
of trouble to delay the handling of a call, to 
Sound an alarn and automatically disable the 
group of link circuits on which the trouble oc 
curred. 
When relay 79 is operated, it locks in a circuit 

from battery through its winding, over its inner 
left front contact, right contacts of cam 49, 
back contact of relay 424 to ground over commu 
tator strip 6 and brush 60. Another holding 
circuit is also closed for relay 9 over the lower 
right and upper left contacts of cam 49 which 
extends to ground over the commutator strip 
6.3 and brush. 695 after the Selector moves off 
normal for the purpose of centering the brushes 
of the finder properly. With relay 79 operated, 
a circuit is closed from battery through the wind 
ing of sequence switch magnet 490, lower right 
contact of cam 494, outer left front contact of 
relay 9, upper right and lower left contacts of 
cam 42 to ground, advancing sequence switch 
400 from position . With sequence switch 49) 
in position 2, a circuit is closed from battery 
through the Winding of the updrive magnet 64, 
Upper contacts of cam 42, outer left front con 
tact of relay 79, over the lower right and upper 
left contacts of cam 408 to ground. 
As the Selector Starts upward, ground is con 

nected over brush 67 and commutator segment 
698, left contacts of cam 49 to the winding of 
relay 5f 0 and battery. Relay 59 locks over its 
inner lower front contact, left back contact of 
relay 727 to ground over the upper left and lower 
right contacts of cam 45 and is therefore held 
Operated until after the trunk has been found 

Relay 50 in operating disconnects battery from 
the windings of relays 56 and 526, thereby ren 
dering the start circuit unresponsive to calls over 
Other trunks of this group. Calls over trunks of 
the groups served by relays 52 or 53 may be ex 
tended. 
As the brushes of selector 600 move upward 

Over the terminals leading to various trunk cir 
cuits, a test is made for the calling trunk which is 
marked by battery connected to conductor 32. 10 
When this is found, a circuit is completed from 
battery on conductor f32, brush 604, left back 
contact of relay 70, through the winding of re 
lay 424 to ground over the lower right contact 
of cam 47. 
holding circuit for relay 7 29 and that relay re 
leases when the birushes are properly centered, as 
indicated by the position of brush 605 on com 
mutator strip 66. Relay 79 released, closes a 
circuit from battery, through the winding of sel. 20 
quence Switch magnet 400, upper left contact of 
cam 434, left back contact of relay 79 to ground 
Over the lower right and upper left contacts of 
can 438, advancing sequence switch 4 CO to posi 
tion 3. With sequence switch 400 in position 3:25 
a circuit is closed from ground over the upper 
left contact of can 409, right back contact of 
relay 29, winding of relay 22, over the inner 
light contact of relay 79 to brush 603, conductor 
38, right back contact of relay 26, outer lower 30 

contact of relay 22 to the winding of relay 20 
and battery. Relays 22 and 2 operate in this 
circuit. 
The operation of relay 2 prepares the trunk 

circuit for the connection between the tandem:35 
Operator's position and the B operator's position. 
For this purpose it closes a circuit from battery 
through resistance 36 over the left front contact 
of relay 20, upper right winding of repeating 
coil 04, middle right contact of relay 20, right 40 
normal contact of relay 26, conductor 37 to 
brush 60 of the trunk finder, and connects ground 
Over its next to inner right contact through the 
lower right winding of repeating coil 04, outer 
right front contact of relay 20, left back contact 45 
Of relay 26 to conductor 32 and brush 602. 
Relay f2) also opens the circuit of supervisory 
relay 2 to prevent its premature operation, and 
furthermore closes an obvious circuit for relay 
2 which prepares a locking circuit for itself 50 
from battery through its winding and the winding 
of relay 26, inner right front contact of relay 
2, to ground at either the front contact of relay 
2 or the front contact of relay 23 depending 
upon which of these is operated, neither being 55 
Operated at the present time. Relay 2 in oper 
atting, signals, the link circuit that the operator's 
talking circuit has been established through the 
trunk circuit by transferring conductor f32 from 
battery through resistance 34, to ground through 60 
the winding of relay 27. 
In the link circuit relay T22 which operates in 

Series with relay 20 locks in a circuit from bat 
tery over conductor 33, brush 603, inner right 
back contact of relay 7 f), winding of relay 722, 65 
right back contact of relay 720, outer left front; 
contact of relay 722 to ground over the upper 
right contact of cam 49. With sequence switch 
49 in position 3, conductor 32 is extended ove 
brush SC4, left back contact of relay TiO, through no 

5 

resistance 425 to ground at the lower right con. 
tact of can 489 in parallel with the circuit previ 
ously traced through the winding of relay 424 
to ground over the lower right contact of cam 
407. Therefore, when relay 2f substitutes 5 

Relay 424 in operating opens one lis 
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ground for battery on conductor 32, relay 424 
releases quickly, closing a circuit from battery 
through the Winding of relay 19, lower left and 
upper right contacts of can 26, right contacts 
of cam 9, back contact of relay 424 to ground 
over commutator strip 6 and brush 60. Relay 

9 locks over its inner left front contact, right 
contacts of can 4:9, back contact of relay 424 
to ground on connutator strip 6 f. 
As Soon as sequence Switch 433 arrived at p0 

sition 2, a circuit was closed from battery through 
the winding of relay 43, lower back contact of 
relay 64, lower left contact of can A09 to ground. 
Relay 48 in operating prepares the test circuit 
for the position finder by closing a circuit from 
battery through the middle winding of relay $49, 
upper left and lower light contacts of can 33, 
lower winding of relay 649, eft front contact of 
relay 43, lower left contact of can 409 to ground. 
At the same time a branch of this circuit is ex 
tended from ground through the lower winding of 
relay $43, as traced, and thence through the up 
per Winding of relay 3 is over the lower back coin 
tact of relay 639, left back contact of relay 30, 
right back contact of relay 29, to brush of 
Switch 0 which has access to the operators' 
positions. Relay 4:8 also cau5es the operation of 
the position finder F28 by closing a circuit from 
ground over the lower left contact of cam 42, 
outermost upper contact of relay 639, upper back 
contact of relay 64 ), lower contact of jack 23, 
or the right back contact of relay 27, right front 
contact of relay 43, lower contacts of can $5, 
back contact of stepping magnet, E, innerleft back 
contact of relay 29, right back contact of relay 

A to the Winding of relay 4 C and battery. Re 
lay A A closes an operating circuit, for magnet 77 
which may be traced fron battery through the 
Winding of that magnet, Over the rigint contacts 
of relay 4f) to the upper right contact of can 
45 and thence over the operating circuit for 
relay 40 to ground. Magnet 3 opens the op 
erating circuit for relay 4 which thereupon 
releases and in turn releases the magnet, which 
advances position finder 3 to the next position. 
On the release of magnet E, the circuit for re 
lay 4 0 is reclosed and the magnet and relay op 
erate alternately until an idle position is found. 
An idle operator's position is indicated by the 

connection of battely through a resistance to 
conductor 4. When the idle position is found, 
the battery connected over conductor 74 to the 
terminal of brush operates relay 646 which 
opens the operating circuits of relay 49, and 
magnet Cl, bringing the position finder 8 to 
rest. Relay 43 locks in a circuit from battery 
On brush through its upper Winding as previ 
ously traced and thence over its upper front con 
tact and the upper normal contact of relay 639 
to ground at the lower left contact of cam 402. 
The operation of relay 4: opens the circuit of 
relay 48 which releases after an interval. When 
relay 48 closes its back contact, a circuit is 
completed from Roattery through the winding of 
relay Til, outer left back contact of relay 29, 
right contacts of cam 44, left back contact, of 
relay 48, lower front contact of relay 64 to 
ground at the lower left contact of can 459. Re 
lay 7 locks in a circuit which extends through 
its winding over the left back contact Of relay 
T 29, outer left front contact of relay , over 
the lower contacts of cam 4f , outer left front 
contact of relay 722 to ground at the upper right 
contact of cam 409. Relay 7 it also closes a cir 
cuit from battery through the Winding of relay 

3 
4, inner left front contact of relay 77, to 

ground over the upper right contact of cam 49. 
With relay 4 operated, a circuit is closed from 
battery through the Winding of sequence SWitch 
magnet 400, lower right contact of can 334, outer 
left front contact of relay 29, outer right front 
contact of relay 4 to ground over the upper 
contacts of cam 408 advancing Sequence SWitch 
A0 to position 4. 
AS SOOn as the Sequence Switch reaches posi 

tion 3%, battery through resistance 3 is also 
connected to brush 604 over the left contacts of 
cam 44 and the left back contact of relay 7 0, 
and when sequence switch 43 leaves position 3, 
relay 424 is disconnected from brush 504, al 
though ground through resistance S25 remains 
connected thereto. This potentionetter arrange 
inent Operates relay 2 and holds the terminal 
On Which brush 64 is resting at Such a poten 
tial that no other trunk selector will pick this 
trunk. Relay 27 completes the locking circuit 
for relays 2 and 26, previously traced. The 
advance of sequence Switch 480 from position 3 
also opens the locking circuit of relay 50 and 
permits the further extension of calls in this 
grOUlp. 
With relay 4 operated, the tip and ring 

brushes of the trunk finder are connected through 
to the tip and ring brushes of the position finder. 
The circuits may be traced from the tip brush 69 , 
middle right back contact of relay : ), left wind 
ing of relay 7, inner left front contact of re 
lay 4 to brush 5 and from ring brush 662, 
Outer right back contact of relay it, left con 
tacts of can 46, right front contact of relay 722, : 
resistance 3, Outer left front contact of relay 
73, right winding of relay 7, middle left con 
tact of relay 4 to brush S. Condenser 2 
is bridged across resistance 3 and the contacts 
of cam 4. 

In the operator's position, this circuit extends 
from brush T05 through the Winding of a relay 
(not shown) to brush 36. Since battery and 
ground are supplied to brushes 63 and 32, as 
previously described, a circuit is completed in 
Which this relay operates but the Windings of re 
lay if are differentially arranged so that it does 
not operate at this time. The position circuit, 
relay in opei'ating establishes the order tone cir 
Cuit from the trunk to the position, starts the 
generation of the tones and prepares the keyset 
for pulsing. Thereafter, battery is disconnected 
from brush 0 thereby rejeasing relay 649. 
The release of relay 64 closes a circuit fron 

attery through the winding of sequence Switch : 
Jaagnet 35, upper right. azad Îower left contacts 
of cam 33, lower contact of jack 723, upper 
back contact of relay 64, outer upper back con 
tact of relay 339, to ground over the lower eit, 
contact of cann 482 advancing sequence SWitch 
(3 to position 5. In this position, a circuit is 
closed from battery through the winding of 

5 
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relay 33, upper tight Contact of cain 43 to 
ground. Relay T39 initiates the connection of 
the link circuit with an idle Sender. It closes a 
circuit fron battery through the winding of 
relay 8, lower back contact of relay 533, Outer 
right front contact or relay 33, upper right con 
tact of cam 45 to ground. With both relays 38 
and 48 operated, the test relay 64 is again 
prepaired and associated with the sender finder 
62. A circuit is closed from battery th;'Ough the 
middle winding of relay 53, upper left and iOwer 
right contacts of cam A.33, lower winding of relay 
64G, left front contact of relay 33, outer right 

65 
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front contact of relay 30 to ground at the upper 
right contact of can 406. A circuit also extends 
from ground through the lower winding of relay 
34 as traced and from there through the upper 
Winding of relay 64., lower back contact of relay 
633, Outer left front contact of relay 730 to 
brush 623 of the sender selecter. An idle Sender 
is characterized by the connection of battery 
through a resistance to conductor 653 and the 
terminal to which brush 623 has access. If the 
Sender selector 62 is resting On the terminal of 
a busy sender when the circuits for relay 640 
are closed, relay 3& 8 will remain unoperated and 
a circuit will be closed from battery through the 
left winding oil relay 8, upper left and lower 
right contacts of can $35, right front contact 
of relay 48, lower contact of jack 23, upper 
back contact of relay 649, upper back contact 
of relay 639 to ground at the lower left contact 
of cam 432. Relay 8 is made slow-to-operate 
by its short-circuited right winding to prevent 
its operating prematurely when an idle sender is 
encountered. When relay 8 closes its right 
contact, a circuit is closed from ground Ower that 
contact to the winding of relay Af8 to hold that 
relay energized. A circuit is also closed from 
battery through the Winding of updrive magnet 
S3 of the Seinder selector, outer left front con 
tact of relay 8, upper back contact of relay 639 
to ground at the lower left contact of can S2, 
causing the sender selector to move upward in 
search of an idie sender. Relay 73 is held 
operated ove' its inner left front contact to 
ground over the commutatoi strip 628 and brush 
62 to insure that, the brushes Will be centered. 
When an idle Seinder is found, relay 649 Oper 

ates and when the brushes of the sender selector 
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are centered, relay if 8 releases, in turn releasing 
the updrive magnet 636 and bringing the selector 
to rest. With relay. 8 released and relay 640 
operated, the circuit of relay 48 is opened and 
that relay releases after an interval. When relay 
488 closes its back contact, a circuit is closed 
from battery through the winding of relay 64, 
inner left front contact of relay 30, left back 
contact of relay 48, lower front contact of relay 
648, outer right front contact of relay 738 to 
ground at the upper right contact of cam 46. 
Relay 64 locks over its inner lower front con 
tact and the inner right front contact of relay 
73), back contact of relay 5 to brush 622 which 
is connected over conductor 652 to ground in the 
Sender. Relay 64 closes a circuit from battery 
through the winding of Sequence switch magnet 
439, outer upper front contact of relay 64 to 
ground over the left contacts of cam 48, ad 
Wancing Sequence Switch 4:3 to position S. Re 
lay 64, in operating, closes a new holding circuit 
for relay 77 which extends as previously traced 
to the outer left COntact of relay 7 and thence 
over the middle upper front contact of relay 66. , 
outer left front contact of relay 722, upper right 
Contact of cam 439 to ground. 
With sequence switch is in position 6, a cir 

cuit is closed from ground over the lower right 
Contact of can A35 through resistance 638 to 
brush 526 to i2hark the Sender busy. In the 
Sender this circuit extends through the winding 
of a relay which, in Operating, disconnects bat 
tery from the terminal of brush 623 thereby re 
leasing relay 649. It also closes an off-normal 
ground to provide locking circuits for the sender 
relayS. 
With both sender and position circuits con 

nected to the link circuit, a circuit is established 

2,021,291 
from battery in the position circuit over con 
ductor 744, brush 704, inner right front contact 
of relay 7 T, upper right and lower left contacts 
of can 423, brush 624, conductor 654 through 
the winding of a relay in the Sender to ground. 
A similar circuit is closed fron battery Over 
conductor 743, brush 703, right contacts of cam 
49, outer right front contact of relay 77, brush 
625, conductor 655 through the winding of a sec 
ond relay to ground. The joint operation of the O 
sender relays causes the Operation of the trans 
fer relays to prepare the sender for registration. 
With the transfer relays operated, a signal is 

transmitted to the position to indicate that the 
Sender is ready to receive the wanted number by 
closing a circuit from battery over the contacts 
of the transfer relays to conductor 65, brush 

5 

52, lower front contact of relay 64 f, inner right . 
front, contact of relay 7 ft, brush 702, conductor 
i42 through the winding of a relay in the posi 
tion. 
This relay causes the removal of battery from 

conductors E 43 and 44, releasing the Sender re 
lays and completing the preparation for regis 
tration after which battery is removed from con 
dictor 65. 
Scribed in detail in the Dahl application herein 
before referred to. 
At the completion of registration, ground is 

isconnected from conductor 652, opening the 
locking circuit of irelay 64 and releasing that 
relay. Conductors 54 and 655 are disconnected 
from the recording relays and are connected to 
gether thereby preparing the fundamental cir 
cuit for Selections. At this time battery is also 
Connected to the fundamental circuit in the 
Sender. 
The release of relay 64f opens the locking cir 

cuit for relay 77 which also releases, in turn 
releasing relay 74. With relay 74 released, the 
position circuit is restored to normal. With re 
lay released, the tip conductor of the fun 
damental circuit is opened at the inner right 
contact of that relay but the ring conductor is 
extended from conductor 655, brush 625, right 
back contact of relay. If, upper contacts of can 
46, outer right back contact of relay 70, brush 
602 to conductor 38. Since relay f2O is still 
operated, a circuit is closed from ground over 
the next to inner right front contact of relay 20, 
lower right Winding of repeating coil 04, Outer 
right front contact of relay 20, outer left back 
contact of relay 26 to conductor 38, over the 
ring conductor of the fundamental circuit as 
above traced to conductor 655 and through the 
Winding of a Sender relay to battery. This re 
lay causes the connection of ground over con 
ductor 65, brush 62, lower back contact of 
relay 64, left contacts of cam 426, to the wind 
ing of relay 7 f9 and battery. Relay 79, in op 
erating, closes a circuit from battery through the 
winding of relay 75, inner left front contact of 
relay 722, middle right contact of relay 79, lower 
left contact of cam 4 to ground. Relay T 5 
locks over its inner right front contact directly 
to this same ground and closes a circuit from 
ground over its outer right front contact, upper 
right contact of cam 404 to the winding of se 
quence SWitch magnet 400 and battery, advanc 
ing the sequence Switch to position 7 from which 
position it is advanced to position 8 over its local 
cam. Relay 75 also connects battery through 
resistance 76 over the middle right contact of 
relay 75, upper right and lower left contacts 
of cam 43, inner right back contact of relay 
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7 O, brush. 603, conductor ; 133, inner right back 
contact of relay 26, outer lower contact of relay 
22 to the winding of relay 20 and battery. This 
releases relay 20, permitting relay 26 to oper 
ate in the locking circuit of relay 2. The re 
lease of relay f20 disconnects battery and ground 
from the right windings of repeating coil 04, 
opens the talking conductors extending from the 
repeating coil to the link circuit and reconnects 
relay 2 to the right Windings of repeating coil 
04. The disconnection of ground from the re 

peating coil permits the closure of the funda 
mental circuit in the Sender. 
Relay 26, in Operating, disconnects the in 

coming end of the trunk from the link circuit 
and connects the link circuit with the outgoing 
trunk, transferring conductor f37 from associa 
tion with the repeating coil 8, into direct con 
nection with the tip conductor 4 of the out 
going trunk and conductor 38 from the connec 
tion with the repeating coil 04 into connection 
with the ring conductor 42 of the outgoing 
trunk through resistance 30. Relay 26 discon 
nects relay 20 from conductor f33 and connects 
that conductor to ground through the left wind 
ing of relay 25 and the Winding of relay f23. 
Since battery is connected to conductor 33 
through resistance 76 over the circuit previous 
ly traced, relay 23 operates but relay 25 which 
is marginal does not. The operation of relay 23 
closes a circuit from ground over the right con 
tact of relay 23 to the locking circuit of relays 
f2 and 26 in parallel with the front contact 
of relay 27. 
With relay 26 operated and sequence Switch 

400 in position 8, the fundamental circuit may 
be traced from battery through the Winding of 
relay 35 of the incoming Selector circuit, upper 
right contact of cam 227, upper left contact of 
can 26, over the tip conductor 4 of the out 
going trunk, Outer right front contact of relay 
A 26, conductor 37, brush 60, middle right back 
contact of relay f, inner right front contact of 
relay 75, lower contacts of cam 423, brush $33, 
conductor 654 through the polarized relay and 
stepping relay (not shown) of the Sender, con 
ductor 655, brush 625, right back contact of re 
lay 7, upper contacts of Cain 46, Outer right 
back contact of relay 70, brush 602, conductor 
38, outer left front contact of relay 26, resist 
ance 30, over the ring conductor 42 extending 
between the two offices to ground over the left 
contacts of can 24 and resistance 229 at the 
incoming selector. Relay 35 operates in the 
fundamental circuit, closing a circuit from bat 
tery through the right winding of relay 34, 
lower right contact of cam 2 FT, lower left con 
tact of cam 2 ?, front contact of relay 35, up 
per left contacts of cams 20 and 289, upper 
right contact of cam 222 to ground. Relay 394 
locks in a circuit, which may be traced over its 
operating circuit as far as the upper left contact 
of cam & 9 and thence over the lower left con 
tact of cam. 29, right front contact of relay 304 
to ground over the lower left contact of cam 233. 
Relay 304, in operating, closes a circuit from bat 
tery through the winding of sequence switch 
magnet 200, upper left contact of cam 229, up 
per contact of cam 28, left front contact of re 
lay 304, to ground over the lower right contact 
of Cam 233 advancing sequence Switch 22 to 
position 2. When sequence switch 200 reaches 
position 2, a circuit is closed from battery 
through the winding of updrive magnet 39 over 
the lower contacts of cam 29, right front con 

tact of relay 304 to ground over the lower left 
contact of cam 233, advancing the incoming Se 
lector in its brush selecting movement. As the 
Selector moves upward a circuit is closed inter 
mittently from ground over the lower right con- 5 
tact of cam 233, left front contact of relay 304, 
right contacts of can 28, brush 323, commutator 
strip 327, lower left contact of cam 22 to the 
fundamental circuit, holding relay 35 and shunt 
ing the stepping relay of the Sender. When the 10 
sender is satisfied it opens the fundamental cir 
cuit causing relay 3f 5 to release. A Series of op 
erations are performed by the sender as de 
scribed in the above mentioned Dahl application 
after which the fundamental circuit is reestab- 15 
lished. 

In the incoming selector, the release of relay 
3 : 3 at the termination of brush Selection also re 
leases relay 304 which opens the circuit for the 
updrive magnet 39, bringing the selector to rest 20 
in position to trip the proper set of brushes. The 
release of relay 394 also closes a circuit from bat 
tery through the Winding of Sequence Switch mag 
net 200 over the upper left contact of cam. 224, 
right back contact of relay 304 to ground over 25 
the lower left contact of can 233. When Se 
quence SWitch 200 advances to position 3 and the 
fundamental circuit is reestablished in the Send 
er, relay 3f 5 again operates, in turn operating 
relay 304 over the circuit previously traced to the 30 
front contact of relay 35 thence over the lower 
Eight contacts of cans 220 and 28, the upper 
right contact of cam 222 to ground. In position 
3 of sequence switch 200, the locking circuit of 
relay 34 extends as previously traced to the front 35 
contact of relay 35 and from thence over the 
lower right contact of can 220, upper right con 
tact of can 2 8, left front contact of relay 334 
to ground over the lower right contact of cam 
233. Relay 304, in operating, advances sequence 40 
Switch 200 to position 4 in a circuit over the upper 
right contact of cam. 224, right front contact of 
relay 304 to ground at the lower left contact of 
cam 233. In position 4, the updrive magnet 39 
is reenergized and the selector advances in a 45 
group selecting operation. When Sequence 
Switch 200 reached position 3, a circuit was closed 
for trip magnet 320 extending from battery 
through the Winding of that magnet over the 
lower right contact of cam 222 to ground and this 50 
circuit is maintained through position 4 so that 
the proper brush Set is tripped as the selector 
moves upWard. For group Selection, ground is 
connected to the commutator brushes over the 
front contact of relay 304 the Same as for brush 55 
Selection and ground is intermittently connected 
over brush 324, commutator strip 328, the lower 
right contact of cam 227 to the tip conductor in 
shunt of the winding of the stepping relay. 
The stepping relay functions in the usual man- 60 

ner and when the condition set up on the count 
ing relays by the registers is satisfied, the funda 
mental circuit is opened for a measured inter 
wal after which it is reclosed. 
At the incoming selector, the opening of the 65 

fundamental circuit releases relay 35 which, in 
turn, releases relay 304. Relay 394 advances se 
quence SWitch 20 to position 5 in a circuit over 
the upper left contact of cam 224, right back con 
tact of relay 304 to ground as previously traced. 70 
In position 5, a circuit is closed from battery 
through resistance 305, left winding of relay 394, 
back contact of relay 37, lower left contact of 
cam 20, upper left contact of cam. 29, upper 
right contact of cam 222 to ground. Relay 304 75 
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closes a circuit from battery through its right 
winding, lower left and upper right contacts of 
cam 28, left front contact of relay 394, upper 
right and lower left contacts of cam 2fT to sleeve 
brush 342 to test, whether the first final selector 
of the group on which the brushes of the incom 
ing Selector is now resting is busy or ide. Relay 
34 also closes a circuit from battery through the 
winding of sequence switch magnet 200, upper 
right contact of cam 224, right front contact of 
relay 334 to ground over cam 233 to advance the 
sequence switch 20 to position 6. In this posi 
tion, the operating circuit of relay 304 is opened, 
but the holding circuit is maintained if the final 
Selector is busy. ASSunning that it is busy, a cir 
cuit Will be closed from battery through the Wind 
ing of updrive magnet 3 9, over the lower contacts 
of can 2 f9, fight front contact of relay 304 to 
ground, advancing the Selector in Search of an 

During trunk hunting, ground 
is connected to the commutator brushes over the 
front contact of relay. 384 aS previously traced 
and commutator strip 326 is connected over the 
right contacts of can 226 to the left Winding of 
relay 394. When an idle finder Selector is found, 
the circuit over brush 342 for relay 304 is opened 
and when the brushes are properly centered the 
circuit over the commutator Strip 326 is also 
opened and relay 34 releases, releasing magnet 
39 and bringing the selector to rest with its 
brushes engaging an idle final selector. As soon 
as relay 304 releases, ground is connected to the 
Sleeve brush 342 to mark the final Selector busy 
to other incoming selectors. This circuit may be 
traced from ground Over the lower contacts of 
cam 239, left back contact of relay 304, upper 
right and lower left contacts of cam 2f 7, to brush 
342. With relay 304 released, a circuit is closed 
from battery through the winding of sequence 
Switch magnet 290, upper left contact of cam 224, 
right back contact of relay 304 to ground over 
can 233, advancing sequence switch 200 to posi 
tion from which position the sequence switch 
is advanced to position 8 Over its local cam. 
When sequence switch 200 reaches position 634, 
ground iSCOnnected to brush .342 over the IOWer 
left Contact of can 222. 
During trunk hunting, relay 35 is held oper 

ated Over the fundamental circuit and when se 
quence SWitch 20 reaches position 8, closes a cir 
cuit from battery through the right winding of 
relay 354, lower right contact of cam 27, lower 
left contact of cam 2 , front contact of relay 
35, lower left and upper right contacts of can 
206 to brush 349 and thence over the tip con 
ductor to the final Selector. A circuit is also 
closed from battery through resistance 305 and 
the left contacts of Cam 2 over the front Con 
tact of relay 3:5 and the contacts of can 206 
to brush 349. Under these conditions, relay 304 
does not operate but a relay in the final selector 
does Operate to prepare that circuit for function 
ing. During final Selections, commutator pulses 
are connected over brush 34 and the upper right 
contact of cam 26 to the winding of relay 315 
in shunt of the winding of the stepping relay and 
relay 35 is held operated. 
When the final selector completes the selection 

Of the Wanted line, it connects ground to both 
brushes 34 and 34 f. The connection of ground 
to brush 34f holds relay 35 operated which holds 
closed the previously traced circuit for relay 304 to 
brush 342. The connection of ground to that 
brush therefore operates relay 304. Relay 304 
closes a locking circuit for itself from battery 

through resistance 305, left winding of relay 304, 
back contact of relay 3, lower left contacts of 
cams 2.0 and 29, right front contact of relay 304 
to ground over the lower left contact of cam 233. 
It also closes a circuit from battery through the 5 
winding of sequence switch magnet 2, upper 
left contact of cam 220, upper right contact of 
cam 28, left front contact of relay 304 to ground 
over the lower right contact of cam 233, advanc 
ing sequence switch 200 to position 9 in which 10 
position relay 304 releases. While sequence Switch . 
200 is in position 8--84, a circuit is closed from 
ground over the right contacts of cams 233 and 
225 to the winding of relay 309. When the se 
quence switch leaves position 8A this circuit is 15 
opened but relay 309 which is slow-to-release is 
held operated in a circuit over the right contacts 
of cam 225, left back contact of relay 304 which 
releases quickly, lower contacts of can 230 to 
ground. 20 
In this position reverse battery is connected to 

the fundamental circuit, which extends from the 
tip conductor 4f of the interoffice trunk over the 
upper left and lower right contacts of cam 26, 
lower right, contacts of cams 220 and 28, upper 25. 
right contact of can 222 to ground, and from 
the ring conductor 42 of the interoffice trunk 
over the upper left and lower right contacts of 
cam 24 to battery through the winding of relay 3 
35. O 
After the completion of final selections, the 

fundamental circuit is reestablished in the Sender 
and the connection of reverse battery to the cir 
Cuit is a Signal for the Sender dismissal. 
When relay 35 operates in the reverse battery 35 

fundamental circuit it closes a circuit from bat 
tery through the right Winding of relay 304, low 
er right contact of cam 27, lower left contact 
Of can 2 ?, front contact of relay 35, lower right 
contacts of cams 220 and 28 to ground over the 40 
upper right contact of cam 222. With relay 304 
operated in position 9 of sequence switch 200 it 
opens the holding circuit of relay 309 which re 
leases after an interval to prolong the reverse 
battery closure and a circuit is closed from bat- 45. 
tery through the Winding of sequence switch 
magnet 20 over the contacts of cam 23, left 
normal contact of relay 399 to ground, ad 
vancing Sequence Switch 200 to position f O and 
thence to position f over its normal cam. When 50 
sequence switch 200 leaves position 9, relays 35 
and 304 release. 
When sequence switch 200 passes through posi 

tions 0--0A battery through the resistance 
305 is connected over the contacts of cam 26 55 
to the upper left winding of repeating coil 293 
and the upper terminal of condenser 240 while 
the lower terminal of the condenser and the 
lower left winding of repeating coil 293 are con 
nected to ground over the upper contacts of cam 60 
225 and the lower right contact of Cam 233. 
When sequence Switch 290 reaches position f f, 

battery through the right winding of relay 308 
is extended through the upper winding of retard 
coil 335, right contacts of cam 232, upper left 65 
winding of repeating coil 203 over the upper 
Contacts of cam 20 to the tip conductor 4 of 
the interoffice trunk. As the sequence switch 
29 leaves position 9, the ground above traced 
is disconnected and when the sequence switch 70 
reaches position f f, the ring conductor 42 of 
the interoffice trunk is extended over the upper 
contacts of cam 24, lower left winding of repeat 
ing coil 203, left contacts of cam 225, lower wind 
ing of retard coil 335, left winding of relay 308 75 
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to ground over the upper contacts of can 233. 
The incoming selector now awaits trunk cloSure 
by the link or trunk circuit. 

In the sender when the reverse battery cir 
cuit is opened, ground is disconnected from con 
ductor 65 indicating that the Sender has corn 
pleted its functions and opening the circuit of 
relay 79 which now releases closing a circuit 
from battery through the Winding of Sequence 
Switch magnet A(i), upper left contact of can 
$94, left back contact of relay 9 to ground over 
the lower right contact of cam 498, advancing 
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sequence switch is to position 9 from whence 
it is advanced to position . Over its local can. 
AS Soon as sequence SWitch is leaves position 
8/2 ground is disconnected from conductor 656 
causing the disconnection of off-normal ground 
in the sender thereby releasing all sender reiays 
and putting the Sender in condition to control 
another call. 
As sequence SWitch passes through posi 

tions 2A to 54 a circuit is closed from the tip 
conductor 4 of the interoffice. trunk Which WaS 
connected as previously traced to battery through 
the right winding of relay 38 over the right 
alternate contact of relay 26, conductor 3, 
brush 6t, middle right contact of relay it, 
inner right front contact of relay 5, through 
resistance 42, lower right and upper left con 
tacts of cam 4 s, Outer right back contact of 
relay A, brush 52, conductor 38 over the outer 
left front, contact, of relay 2, through resistance 
33 to the ring conductor 42 and thence to 
ground through the left Winding of relay 398 aS 
above traced. 
When sequence SWitch 4, reaches position 3 

battery through resistance 4:3 is removed from 
conductor 32 thereby releasing relay 2A but 
since relay 23 is still operated, the locking cir 
cuit of relays 23 and 2S is maintained and a 
circuit is closed for grouild Over the back con 
tact of relay 27, inner left front contact of re 
lay 28, inner lower front contact of relay 22, 
through the Winding of relay 53, right back Coil 
tact of relay 25 to battery. Relay 6, in oper 
atting, closes a locking circuit, for itself fron 
battery over the back contact of relay 25, Wind 
ing of relay 6, inner upper front contact of relay 
06 to ground at the front contact of relay 4. 

Relay C6 disconnects ground from the holding 
circuit of relay 22 which now releases. Relay 06 
also connects the tip conductor f4 of the interOf 
fice trunk over its outer upper front contact, upper 
right winding of repeating coil 34, back con 
tact of relay 2, winding of relay 2, lower right 
winding of repeating coil 4, outer lower front 
contact of relay is to the ring conductor 42 of 
the interoffice trunk and thereby raking a Second 
trunk closure which overlaps the trunk closure 
made by the link circuit. Since relay 2 is 
polarized it does not operate in Series with relay 
38 at this time, 
When sequence Switch 3 leaves position 6, 

battery through resistance 5 is disconnected 
from condictor 33 thereby releasing relay 23 
which, in turn, releaseS relays f2 and 26. The 
link circuit is theireby connpletely disconnected 
froii the trunk circuit. 
When sequence Switch 4 reaches position 6, 

a circuit is closed from battery through the 
Winding of relay 49, upper contacts of cam 4 , 
commutator strip & 3, brush 62 to ground. 
When sequence switch. 4) reaches position , 
relay if closes a circuit from battery through 
the Winding of downdrive magnet 65 of the trunk 

7 
finder 600, left front contact of relay 40, right 
contacts of cam 4 5 to ground, restoring the 
runk finder to normal. When the trunk finder 
reaches the botton of its bank, birush 62 leaves 
commutator Strip & 3 a.d relay is releases, in 5 
turn releasing down drive magnet 55. 
With Sequence Switch i in position 8, a test 

is made to determine the loaatioi of the Sender 
Selector by means of a circuit fron ground over 
brush $29, coinimutator Strip 3, upper contacts 10 
of can $22, winding of relay 639, resistance 43. 
to battery. If the Selector is not engaging one 
of the predetermined top groups, relay 639 is 
not operated and when relay is releases Se 
quieice SWith it is advanced to position 8 over 15 
the upper right Cortact of can $33, inner lower . 
ICirial contact of jack E3 :, inier upper back con 
tact of relay 639 to ground over the back con 
tact of relay and the light contacts of can 
A 5. If the Selector is engaging a sender in Such 20 
a top group, relay is Will operate and lock over 
itS inner lower front, contact and the left con 
tacts of can 2. &In relay f ( releases with 
Sequence Switch 4:3 in positicin , a circuit is 
closed from battery through the winding of down- 25 
drive magnet E3 E, inier uppe; front contact of 
relay 633, back contact of relay É. to ground 
Over the right contacts of cann A. S. The Sender 
Selector 62 is restored to the botton of its bank 
in this circuit and when it reaches this position, 30 
a circuit is closed fron ground over brush 629, 
cCrninutator strip 33, upper left and lower right 
contacts of can to resistance 333 and battery 
in shunt of the Winding Ci relay. 3 which now 
releases. With relay 333 released, the circuit, 35 
above traced is closed through the widing of 
Sequence Switch magnet $55 and sequence Switch 
89 is advanced to position E8, in which position 
it i'ei nains until it is assigned for use by the 
advance of the axt link to positioi 2. 

Relay 358 operates in response to the trunk 
closures by the link and trunk circuits, coin 
pleting a circuit from ground over the front con 
tact of relay 38, uppei contacts of can 22, 
through the Winding of relay 353 to battery. 45 
Relay 38 closes a SUbstitute ground to the left 
winding of relay 338 from the upper left, and 
lower right contacts of ca. 3. It also corrects 
"Oild over its left front, C-3;ta, c, Upper right aid 
OWei left contacts of car , back contact of 50 
relay 33, left winding of relay 33.3, resistance 
35 to battery, operating relay 334. Relay 355 
locks in a circuit fron battery, resistance 35, 
left Winding of relay 3i, back contact of relay 
3 : , lower left contacts of carns 3 and 39, right, 55 
front contact of relay 355 to ground at the lower 
left contact of 63.In 33. Reay 33 also closes 
a circuit fron grolind OWei the right, contacts of 
cairn 233, left front contact of relay 325, upper 
right contact of can 2:8 and upper left contact 60 
of can 22 to battery through the Wii dig of Se 
quence Switch magine, 263 advancing the Se 
quence Switch to position 2. In this position 
ringing takes place. 
The polarity of the ringing current to be used 65 

in Signaling a called line is deterined by the 
group of final Selectors having access to that 
line. AS sequence Switch 2 passes through 
positions 9 to , a circuit is prepared frcin bat 
tery through the left Winding of relay 3, lower 70 
contacts of calm 8 to commutatii Segnents 
33. ASSunning that final Selector 33 iies. Within 
group or group 3, busin 33 will be engaging 
segment 33A and the circuit of relay 3. Will be 
completed to grouÉd over the upper light contact 75 
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of cam 222. Relay 3 locks in positions and 
2 over its right winding and inner right con 

tact, lower left contact of cam 28, lower left 
contact of can is, right front contact of relay 
364 to ground at the lower left contact of can 

as 33. 
With relay 38 operated, the ringing circuit 

is closed in position 3 from positive super 
imposed ringing current applied to conductor 
339, outer right front, and left front contacts of 
reiay 31, upper contacts of can 28, winding 
of relay 32', left front contact of relay 384, lower 
left and upper right, contacts of can 2), brush 
34, through the final selector and over called 
line 36 to brush. 353, right contacts of can 26 
to ground. 
This ringing continues intermittently until the 

called subscriber answers. When the called Sub 
scriber answers, relay S. operates over the Sub 
Scriber's line thereby opening the circuit of relay 
3.24. Relay 334 connects battery through the 
lower right Winding of repeating coil 233, Wilding 
of relay 25, left contacts of can 238, left back 
contact of relay 338, lower left and upper right 

: contacts of carn 23 to ring brush 34 to Supply 
talking battery until cam 25 closes in position 
234. Relay 34 also closes a circuit from battery 

through the Winding of Sequence SWitch magnet 
296, upper left contact of cam 224, right back coin 
tact of relay 353 to ground over the lowei left 
contact of cam 333. Sequence Switch 23 ad 
vances to position 4 in which talking may take 
piace. Relay 25 operates over the called Sub 
scriber's line and closes a circuit from battery 
tihrough resistance 395, left winding of relay 34, 
front contact of irelay S. 5, upper contacts of 
cam 239 to ground. With relay 334 operated and 
sequence switch 2 in position 3, the circuit of 
relay 398 may be traced from battery through 
its right Winding, upper Winding of retard Coil 
335, upper right contacts of cams 226 and 28, 
left front contact of relay 304, upper contacts of 
cam 325, lower left Winding of repeating coil 
233, upper contacts of cam 2 4 and thence as 
traced through the winding of relay 2 back to 
the upper contacts of carn 26, upper left Wind 
ing of repeating coil. 2:33, upper right and lower 
left contacts of can 233, right front contact of 
relay 30?, lower left and upper right contacts of 
cam 39, lower winding of retard coil 335, left 
winding of relay 338 to ground over the right 
front contact of relay 393 and the lower right and 
upper ieft contacts of can 239. 
The reversal of battery and ground over the 

tip and ring interoffice leads, operates relay f2. 
Relay f 2 closes a circuit from battery, wind 
ing of relay fie, front contact of relay f2, left 
back contact of relay 3, front contact of relay 

9 to ground at the back contact of relay 44. 
Relay reverses the connection of battery and 
ground through the winding of relay if 9 to the 
inconing trunk as a signal to the Operator at 
office O that the called Subscriber has answered. 
Relay at its outer left contact closes a lock 
ing circuit for itself under the control of relay 
i 2. It also closes an obvious circuit for relay 

3 which opens the operating circuit of relay 
if 4 but closes a holding circuit for that relay 
to ground over the front contacts of relays 9, 
44 and f4. 
When the called Subscriber restores his re 

ceiver to the switchhook, relay 25 releases, in 
turn releasing relay 394 and restoring the con 
nection of battery and ground through relay 
398 to the interoffice trunk, releasing relay 2 
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which reverses the connection of battery and 
ground to the trunk conductors leading to the 
manual office and causing the lamp at that of 
fice to light as a disconnect signal. Relay f2 
also releases relays and 44 in turn. When 
the tandem operator removes the plug of cord 
f82 from jack 33, relay 9 releases, in turn 
releasing relay 4. Relay 4 in releasing dis 
connects ground from the locking circuit of 
relay 06, thereby causing the release of relay O6. 10 
The release of relay i36 disconnects relay 2 

from the windings of relay 338 and that relay, 
in turn, releases, releasing relay 309. With re 
lay 369 released, relay 308 can not reoperate. 
A circuit is closed from battery through the 5. 
Wiilding of sequence switch magnet 200, left con 
tacts of cam 2;3 over the normal contact of re 
lay 399 to ground, advancing sequence switch 
230 to position 6. In position f6 a circuit is 
closed from battery through the winding of 20 
downdrive magnet, 32, lower right contact of 
can 2 , upper right contact of cam 27, lower 
right contact of can 233, to ground, restoring 
the incorning Selector to normal. When the Se 
lector reaches its lowermost position, a circuit is 25 
closed from battery through the winding of se 
quence switch magnet 290, lower left contact 
of can 224, normal commutator segment 325, 
brush 322, upper right contact of cam 222 to 
ground, advancing sequence switch 200 to posi- 30 
tion . Sequence SWitch 200 is advanced to 
position 8 over the upper right and lower left 
contacts of can 22 and the normal contact of 
relay 329 and to position f over the upper left 
contact of cam 224, right back contact of relay 35. 
334, and the lower left contact of cam 233. The 
advance of Sequence switch 200 from position 
5A removes ground from the sleeve brush 342 

thereby permitting the final selector to restore 
to normal. 40 

Trouble conditions 

5 

Relay 727 controls the release of the link cir 
Cuit in case of trouble and is operated under a 
Variety of conditions. 
The link circuit is provided with a time alarm 45 

arrangement under the control of interrupters 
24 and 725. With sequence switch 400 in posi 

tions 3, 6 and 8, ground is connected to inter 
rupter 724 which has a comparatively slow period, 
While in positions 2, 4, 5, 7 and 9 to 6, inclusive, 
ground is connected to interrupter 125 which 
has a period of Somewhat less than half that of 
interrupter 24. It may be noted that the right 
and left contacts of these interrupters are con 
nected in parallel So that the effect of the opera 
tion of the interrupters is the same except for 
the Speed at which they operate. The first clo 
Sure of the left contact of either interrupter com 
pletes the circuit for relay 726 which locks in a 
circuit from battery through its right winding 
and iniher right contact to ground at the upper 
left contact of can 406, this locking circuit being 
closed irrespective of which interrupter is func 
tioning and opened as the sequence switch passes 
from position to position. If relay 726 remains 
Operated until the right contact of the same in 
terrupter closes, a circuit is completed over the 
left contact of relay 726 through the left winding 
of relay 727 to battery. 70 
The position circuit is normally disconnected 

from the link circuit by the advance of the link 
circuit. However, if the position is held because 
of trouble in the link circuit, the position may 
also be released by operating the position dis- 75 
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connect key or reorder key. Before the trunk 
is connected through to the position, the opera 
tion of the position disconnect key Will connect 
ground to conductor 744, operating relay 727 to 
bring about the forced release of the link. 
After the trunk and position have been con 

nected the operation of the disconnect key con 
nects ground to conductors 45 and 746. This 
ground shunts the left Winding of relay While 
maintaining the circuit through the right Wind 
ing. Since relay 7 is differentially wound, it 
noW Operates and closes an obvious circuit for 
relay T27. 

If the operator removes her headset from the 
position jack just as the position has been seized 
by a link, a circuit is closed from ground to con 
ductors 45 and 746 operating relays and 72. 

If relay T2 operates in positions 2 or 3 of 
sequence Switch 40, it locks in a circuit from 
battery through its right winding and inner left 
front contact to ground Over the lower left con 
tact of cam 406. Relay 727 also extends this 
locking ground through the Winding of relay 
729 to battery. In addition it closes a circuit 
from battery through lamp 728 to ground at its 
middle right contact. It also closes a circuit 
from ground over its inner right contact, lower 
normal contact of jack 3, to conductor 645 
which extends through the winding of relay 523 
which controls the time alarm circuit. Further 
more, it opens the locking circuit of relay 50. 
Relay 729 opens the circuit of relay 4 0 and also 
opens the circuit by which the position finder 
tests for an idle position. 
Relay 729 closes a circuit from battery through 

the winding of relay 7 0, inner left contact of 
relay 729 to ground over the lower right contact 
of cam 402. Relay 0 locks over its outer left 
front contact to ground at the OWe left con 
tact of cam 406 and disconnects brushes 60 to 
604, inclusive, from the link equipment, thereby 
releasing trunk relays such as relays 20 and 2 
which may be operated under the control of the 
link. Since the Wanted number has not been 
given to the B operator, the connection is main 
tained at the originating office and, with relay 
50 released, another link may be assigned to 
handle the call. Relay 70 also closes a circuit 
from ground over its locking circuit and its 
inner left contact, middle normal contact. Of 
jack 723, upper left contact of cam 404 to bat 
tery through the winding of Sequence SWitch 
magnet 400, advancing the sequence Switch to 
position 5 where the sender finder hunts for an 
idle Sender, after which the sequence SWitch is 
advanced to position 6. Relay 70 advances the 
sequence switch from position 6 to position 9 
after which it advances to position 7 under the 
control of its local can and restores to normal 
in the usual manner. 

If relay 727 is operated in position 4 to 6 of 
sequence switch. 490, it operates relay 729 as 
above. Relay 729 also opens the circuit by which 
relays 7 f4 and 7 7 are held if these relays have 
been operated, and relay 74 permits the position 
circuit to restore to normal. It also closes a 
circuit from battery through the left Winding of 
relay 720, right front contact of relay 729 to 
ground over the lower left contact of cam 497. 
Relay T20 locks in a circuit from battery through 
its left winding and the inner left front contact 
to this ground, independent of relay 29 and 
opens the locking circuit of relay 722 and that 
relay releases. In addition, relay 720 closes a 
circuit from battery through resistance 2, inner 
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right front contact of relay 20, inner right back 
contact of relay 70, brush 603, conductor 33, 
inner right front contact of relay 26, through 
the Windings of relays 23 and 25 to ground. 
Relay 23 operates in this circuit and relay 25 5 
also operates due to the low value of resist 
ance 2. 
Relay 25 in operating closes a locking circuit 

for itself from battery over its right front cOn 
tact and right Winding to ground at the fi32nt COIl-10 
tact of relay 4. Relay 25 in operating discon 
rects battery from the Winding of relay 22 and 
that relay releases. It also disconnects battery 
from the operating circuit of relay 06 to prevent 
its premature operation and to disconnect relay 15 
; : from the outgoing trunk conductorS. It also 
closes a circuit from battery through resistance 
3 over the outer ieft front contact of relay 25 
through the winding of relay 2, left back contact 
of relay 23, inner left front contact of relay 25 20 
to ground through interrupter 35 thereby caus 
ing relay f 2 to intermittently operate and release, 
these interruptions causing the cord Supervisory 
lamp at the tandem office to flash. Relay 72 in 
operating also closes a circuit from battery 25 
through the Winding of Sequence SWitch magnet 
499, upper left contact of cam 404, middle con 
tact of jack 23, middle right front contact of 
relay 2 to ground, advancing sequence SWitch 
A to position 5 from which position the Selec- 30 
tion of a sender advances it to position 6, relay 
20 advances it to position 9 and the local can 
advances it to position. 7. The restoration of 
the trunk finder and advance to position 8 take 
place in the usual manner. 35 

If during Selection, the inconing Selector 3 
finds all of the trunks in the selected group busy, 
the selector is driven to the overflow terminal 
to the sleeve of Which no ground is connected. 
Therefore, relay 304 releases when this terminal 40 
is reached in turn releasing the updrive magnet 
39 and advancing sequence SWitch 2C to posi 
tion 8. A circuit is thereupon closed fron bat 
tery through the Winding of Sequence SWitch. 
magnet 200, lower left contacts of cans 23 and 45 
226, commutator strip 327, brush 323, upper right 
contact of can 222 to ground, advancing Sequence 
Switch 200 to position 9. In this position reverse 
battery is connected to the interoffice trunk in 
the manner previously described. Reverse bat- 50 
tery is also supplied to the interOffice trunk if, 
in making any selection, the selector goes to the 
top of the bank, in which case a circuit is closed 
from battery through the winding of Sequence 
switch magnet 200, lower right contact of can 55 
224, commutator segment 329, brush 323 and 
thence to ground as just traced. 
Premature reverse battery is also closed to the 

sender if the incoming selector is not in its nor 
mal position when the fundamental circuit is 60 
first established. This is apparent since it Will 
take fewer than the normal number of Selections 
to advance the incoming selector Sequence SWitch 
to the reverse battery position. 
When the sender receives premature reverSe 65 

battery a circuit is closed from battery to con 
ductor 652 over brush 622, left front contact of 
relay 75, right winding of relay 20, to ground 
over the upper contacts of cam 408. Relay T20 in 
operating connects battery through resistance 12f 
to brush. 603 as previously described to give a 
reorder signal to the trunk circuit. Relay 20 
also advances sequence switch 400 to position 9 

70 

whence it is advanced to position it over its local 75 



O 
cam. When the sequence switch leaves position 
| 6, relay T20 releases. 
When sequence Switch 40 passes through posi 

tions 214, to 54, the trunk closure previously 
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described, is completed in order to operate relay 
338 if the sequence switch 2E is standing in 
position . The operation of relay 38 operates 
relay 39 which in turn operates relay 34 which 
locks under the control of relay 3.7 and advances 
sequence switch 200 to position 2. 
As soon as the trunk closure is removed by the 

link circuit relay 38 releases since no closure is 
made by the trunk circuit. The release of relay 
38 releases relay 399 which closes a circuit from 
ground at its left normal contact, lower contacts 
of cam. 22, resistance 228, left front contact of 
relay 304, Winding of relay 3 i, upper contacts of 
cam. 208 to the ringing machine over conductor 
338 or 339 depending on the operative condition 
of relay 3. Relay 3i operates in this circuit, 
releasing relay 394. Relay 304 advances sequence 
switch 299 to position A as previously described. 
Since relay. 309 is released, the sequence Switch is 
immediately advanced to position f6 where the 
selector switch is restored to normal, after which 
the sequence switch is restored to position . 
What is claimed is: 
1. In a telephone system, an originating Office, 

an intermediate office, a terminating office, a 
trunk circuit extending from a manual terminal 
at said originating office through said inter 
mediate office to an automatic SWitch at said 
terminating office, and means at said intermediate 
office for recording wanted line numbers and for 
controlling said automatic Switch. 

2. In a telephone system, a trunk circuit ex 
tending from an originating office through an 
intermediate Office to SWitching equipment at a 
terminating office, and means in Said intermediate 
office for receiving line-designations from Said 
originating office and for controlling the Switch 
ing equipment in Said terminating Office, no 
SWitching operations being performed at said 
intermediate office. 

3. In a telephone System, an originating office, 
an intermediate office, a terminating office, a 
trunk circuit extending from Said originating 
office through said intermediate office to switch 
ing equipment at said terminating office, control 
equipment at Said intermediate office, means for 
Successively connecting said control equipment 
With the Originating office and with the terminat 
ing Office OVer Said trunk circuit to control the 
completion of a connection thereover, and means 
responsive to the completion of said connection to 
render Said trunk circuit independent of Said 
control equipment, 

4. In a telephone System, a trunk circuit con 
necting an Originating and a terminating office, 
an intermediate office through which said trunk 
circuit passes, an operator's equipment at said 
intermediate office for controlling the completion 
Of connections OVer Said trunk circuit at Said 
distant office, no. Switching operation being per 
formed at said intermediate office. 

5. In a telephone system, a plurality of Orig 
inating offices, a plurality of terminating offices, 
trunk circuits connecting said originating Offices 
and said terminating Offices, an intermediate 
office through which said trunk circuits pass, but 
in Which no switching takes place, and an Oper 
ator's equipment at said intermediate office for 
controlling the completion of connections Over 
said trunk circuits. . - 

6, In a telephone System, a first plurality of 
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offices, a second plurality of offices, trunk cir 
cuits connecting Said first offices with said second 
Offices terminating in SWitches in Said second 
offices, an intermediate non-switching office 
through which said trunk circuits pass, and an 5 
Operator's equipment at Said intermediate office 
for receiving instructions from Said first offices 
and for controlling the operation of said switches. 

7. In a telephone system, an originating office, 
an intermediate office, a terminating office, a 0 
trunk circuit extending from said originating 
Office through Said intermediate office to Switch 
ing equipment at said terminating office, control 
equipment at Said intermediate office, means 
asSociated With said trunk circuit to connect said 5 
control equipment with said originating office to 
receive a Wanted line designation, means respon 
Sive to the completed recording of said designa 
tion to transfer the connection of Said control 
equipment at said trunk circuit to Said terminat- 20 
ing Office to control said Switching equipment to 
Complete a connection to said Wanted line, and 
nearS responsive to the completion of said con 
nection to disconnect said trunk circuit from said 
control equipment. 2S 

8. In a telephone system, a selector switch, a . 
trunk circuit terminating in said selector switch, 
a link circuit, control equipment, means includ 
ing Said link circuit for connecting said control 
equipment With said. Selector Switch over said 30 
trunk circuit, a relay associated with said selector 
SWitch, means responsive to the operation and re 
lease of said relay for causing the release of said 
Switch, means effective after said selector switch 
has been operated for connecting said relay with 35 
said trunk circuit, means in said trunk circuit 
normally effective for operating said relay, and 
means in said link circuit effective in case of 
trouble to Operate Said relay. 

9. In a telephone system, a selector switch, a 40 
trunk circuit terminating in said selector Switch, 
a link circuit, control equipment, means including 
Said link circuit for connecting Said control equip 
ment. With Said Selector Switch over said trunk 
circuit, a relay associated with said selector 45 
SWitch, means responsive to the operation and 
release of said relay for causing the release of 
Said SWitch, means effective after said selector 
SWitch has been Operated for connecting said 
relay With Said trunk circuit, means in said trunk 50 
circuit normally effective for operating said relay, 
In eanS in Said link circuit effective in case of 
trouble to prevent said trunk circuit from operat 
ing Said relay, and means in Said link circuit for 
closing a substitute circuit for operating said 55 
relay. 

10. In a telephone system, a trunk circuit ter 
minating in an automatic selector Switch at one 
office, a link circuit and a register sender at a 
Second office, means to cause said link circuit to 60 
COnnect Said. Sender with said trunk circuit at 
Said Second office, means in Said sender to control 
the operation of said selector switch, a holding 
relay associated with said selector switch, means 
to connect said holding relay with said trunk 65 
Circuit, means in Said sender responsive to the 
COmpletion of . Selections to initiate the release 
of Said link circuit, means in said link circuit for 
causing Said trunk circuit to prepare a holding 
circuit at said second office for said holding re-0 
lay, and means in Said link circuit for establish 
ing an overlapping holding circuit for said holding 
relay. 

11. In a telephone system, a trunk circuit ex 
tending from a first office and terminating in an 
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automatic selector switch at a second office, a 
link circuit having an aSSociated Sequence SWitch, 
and a register Sender at Said first office, means to 
cause said link circuit to connect said sender 
With said trunk circuit, means in Said Sender to 
control the operation of said selector switch, a 
holding relay associated with said selector Switch, 
means effective following the completion. Of Selec 
tions to connect said holding relay with said 
trunk circuit, means in said sender responsive 
to the completion of selections to initiate the re 
lease of Said link circuit by advancing said Se 
quence Switch, means controlled by said sequence 
Switch in its advance to sequentially establish a 
holding circuit for said holding relay in said link 
circuit, to cause the closure of a holding circuit 
for said holding relay by said trunk circuit and 
to disconnect said link circuit from said trunk 
circuit. 

12. In a telephone system, a trunk circuit 
terminating in an automatic selector Switch at 
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one office, a link circuit and a register Sender at 
a second office, means to cause said link circuit 
to connect said Sender with said trunk circuit at 
said second office, means in said sender to COn 
trol the operation of said selector SWitch, a hold 
ing relay associated with said Selector SWitch, 
means to connect said holding relay with Said 
trunk circuit, means in Said Sender to initiate the 
release of said link circuit, means in Said link 
circuit for causing said trunk circuit to prepare 
a holding circuit at said Second office for Said 
holding relay, means in said link circuit for 
establishing a holding circuit for Said holding re 
lay, means to prevent the completion of the hold 
ing circuit by said trunk circuit, and means to 
establish the holding circuit, in Said link circuit 
whether or not the holding circuit in Said trunk 
circuit is completed. 

EDGAR. H. CLARK. 
FREDERICK. J. SCUDDER. 
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