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This invention relates to telephone systems 

and has for its object to provide means for 

checking the accuracy with which telephonic 

connections are established between manual 

5 and automatic offices with a view to. reducing 

as much as possible wrong number com- 

plaints. 
So 

One method of establishing connections 

between a manual and a machine switching 

-9 office is to provide operators at the machine: 

switching office with special senders under 

key set control for controlling the setting of 

selector switches to connect with wanted lines. 

Wanted line designations may. be communi- 

1s cated between the manual operator and the 

operator at the machine switching office. by 

means of call circuits, the machine switch- 

ing operator orally assigning a trunk to be 

used by the manual opeartor in extending 

20 the connection to the machine switching 

office; or the manual and machine switching 

operators may be connected together over 

the trunk circuit extending between the offices 

which are to be employed in the desired sub- 

25 scriber to subscriber connection. 

Tn accordance with the present invention 

means has been provided for observing the 

service which operators at machine switch- 

ing positions of the type above referred. to 

30 are rendering, including means for listening 

in on the order given to a machine switch- 

ing operator and for giving a visual indica- 

tion of the numbers set up on the operator’s 

key set. Means is provided for associating 

the observing equipment with any desired op- 

erator’s position. When a number has been 

set up, the observing equipment is automati- 

cally rendered unresponsive to the position 

equipment and the observing operator is pro- 

40 vided with means for again rendering the ob- 

serving equipment responsive to the position 

equipraent. 
In particular the regular registering equip- 

ment of the operator’s sender is not affected 

i)
 

3
 

45 in any manner by the association of the ob- 

serving equipment with the operator’s key 

set since direct battery is used on the active 

contact of each key and the monitoring paths 

extend in parallel with the registering paths 

50 and are of the same resistance. 

Serial No. 274,994. 

The registering arrangement of the key 

monitoring circuit is provided with a plu- 

‘rality,of registers and a plurality of transfer 

relays. The extension of a call to the ob- 

served position, following the association of 

the’ monitoring circuits 

position causes the operation of all of the 

transfer relays in pairs and the registration 

of each digit deenergizes a pair of said relays 

jn the same order as they were energized 

to transfer the registration conductors from 

register to register. . 

Those and other features of the invention 

will be more clearly understood from a con- 

sideration of the following ‘description in 

connection with the drawings in which Fig. 

1 shows portions of a number of link circuits, 

Fig. 2 shows the start circuit for initiating 

the operation of a link circuit, Fig. 8 shows 

an incoming selector circuit suitable: for con- 

trolling final selections in selecting a line 

without testing it, Figs. 4 and 5 show a com- 

plete link cireuit, Fig. 6 shows an operator’s 

position, Figs. 7, 10 and 11 show-ani operator’s 

sender, Figs. 8 and 9 show monitoring op- 

erator’s position, and Fig. 12 shows the man- 

ner in which Figs. 1 to 11 should be arranged. 

In general the system disclosed operates as 

follows: A ‘subscriber originating 2 call is 

aswered by an operator known as an A-oper- 

ator who, after receiving the called line num- 

ber, calls upon an outgoing or B operator for 

assistance. She does this by. inserting the 

calling plug of her cord circuit in a jack in- 

dividual to a trunk which terminates in an 

incoming selector controlled by the B oper- 

ator’s equipment. In the present disclosure 

the incoming selector is one which controls a 

nal selector in establishing a “no test” .con- 

nection but the operation in relation to the 

link circuit and sender does not differ ma- 

terially from that of an incoming selector 

used. in establishing a 

The insertion. of the plug in the jack com- 

pletes a start circuit which causes the trunk 

fnder of a link circuit to hunt for the in- 

coming selector associated with the jack. As 

soon as the trunk finder has been started the 

position finder is operated to select an idle B 

operator’s position. When both have been 

service. connection. - 
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found two tones called “zip tones” are trans- 
mitted from the B position to the A position 
and the A operator’s cord circuit is connected 
with the B operator’s headset so that she may 
inform the B operator of the wanted num. 
ber. As soon as the. idle position is found the sender finder of the link circuit is actu- ated to find an idle sender. When this has 
been found the B operator is signaled and she 
operates the keys of her key set in accordance with the wanted number. “The number is re- 
corded in the sender after which the position 
is disconnected from the link and the sender 
is connected with the incoming selector to control the setting of that selector and 
through it the setting of the final selector. 
When the selectors have been positioned the 
link circuit is disconnected and the estab- 
lished cireuit is placed under the control of 
the A operator. 

In order to insure quickness and continu- 
ity of service, distribution of wear, etc., the trunks terminating in the incoming selectors 
and in the link circuits have been arranged 
in groups. The trunks appear before the 
trunk finders of the link circuits in the bank 
of a panel type switch frame. The bank is 
divided once horizontally into two panels and 
each panel is divided vertically into two sec- 
tions so that the terminals in the upper half 
of one section may be cross-connected to the 
terminals of the lower half of the other sec- 
tion. The trunks appearing in the bottom 
half of one section are known as the A group 5 of trunks and those appearing in the bottom half of the other section as the B group of trunks. Each link circuit is represented at the switch frame by a set of brushes. The links terminating in brushes having access to the section of the panel bank in which the A trunks appear at the bottom are called the A group of links and those terminating in brushes having access to the other section are called the B group. Each brush rod carries two'sets of brushes, one for each panel. The brush rods are arranged on both sides of the panel and the rods on the two sides are driven by different motors. A call ona trunk in the A group will ordinarily initiate the opera- tion of an A link and a call on a trunk in the B group the operation of a B link. However, ‘the start circuit is so arranged that if all A links becomes busy and a call is initiated on an A trunk a B Iink may be used and vice versa, Likewise if the trunk finder of the A link fails to find the trunk a B link will be summoned. If the motor which drives the brush rods on one side of the panel stops, the link ciréuits on that. side are rendered: non- 

circuits on the other side continue the operation. 

Detailed description 
A detailed description of the operation of the circuits will now be given. When an A 
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operator plugs into the jack at her position 
she connects battery to conductor 301 com. pleting a circuit thereover through the wind- 
ing of relay 302 to ground. Relay 302 oper- 
ates, closing a circuit from battery through 
the winding of relay 303, front contact of re- lay 302, lower lefé contact of cam 304 to 
ground. It should be noted that the incom- 
ing selector sequence switch 300 stands in po- 
sition 17 when not in use. Relay 303 locks 
under the control of relay 302 to ground at its 
own outer left contact. The operation of 
relay 303 indicates to the start circuits that a call has been originated, that is, relay 308 
closes a start circuit extending from ground 
at its inner left front contact, left contacts of 
cam 305, inner left back contact of relay 306, 
upper contacts of cam 307, conductor 308 to the contact of jack 201. Jack 201 is individ- 
ual to the group of ten trunks to which the trunk of Fig. 3 belongs. From jack 201 the start circuit extends to conductor 211, which is common to the 80 trunks of the sub-group B of the top panel in which the trunk appears, and thence by three circuits to battery. One circuit extends through the left winding of 
relay 206 to battery; a second circuit extends over the outer left back contact of relay 202, right back contact of relay 203, winding of relay 204, and the right back contact of relay 205 to battery, while a third extends from the winding of relay 204, through the winding of relay 203, right back contact of relay 204, inner left back contact of relay 202, to the right winding of relay 206. 
Relay 204, which is individual to the B group of trunks in the top panel, and relay 206, which is common to the B groups of both panels, operate in these circuits but relay 208 does not, being shunted by the battery at the back contact of relay 205. Relay 204 in oper- ating connects ground over its outer left front contact and the left back contact of relay 205 to conductor 209, for starting a link circuit in search of the waiting incom- ing trunk. It also connects ground to con- ductor 208 to operate tripping magnets 510 and 511 in preparation for tripping the top set of brushes which belong to the selector finder of the B 

present call. The operation of these magnets as is well known operates all of the trip fingers of the group, but only the brushes on the brush rod moved will be tripped. Relay 204 also opens the circuit of relay 203. 
Relay 206 in operating starts a timing operation for the purpose of transferring the call to the other sub-group of links if it is not extended within a. predetermined length of time, and for operating an alarm signal if the call cannot be handled. The operation of this alarm arrangement will be described hereinafter. 
The sequence switches of busy links stand in any position from 2 to 8 or 11 to 17 in- 

link allotted to serve the 21 
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- clusive. If the link circuit is waiting assign- 

ment the sequence switch stands in positions 

9 or 18 while the sequence gwitch of the link 

circuit assigned for use stands in position 1 

, or position 10. Assuming that the hnk shown 

in Fig. 4 is the next one to be used and there- 

fore has its sequence switch standing in posi- 

tion 1, the circuit traced as above described 

to conductor 209 may be further traced over 

io the inner left back contact of relay 101, lower 

left and upper right contacts of cam. 401, 

winding of relay 402 to battery. Relay 402 

operates preparing a locking circuit for itself 

over its inner right front contact, upper 

is vight contact of cam 408, back contact. of 

relay 441, commutator strip 405, brush 406 

to ground. Relay 402 also closes a circuit 

from ground at its outer right front contact, 

conductor 407, left contacts of cam 408, wind- 

20 ing of sequence switch magnet 400 to. bat- 

tery. Sequence switch 400 advances to posi- 

tion 2 in this circuit. With sequence switch 

400 in position 2 the ground connected to 

conductor 407 by relay 402 is extended over 

25 the lower contacts of cam 408 to the winding 

of updrive magnet 430 and battery. Mag- 

net 430 is the updrive magnet for the selector 

finder 410, the brushes of which are shown at 

the upper left corner of Fig. 4. 

30 It should be noted at this point that the 

sequence switch cams in both Figs. 4. and 5 

are controlled by magnet 400 and have there- 

fore been given numbers in the fourth hun- 

dred as well as the.up and down. drive mag- 

35 nets of both the selector finder and the sender 

finder. Sequence switch 400 in controlling 

a complete cycle of operations of the link 

cireuit is moved through only half a revo- 

lution, the second half revolution controlling 

40 a second cycle. , 

‘As finder 410 is moved upward, magnet 511 

trips the brush set. Immediately after start- 

ing upward commutator. brush 409 makes 

contact with segment 411 completing. circuit 

‘45 from ground over brush 409, segment 411, 

conductor 412, left contacts of cam 418, con- 

ductor 414, middle lower contact of relay 415, 

conductor 416, winding of relay 205 to bat- 

tery. Relay 205 operates and locks over its 

50 inner left front contact, conductor 210, lower- 

most back contact of relay 415, conductor 417, 

upper left and lower right contacts of cam418 

to ground. Relay 205 in operating opens the 

operating circuit of relay 402 but that relay 

55 does not release since its locking circuit 1s 

now closed over commutator segment 405. 

Relay 205 closes a substitute locking ground 

for relay 207 and opens the circuit of relay 

904 permitting that relay to release in turn, 

“) releasing the tripping magnets 510 and 511. 

The incoming selector marks itself as call- 

ing by connecting battery through resistance 

309, upper right and lower left contacts of 

cam, 310, outer left back contact of relay 306, 

Sinner right front contact of relay 303, over 

conductor 311 to terminal 419. When the 

selector finder 410 reaches the set of termi- 

nals corresponding to this incoming selector, 

the circuit is further extended over brush 

490, left back contact of relay 421, lower left 

and upper right contacts of cam 422, winding 

of relay 441 to ground. Relay 441 operates in 

this circuit opening the locking circuit of 

relay 402. Relay 402 does not release until 

the brushes are properly centered, being held 

operated by means of a circuit from battery, 

through the winding and inner right front 

contact of relay 402, upper left'contact of cam 

403, commutator 4538, brush 457 to ground. 

The release of relay 402 opens the circuit of 

updrive magnet 430 bringing the finder to 

rest on the terminals leading to the incoming 

selector. 
With relay 402 released it completes a cir- 

cuit from ground over the left contacts’ of 

cams 116 and 115, outer right back contact 

of relay 101, left contact of cam 114, outer 

left back contact of relay 402, right contact 

of cam 450, upper contacts of cam 447, lower 

contact of cam 117 of the next link to con- 

ductor 118, leading to the winding of the 

relay corresponding to relay 402 of the next 

link. While only four links have been shown 

it will, of course, be understood that.as many 

links will be used as the traflic requires and 

that the sequential relationship extends 

throughout. The release of relay 402 also 

closes a circuit from battery through the 

winding of sequence switch magnet 400, lower 

left contact of cam 423, to ground at the right. 

back contact of relay 402, advancing sequence 

switch 400 to position 38. 

When sequence switch 400 leaves position 

9 the locking circuit.of relay 205 is opened 

and that relay releases restoring the. start 

cireuit so that another incoming selector ap- 

pearing in this same section of the terminal 

‘bank of the link finders may receive. atten- 

tion. 
When sequence switch 400 arrives in posi- 

tion B, a circuit is.closed from ground, at the 

inner left back ‘contact of relay 494, winding 

of relay 425, left. contacts of cam 426, inner 

upper contact of relay 415, brush 497, ter- 

minal 428, conductor 429, outer right contact 4 

of relay 303, lower left and upper right con- 

tacts of cam 312, right winding of relay 806 

to battery. Relays 425 and 806 operate in 

this circuit, relay 306 opening the previously 

traced circuit for relay 441. Relay 306 in 

operating: also closes & circuit from battery 

through the winding of sequence switch mag- 

net 300, lower left contact of cam 318, left 

front contact of relay 306, left contacts of 

‘eam 305 to ground at the inner left contact 

of relay 803. Sequence switch 300 advances 
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in this circuit to position 18. The operation - 

of relay 306 and the advance of sequence 

switch 300 removes the calling condition _ 

from conductor 308, releasing relay 206. 180
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Relay 306 remains locked in position 18 over a circuit extending from battery through its right winding, right front contact, lefé con- 
tacts of cam 312, outer right contact of relay 303, conductor 429, and thence ag previously traced to ground. The release of relay 441 permits relay 402 to reoperate in a circuit from battery through the winding of relay 402, upper contacts of cam 401, upper right 
contact of cam 403, back contact of relay 441, 
commutator strip 405, brush 406, to ground. 

While sequence switch 400 was in position 
2,-a circuit was completed from battery 
through the winding of relay 513, left back 
contact of relay 514, lower right contact of 
cam 432 to ground, which circuit remains 
closed in position 3. Relay 513 in operating 
completes one cireuit for relay 514 and pre- 
pares another. The first circuit extends from 
ground at the lower right contact of cam 432, 
right front contact. of relay 518, left winding 
of relay 514, lower contacts of cam 452, mid- 
dle winding of relay 514 to battery. The 
other circuit extends as previously traced 
through the left winding of relay 514 and 
thence through the right winding of relay 
514, upper contact of cam 433, outer right 
contact of relay 424, to brush 503 of the po- 
sition finder switch 500. Relay 514 is mar- 
ginally adjusted so that the ‘circuit com- 
pleted through its left and middle windings 
does not operate it but renders it quick to 
operate when the circuit is completed over 
brush 503. Assuming that the position en- 
gaged by finder 500 is either vacant or busy, 
this circuit is not completed and relay 514 
cloes not operate so that relay 513 in operating 
also closes a circuit for relay 507 extending 
over the back contact.of stepping magnet 508, 
upper left contact of cam 484, left front con- 
tact of relay 518, right back contact of relay 
514, to ground at the inner left contact of 
relay 509. Relay 507 operates in this circuit 
in turn closing a circuit for magnet 508 ex- 
tending from battery through the magnet 
winding, left front contact of relay 507, lower 
contact of cam 484, and thence as previously 
traced to ground at the contact of relay 509. 
Magnet 508 in operating opens the circuit of 
relay 507, which releases in turn releasing 
Magnet 508 to step the position finder 500 to 
the next position. 
When an operator is present at a position 

she inserts her. telephone plugs 606 and 607 
in the position jacks 605 and 608 completing 
a circuit from battery, through the winding 
of relay 604, tips of jack 605 and plug 606, 
through the transmitter of headset 600, tips 
of plug 607 and jack 608, winding of repeat- 
ing coil 609 to ground. Relay 604 in op- 
erating connects battery over its left front 
contact, contact of key 603, right back contact 
of relay 602, resistance 601, having a value 
of 270 ohms, to the corresponding terminal 
of brush. 503. It also connects ground over 
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its inner right contact to conductor 642 to disable the night alarm and over its outer right contact, left back contact of relay 602 to conductor 648 to disable the operator’s busy alarm. Therefore when the position is vacant it will be characterized at brush 503 by ab- sence of either battery or ground on the ter- minal. . 
When a position is busy, relay 602 is oper- 

ated as will be described hereinafter and 
ground is disconnected from conductor 643. 
If all positions are busy this permits a relay 
in the busy alarm circuit to release, closing 
a circuit from ground to conductor 520 of 
the link circuit, left contact of cam 487, 
through the winding of relay 509, resistance 
519 to battery. The operation of relay 509 

70 

80 

opens the above traced circuits for testing - 
the positions and for operating the posi- 
tion finder. If all positions are vacant, as 
might be possible at night, ground is dis- 
connected from both conductors 643 and 
642 so that the position finder is prevented 
from operating and in addition an alarm is sounded under the control of conductor 520, 
When the operator in attendance inserts her 
plug at a position she operates the corre- 
sponding relay 604, permits the extension of 
the call to that position, and silences the 
night alarm. 
Assuming that the next position is idle, a 

circuit will be completed from ground as 
above traced to brush 508, resistance 601, 
right back contact of relay 602, contacts of 
key 603, to battery at the left front contact of 
relay 604. Relay 514 operates and locks in a circuit from battery through its middle 
winding and lower contacts of cam 452, in 
parallel with battery over brush 503, outer 
right back contact of relay 524, upper contact 
of cam 433 and right winding of relay 514, to 
ground over the right front contact of relay 
514 and the inner left contact of relay 509. 
The connection of ground through the 30 ohm low resistance right winding of relay 514 
to the contact of brush 503 marks the position 
busy to other link circuits. If two relays such as relay 514 test a position simultaneously 
both relays may operate but the attempted 
closure of a locking circuit by these relays has a shunting effect on each other so that both 
relays release and then the faster relay re- 
operates and prevents the operation of the other relay and appropriates the position. 
While the position finder is operating with 

sequence switch 400 in position 3 battery is 
connected over the upper contacts of cam 486 to conductor 521 to operate a calls waiting alarm if more than a predetermined number 
of link circuits have been selected and have not yet been-connected with an operator’s po- sition. 

The operation of relay 514 opens the cir- cuit of relay 513 and that relay releases. A circuit is thereupon closed from ground at 
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the lower right contact of cam 482, left front 

contact of relay 514, right back contact of re- 

lay 518, lower right and upper left contacts 

of cam 436, outer left back contact of relay 

494, winding of relay 437 to battery. Relay 

487 operates extending. the talking conduc- 

tors to the operator’s position. Relay 487 also 

closes a circuit from. battery through the 

winding of magnet 400, inner right front con- 

tact of relay 437, upper right and lower left 

contacts of cam 408, conductor 407 to ground 

at the outer right contact of relay 402. 

Sequence switch 400 advances to position 

4 in this circuit, releasing relay 402. Relay 

437 in operating completes a circuit from 

ground through the winding of relay 488, 

middle left contact 

conductor 489, brush 505, windings of relay 

610 to battery. Relay 610 operates in this 

circuit but relay 438 is marginal and does 

not. Relay 610 in operating closes a circuit 

from battery over the front contact of relay 

604, outer left contact of relay 610, white 

lamp 612, right back contact of relay 618, to. 

ground at the right back contact of relay 614 

indicating that the sender has not yet been 

attached. It also closes a circuit in parallel 

therewith over the inner left contact of relay 

610, green lamp 622, inner left back contact 

of relay 616, interrupter 624 to ground caus- 

ing lamp 622 to flash to indicate that a call 

ig incoming to this position. A circuit is also 

left. winding of relay 602, inner back con- 

tact of relay 623, outer left 

relay 611, brush 504, middle right contact of 

relay 424, upper right contact of cam 440 to 

eround. Relay 602 operates and locks over 

sts inner left front contact to ground at the. 

outer right front contact of relay 604. -Re- 

lay 602 in operating disconnects battery from 

brush 503, opening the circuit of relay 514, 

which relay releases. oe 

The tip and ring conductors connecting the 

position with the ‘trunk are connected to- 

gether at the position through condenser 618, 

outer left back contact of relay 616, second- 

ary winding of repeating coil 619 and the 

outer right contact of relay 616. Relay 602 

in operating completes the primary circuit 

of coil 619 from ground at the outer left con- 

tact of relay 623, left back contact of relay 

615, primary winding of coil 619, right front 

contact of relay 602, to source of tone 620. 

The headset 600 is also connected across the 

tip and ring conductors in a circuit extend- 

ing from the tip conductor through the con- 

denser 621, sleeves of jack 605 and plug 606, 

receiver of headset 600, sleeves of plug 607 

and jack 608 through a portion of coil 609 

to the ring conductor. The B operator there- 

fore hears the tone which is transmitted. out 

over. the tip and ring conductors to the A 

operator’s headset. Relay 602 in operating 

also closes a circuit from battery through the 

of relay 487, over the tip, 

5 

winding of relay 615, inner right contact of 

relay 616, outer left front contact of relay 

602 to ground at the outer right contact of 

relay 604. Relay 615 is slow to operate thus 

permitting the connection of the tone to the 

trunk for a definite interval before the 

operation of that relay opens the primary 

cireuit. Relay 615 extends its operating 

ground to the right winding of relay 602 and 

the winding of relay 617. Relay 617 is also 

slow to operate causing a definite silent inter- 

val before the operation of that relay again 

completes the 
contacts of relays 615 and 617. ‘Relay 617 in 

operating closes a circuit for relay 628 which 

is also slow to operate. When the relay. 623 

operates, it removes ground from: the pri- 

mary circuit. Relay 628 also. opens the 

operating circuit of relay 602 but relay 602 

remains operated in its locking circuit above 

traced. Relay 623 also closes a circuit from 

ground at its front contact, winding of relay 

616'to battery. Relay 616.locks over its inner 

primary circuit over the front, 

70 

TW: 

80: 

85. 

right front contact, outer left front contact. 

of relay 602 to ground at the outer right con- 

tact. of relay 604. Relay 

trasnfers the circuit 

interrupter 624 to solid ground at its inner 

left front contact to indicate that the cir- 

cuit is ready for the call to be passed. _ Relay 

616 also connects the tip and ring conductors 

from the trunk to the operator's repeating 

coil 609. In. addition relay 616 opens the 

circuit of relays 615 and 617, and the circuit 

through the right winding of relay 602, and 

disconnects the tone coil 619 from the trunk 

conductors. The zip tones having . been 

terminated, the A operator at the distant 

board passes the call to the B. operator. 

“The release of relay 514 after the position 

90 

616 in operating » 

of green lamp 622 from. 

95 

100° 

105 
has been found. and connected with the in- - 

coming trunk. closes a circuit from battery 

through the winding of sequence switch mag- 

net 400, upper contacts of cam 452, right back 

contact of relay 
left contact of relay 509. Sequence switch 

400.is advanced to position 5 in this circuit. 

A circuit-is now closed from battery through 

the winding of relay 518, left back contact of 

relay 514, to ground at the lower right con- 

tact of cam. 432. Relay 518 in operating 

closes a circuit’ from battery through the 

right winding of relay 516, right contact. of 

cam 484, left contact of relay 513, right back 

contact :of relay 514, to ground at the inner 

left contact of relay 509. Relay 516 operates 

and prepares a holding circuit for itself over 

its inner right contact, commutator strip 

449, and brush 448 to ground. The sender 

finder to which this commutator belongs nor-. 

mally stands in engagement with some sender 

which may be free or idle and therefore brush 

443 will be in engagement with an insulating 

segment on.strip 442. Relay 513 completes 

the same circuit as 16. formerly completed for 

514, to ground at the inner. 110 

115 
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relay 514. - It also prepares a circuit for that relay extending from ground on the lower right contact -of cam 432, inner right contact of relay 518, left winding of relay 514, right 
514, lower contact of cam 433, outer left contact of relay 509, to brush 463 of sender finder 460. Assuming that the sender on which finder 460 rests is not idle, a circuit’ is closed from battery through the winding: of updrive magnet 445, outer right contact of relay 516, outer right back contact of relay 509 to ground. The sender finder is moved upward under the control of mag- net 445 until brush 463 engages the terminal corresponding to an idle sender which is characterized by battery through a resistance of 270 ohms. 

If the sender selector 460 does not find an idle sender in its upward movement, when it reaches the top of its bank, commutator brush 488° will engage segment 494, closing a circuit from ground, over the brush and segment, lower contacts of cam 486, winding of relay 509, resistance 519 and battery. Re- lay 509: operates, opening the circuit of up- drive magnet 445, ‘opening the test circuit through relay 514, opening the circuit of re- lay 516, and locking over its inner right front contact and the lower contact of cam 487 to ground. - It. closes a circuit from battery through the winding of downdrive magnet 435, outer front contact of relay 509 to ground at the lower contact of cam 440, The sender finder is therefore restored to normal, at which time a circuit is closed from ground ever brush 488, normal segment 489, right contacts of cam 413, resistance 519 in shunt of the winding of relay 509, releasing that relay. The release of relay 509 opens the cir- cuit of downdrive magnet 435, restores the circuit of relay 516, the test circuit through relay 514, and the circuit of updrive magnet 445 so that the sender finder may seek fur- ther for an idle sender. 
When an idle sender is found the cireuit of relay 514 is extended over terminal 469, inner left back contact of relay 700, left con- tact of relay 701, resistance 702 to battery. Relay 514 operates immediately opening the operating circuit of relay 516, and that relay releases: as soon as its holding circuit is opened at. commutator strip 442 to open the circuit. of updrive magnet 445 to bring the brushes of finder 460 to rest on the terminals leading to the idle sender. Relay 514 also opens the circuit of relay 518 and that relay releases. When relay 513 closes its back con- tact a circuit is completed from ground at the 

lower right contact of cam 432, left front con- tact of relay 514, right back contact of relay 
518, lower contacts of cam 486, inner lower 
contact of relay 415, winding of relay 444 to 
battery. Relay 444 operates and locks in a cireuit which may be traced as before to the 
Tower left contact of cam 436, upper right 

1,753,348: 

contact of cam 486, left contacts of relay 444, brush 462, terminal 468, to ground at the back contact of relay 700. Relay 444 also closes a circuit from battery through the winding of Sequence switch magnet 400, upper right con- 
tact of cam 423, middle and inner left front 
contacts of relay 444, brush 462, terminal 468, 
to ground at the outer left contact of relay 
700: advancing sequence switch 400 to posi- tion 6 in which position relay 444 is held op- erated in the above traced locking circuit. 
Relay 444 in operating extends the registra- 
tion circuits from the sender to the operator’s position so that the sender may be positioned. 

When. sequence. switch 400 reaches posi- 
tion 6, a circuit is closed from ground over the upper right contact of cam 448, through re- 
sistance 449, brush 461, terminal 467, wind- 
ing of relay 701; to battery. Relay 701 oper- 
ates disconnecting battery from terminal 469, 
maintaining the sender busy. It also con- 
nects ground over its right front contact, out- er right back contact of relay 7 03, back con- 
tact of relay 1000, winding of relay 1001 to 
battery. Relay 1001 operates in this circuit. 
With relays 1001 and 701 operated a circuit 
is completed from ground at the right front 
contact of relay 701, left back contact of re- 
lay 703, conductor 704, right front contact of 
relay 1001, winding of relay 1002 to battery. 
Relay 1001. also extends ground from con. 
ductor 704 over its inner right front contact, 
right back contact of relay 1003, to the wind. 
ing of relay 1004 and battery, which relay 
operates and locks from battery through its 
winding, right winding of relay 1003, inner 
right contact of relay 1004, right front con- 
tact of relay 1002 to grounded conductor 704. 
Relay 1003 cannot operate at this time being Vv 

shunted by the operating circuit of relay 
1004. Relays 1001 and 1004 are ineffective 
at this time. 

The operation of relay 701 also closes a 
circuit from ground over its right front con- 
tact, right back contact of relay 708, con- 
ductor 708, outer right back contact of relay 
705, windings of relays 706 and 707 to bat- 
tery. Relays 706 and 707 operate in this 
circuit, relay 706 locking over its inner con- 
tact, outer right back contact of relay 709, to 
grounded conductor 708. With relay 706 
operated, ground from conductor 708 is ex- 
tended over the right back contact of relay 
709, outer left contact of relay 706, windings 
of relays 710 and 711 to battery. Relays 710 
and 711 operate, relay 710 locking over its 
inner left contact to ‘conductor 708. With 
relay 710 operated the ground from the back 
contact of relay 709 is extended over the outer 
left contact of relay 710, windings of relays 
712 and 718 to battery and these relays oper- 
ate, relay 712 locking to conductor 708. With 

‘relay 712 operated a circuit is closed from 
battery through resistance 714. winding of relay 715, outer left contact of relay 706, back 
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709, to grounded conductor 

708. Relay 715 extends the grounded con- 

ductor 708 over its outer right contact, 

through the winding of relay 705 to battery 

over the right back contact of relay 716. Re- 

lay 705 locks to conductor 708 and opens the 

energizing circuit of relay 706, but that relay 

together with relays 410 and 712 are locked 

to conductor 708 in turn holding their com- 

panion relays 707, 711 and 718. 

Relay 705 prepares a circuit for relay 716, 

and completes a circuit to inform the B:oper- 

ator that the sender is ready to-be set. This 

circuit may be traced from grounded con- 

ductor 704, left back contact of relay 1005, 

conductor 1008, right winding of relay 1105, 

conductor 1106, outer right front contacts of 

relays 707, 711 and 718, left winding of relay 

717, middle left contact of.relay 705, outer 

right back contact of relay 700, conductor 

730, terminal 472, brush. 466, outer right front 

contact of relay 444, brush 502, right back con- 

tact and winding of-relay 614, left back con- 

tact of relay 618, contacts of key 625,’ con- 

ductor 640, outer left. front contact of relay. 

610 to battery at the left front contact of re- 

lay 604. The sender relays do not operate 

in this circuit but relay 614 operates and locks 

over its inner right contact to ground, and 

opens the circuit of lamp 612 indicating to 

the B operator that the sender has been 

attached and the number may be recorded. 

Relay 614 in operating also removes the 

shunt normally closed around the avind- 

ing of relay 611, over the inner left back 

contact of relay 611, and the outer right back 

contact of relay 614 to ground, permitting 

that relay to operate. With relays 614 and 

611 operated three registration circuits are 

established. These circuits may be traced 

through the link circuit as follows: One cir- 

cuit which will be identified hereinafter as 

circuit No. 1 may be traced from brush 504, 

middle right contact of relay 424. cuter left 

front contact of relay 444, brush 464, terminal 

470, to conductor 718 ofthesender. A second 

circuit which will be identified as circuit No. 

2 may be traced from brush 501, inner right 

front contact of relay 444, brush 465, ter- 

minal 471, to conductor 721 in the sender. 

The third circuit which will be identified as 

circuit No. 8 may be traced from brush 502. 

outer right front contact of relay 444, brush 

466, terminal 472: to conductor 730 in the 

sender. 
At the position, circuit No. 1 is extended 

over the left front contact of relay 611 

through low resistance 627, to conductor 626 

and the passive contacts of keys No. 1 and 

No. 6 and key 625 and through low resistance 

627 and high resistance 632 in series to con- 

ductor 633 and the passive contacts of keys 

No. 2 and No. 7. Cireuit No. 2 is extended 

over the right contact of relay 611, through 

low resistance 631 to conductor 638 and the 

7 

passive contacts of keys No. 8 and No. 8 and 

key 625, and through low resistance 631 and 

high resistance 634 1m series to conductor 650 

and the passive contacts of keys No. 4 and 

No.9. Circuit No. 3 is extended through the 

right winding of relay 620, left front contact 

of relay 614, low resistance 629 to conductor 

628 and: passive contacts of keys Nos. 0 to 4, 

and through low resistance 629 and high 

resistance 636, conductor 637 to passive con- 

tacts of keys Nos. 5 to 9. Battery is con- 

nected over the left front contact of relay 

604, outer left front contact of relay 610 to 

conductor 640, through the normal contacts 

of key 625 to the active contacts of all of 

the keys. From a consideration of the above 

it will be apparent that circuit No. 81s com- 

pleted whenever a key is depressed and that 

either circuit No. 1 or circitit No. 2 or neither 

will be completed by the operation of any 

numerical key but not both while the opera- 

tion of key 625 completes both circuit No.-1 

and circuit No. 2 but not circuit No. 3. 

At the sender, circuit No. 1 extends at this 

time over the inner left back contact of relay 

709, winding of relay 719, right winding of 

relay 717, outer left front contacts of relays 

718, 711, and 707, conductor 728, left windings 

of. relays 1104 and 1103, conductor 1107, left 

contact of relay 1008 to grounded conductor 

704. Circuit No. 2 extends from conductor 

791 over the outer left back contact of relay 
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709, winding of relay 722, right winding of. - 

relay 717, and thence as traced for circuit No. 

to grounded conductor 704. Circuit No. 3 

extends from conductor 730, over the right 

pack contact of relay 700, middle left front 

contact of relay 705, left winding of relay 

717, outer right front contacts of relays 718, 

711 and 707, conductor 1106, right winding 

of relay 1105, conductor 1006, left. back con- 

tact of relay 1005, to grounded conductor 704. 

Should the operator press. a key before the 

sender has been connected with the position 

and the registration circuits above traced are 

ready, a circuit is closed from ground through 

the right winding of relay 613, left back con- 

tact of relay 614, through either low resistance 

629 or both resistances 629 and 686 to battery 

through the depressed key. Relay 618 oper- 

ates and locks over its left front contact, .con- 

tact of key 625, to battery over conductor 640. 

This transfers the circuit of lamp 612 from di- 

rect ground at the outer right back contact 

of realy 614 to ground through interrupter 

624, thus warning the operator that. she has 

started to set up the number prematurely. 

By operating key 625 she may release any 

falsely operated. relays of the sender and also 

restore the circuit of the lamp. When the 

sender is ready lamp 612 will be extinguished 

and she may proceed to set up the number. 

Assuming for the purpose of illustration 

that the called line number is 3456, the B op- 

erator will successively operate keys Nos. 3, 4, 
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Sand 6. From the circuits above traced for 
the completion of the three registration cir- 
cuits, it will be seen that the operation of key 
No. 3 extends circuits No. 2 and No. 8 to bat- 
tery through low resistance. 
of circuit No. 3 operates relay 630 which locks 
over its left front contact, outer left front 
contact of relay 602, to ground at the outer 

‘right front contact of relay 604. Relay 630 10 In Operating extends the circuit of meter 651 
to the locking ground of relay 630. Since cir- 
cuit No. 3 is completed no matter which key 
is operated, and relay 630 locks as soon as op- 
erated, it will be apparent that the first de- 15 pression of a key by an operator in the comple- 
tion of a call will register once 
count meter 651. 

_ At the sender, since circuit No. 2 was com- 
pleted, relays 722, 717 and 1103 will be oper- 

on the peg 

20 ated and since it was completed through the 
low resistance only, relay 1104 will also be op- 
erated. The operation’ of relay 1103 closes 
an obvious circuit for relay 1109. The oper- 
ation of relay 722, closes a circuit from ground 25 at its front contact over the inner right back 
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contact of relay 703, inner right front contact 
of relay 713, inner left front contacts of relays 
11 and 707, winding of relay 1101 to battery. 
Relay 1101 locks through resistance 1108, con- 
ductor 1107, left back contact of relay 1008 to 
grounded conductor 704. Relay 1103 locks in 
a circuit from battery through its right wind- 
ing and right front contact to grounded con- 
ductor 1107. Relay 1104 locks through its 
right winding and right contact to grounded 
conductor 1006. The completion of circuit 
No. 3 through low resistance 629 alone causes 
the operation of relay 1105 which locks 
through its left winding and left front con- 
tact to grounded conductor 1006. The oper- 
ation of relay 717 closes a circuit from 
grounded conductor 708, front contact-of re- 
lay T17, inner left front contact of relay 713, 
inner right front contacts of relays 711 and 
707 to the winding of relay 707. Relay 707 
is held operated but relay 706 is shunted by 
the connection of ground to both sides of ifs 
winding and releases. When key No. 8 is 
released, relay 717 releases in turn releasing 
relay 707. The release of relay 707 trans- 
fers the registration circuits to the relays of 
register 1110, corresponding to those of regis- 
ter 1100 traced above. - 

The depression of key No. 4 extends cir- 
cuit No. 2 to battery through high resistance. 
634 in addition to resistance 631, and extends 
circuit No. 3 to battery through low resist: 
ance 629. Therefore relays 722, 717 and 1113 
are operated in circuit No. 2 and relays 717 
and 1115 in circuit No. 3, while the opera. 
tion of relay 722 closes a circuit for relay 
1111. Relays 1111 and 1113 lock to grounded 
conductor 704 over the back contact of relay 
1008, while relay 1115 locks over conductor 
1006. The operation of relay 717 extends a 

The completion. 
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circuit from grounded conductor 708, front 
contact of relay 717, inner left front contact of relay 718, inner right front contact of re- 
lay 711, inner right back contact of relay 707, 
to the winding of relay 711, shunting relay 
710 which releases opening the locking cir- 
cuit of relays 710 and 711. When key No. 4 is released, relay 711 also releases extend- ing circuits Nos. 1, 2 and 3 to the relays of 
register 1120. 

The operation of key No. 5 completes cir- 
cuit No, 8 through both high and low re- sistance to battery. Therezore relay 717 alone is operated, none of the relays of reg- 
ister 1120 being operated. The operation of 
relay 717 connects ground over the inner left front contact of relay 718, inner right back 
contact of relay 711-to the winding of relay 
718 shunting and releasing relay 712. When 
key No. 5 is released, relay 718 also releases 
extending circuits Nos. 1,2. and 3 to the relays 
of register 1130. 

The depression of key No. 6 completes 
circuit No. 8 through high and low resistance 
to battery and circuit No. 1 through low re- sistance only. Relays 7 19, 717, 1183 and 1134 are operated in ‘circuit No. 1, but relay 
1135 is not operated due to the high resistance in circuit No. 8. The operation of relay 717 connects ground from conductor 708° over the inner left back contact of relay 713, to 
resistance 714 and battery, shunting relay 715 
and releasing that relay. 

If the B operator depresses a wrong key 
and realizes it before she has pressed the last key corresponding to a particular number, she may release the sender by operating key 
625. By so doing, she connects battery over conductor 626 and low resistance 627 to cir- cuit No. 1 and over conductor 638 and low 
resistance 631 to circuit No. 9. Therefore, relays 722 and 719 are operated at the same time in the sender, which .does not occur when she operates any of the numerical keys, The simultanenous operation of relays 722 and 719 closes a circuit from ground over the front contacts of these relays to the wind- ing of relay 708 and battery. Relay 703 in operating extends the circuit of these relays 
through resistance 720 to ground at the front contact of relay 701, and disconnects ground from conductors 704 and 708 with the result that the transfer relays and the register re- lays which have been previously operated are released and the sender made ready for a cor- rect. setting. Since these operations do not affect the link circuit relay 701 remains op- erated and the sender remains attached to the link. The operation of key 625 opens the cir- cult of relay 614 and that relay releases re- storing the circuit of the white lamp 612. When the transfer relays of the sender haye been reoperated, following the release of key 625, and the sender is: ready to receive the setting, relay 614 is again operated and lamp 
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612 is extinguished to inform the B operator 

to that effect. 
When the last key is released and relay 717 

-falls back, a cireult is closed from battery, 

winding of relay 7 09, back contact of relay 

415, inner left front eontact-of relay 705, back 

contact of relay 717, to grounded conductor 

708. Relay 709 operates and locks directly 

to conductor 708. Relay 709 cloges @. cir- 

cuit tzom battery through the winding of re- 

lay T00, outer front contact of relay 709 to 

grounded conductor 708. The operation of 

relay. 700 disconnects ground from terminal 

468, releasing relay 44. The release.of relay 

444 closes a circuit extending from ground 

‘at the repeating coil of the A operator’s cord 

‘circuit, over the left contacts of cam 388, 

terminal 459, brush 479, uppermost back con- 

tact of relay 415, upper leit and lower right 

, contacts of cam 480, inner right back contact. 

‘of relay 444, brush 465, terminal 471, outer 

left front contact: of relay 709, winding of 

yelay 716, outer left front contact of relay 

705 to battery. . This circuit acts.as a test of 

the continuity of the connection. between the 

sender and the incoming selector. ‘Relay 716 

operates in this circuit locking to battery 

over its front contact and removing battery 

from the winding of relay 705, releasing re- 

With relay 705 released, a circuit 

is closed from battery through the winding 

of relay 402, right contacts of cam 401, front 

contact of relay 425, outer right back:contact 

of relay 444, brush 466, terminal 472, con- 
f. relay: 700, 

left back-contact of relay 1014, inner right 

back contact of relay 705, to grounded con- 

ductor 708... Relay 402 operates in this cir- 

cuit and locks over its inner right front con- 

tact, upper lett and lower right contacts of 

cam. 422, outer right back contact of relay 

444, and thence as traced'to grounded con- 

Juctor 708. Do 

‘Relay 402 advances sequence gwitch 400 

circuit which may be 

sequence switch magnet 400, left contacts of 

eam 408, conductor 

_ contact of relay 402 to ground. The advance 

of sequence switch 400 from position. 6 opens 

the locking. circuit of relay 487 ‘and that relay 

releases disconnecting ‘the position from the 

trunk and opening the cireuit of relay 610. 

The release of relay $10 removes battery from 

«3 the lamps 612 and 622 and from conductor 

640, releasing relays 602 and 614 and in turn 

relays 616, 680 and 611. - Thereupon the B op- 

‘erator’s position may be ‘selected to control 

the extension of another call. . 

co The advance of sequence switch 400 from 

- position 6 also opens the circuit of relays 425 

and 308 and these relays release. The re- 

lease of relay 306 closes a circuit from bat- 

tery through the winding of sequence switch 

.; magnet 300, upper 

sequence switch 300 

contact of relay 1002, 

-ergizing circuit 

407, outer right front. 

*-tacts of cam 307. 

left contact of cam 313, 

inner left back contact of relay 306 to ground 

over the lower contacts of cam 307 advancing 

to position 1. The ad- 

vance of sequence switch 300 from position 

18 opens the circuit of relay. 716 and that. 

relay releases to establish the fundamental 

circuit in the sender.. With sequence switch 

300. in position 1 and sequence switch 400 in. - 

position. 7, the fundamental circuit may be 

traced from battery through the winding . 

of relay 316, upper right and lower left ~~ 

contacts of cam 3817, ‘terminal 481; brush 

482, upper right ‘and lower left. contacts 

of cam. 483, inner right back contact. of 

relay 424, left. back contact of relay 444, 

‘brush 464, terminal 470, conductor 718,-in- 

ner left front contact of relay 709, front. 

back contact of-relay. 

1015, left winding of relay 1016, winding of 

stepping relay. 1017, left-back contact of re- . 

lay 716, outer left front contact of relay 709, 

471, brush. 465, in- 

ner right back contact. of relay 444, lower 

right and upper left contacts of cam 480, up- 

-permost back contact of relay 415, brush 479, . 

terminal 459, resistance 315, lower contacts ~ 

Relay 316 operates - - 
of cam 314, to ground. KR 

in this circuit in turn operating relay 306, 

through its right winding, lower contacts of 

cam 347, left front. contact of relay 316, 

lower contacts of cam 318 to ground. Relay 

306 locks in a circuit through its right wind- 

ing and right front contact; upper right and 

lower left contacts of cam 847, left. front con- 

tact of relay 316, to ground over the lower 

contacts of cam 318. Relay 306 in operating 

advances sequence switch 300 to position 2 1n 

a circuit which extends through the winding 

of magnet 300, lower left contact.of cam 318, 

left front contact of relay 306 to. ground 

over the lower contacts of cam 307.. ‘The en- 

‘ of relay 306 is open in posi- 

tion 2 but that relay remains operated in. the 

locking circuit above traced... With sequence 

switch 300-in position 2a circuit is prepared 

“which may be traced from ground over the 

upper left contact of cam 381, brush. 321, 

commutator strip 320, right contacts of cam 

319, to the winding of relay 816. Relay 306 

in position 2 closes a circuit from battery 

through winding of updrive magnet 322, left 

contacts of cam 323, inner left front contact 

of relay 306 to ground over the lower -con- 

The incoming selector is 

moved upward under the control of magnet 

399 and the circuit above traced over com- 

mutator strip 320 is intermittently closed, 

holding relay 316 operated and shunting the 

stepping relay of the sender. Oe 

When the findamental circuit above traced 

was completed, relay 1017 operated closing 

‘a circuit from ground over its contact, inner 

left front contact of relay . 1004, outer: left. 

front. contact of relay 1105, left front con- 

tact of relay 1104, right front contact of re- 

100 

105 

110 

Mis 

3120 

125 

126



"0 

“20 

“25 

30 

~ 40 

“BO 

relay 1003 opens 

-@ circuit for relay 

- to lock. 

Go 

shunted by 

-to operate. 

“ing of the No. 0 counting relay. 

time, these relays operate. 

-is to synchronize 

10 

lay 1102, inner left front contact relay 1101, 
back contact of the No. 1’ counting relay, winding of the No. 1 counting relay to bat- tery. ‘The No. 1 counting 
locks in a cireuit through 

relay operates and 
the winding of the No 1’ counting relay to ground at the outer right front contact of relay 1004, but the No. 1” counting relay cannot operate being 

the energizing circuit of the No. { counting relay. When the intermittent civ. 
‘cuit above described ig first closed, relay 1017 releases permitting the No. 1’ counting relay 

The operation of the No. 1’ re- lay extends the circuit controlled by relay 1017 over its front contact, outer right back contacts of relays 1011 and 1013 to the wind- 
The No. 0 counting relay locks through the windin gs of 

relays 1015 and 1000 in parallel to ground at the left front contact of relay 1004... When 
the intermittent circuit is closed a second 

‘Relay 1015 opens 
the fundamental circuit releasing relay 316 
as. soon as the intermittent circuit above traced is also open. The release of relay 316 releases relay 306 and advances sequence 
switch 300 to position 3 in a circuit which 
may be traced through: the winding of mag- net 800, upper left contact of cam 318, Inner left: back contact of relay 806 to ground. over 
the lower contacts of cam 307, 

The operation of relay 1000 opens the cir- cuit of relay 1001 but relay 1001 is slow to release and a temporary holding circuit is completed for that relay over the front con- tact of relay 1000, left front contact of relay 1001, front contact of relay 1015, to the fun- damental circuit, which remains completed as long as the shunting circuit over the com- mutator strip 820 exists. As soon as the ‘shunting circuit is opened no further circuit ‘exists for relay 1001 and it releases after an 
purpose of this arrangement 

the operation of the sender with that of the selector, and prevent the clo- sure of the circuits for the next selection be- 
fore the selector is ready, 

interval. The 

_. When relay 1001 finally opens its contacts, relay 1003 operates in the locking circuit of relay 1004 and in turn locks through its left winding to conductor 704. The operation of 
the locking circuit of tie register relays 1101 and 1103 and prepares. 
1007, over the right back contact of relay 1005 and the right front con- ‘tact of relay 1003 from the inner right front contact of relay 1001. The release of relay 1001 in turn releases relay 1002 which is also slow to release and which opens the circuit 

of relay 1004 after relay 1003 has had time 
~The release of relay 1004 opens the locking circuit for the counting relays and thus permits'relay 1015 to reclose the funda- 

mental circuit at its contact. The release of relay 1000 recloses the circuit of relay 1001 - 
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which in turn closes the circuit for relay 1002 and completes the circuit above traced for relay 1007. Relay 1007 locks through the right winding of relay 1005 and the inner right contact of relay 1007, right front con- tact of relay 1002 to grounded conductor 7 04, but relay 1005 cannot operate, being shunted by the operating circuit of relay 1007. 
With relay 1002 operated and relay 1015 released, the fundamental circuit is again es- tablished, and relay 316 reoperates. Relay 316 again operates relay 306 and relay 306 locks as before and advances sequence switch 300 to position 4 in the same circuit used for advancing it to position 2. With sequence switch 300 in position 4, an intermittent cir- cuit is closed from ground over the lower contacts of cam 307, left front contact of relay 306, lower contacts of cam 328, brush 825, commutator strip 324, lower contacts of cam $26, to the winding of relay 316. The circuit of updrive magnet 322 is closed as pre- viously traced. In positions 3 and 4 of se- quence switch 300 trip magnet 350 is operated over the lower right contact of cam 331, so that on the next upward movement of the incoming selector the selected set of brushes is tripped. 

At this time the operation of relay 1017 closes a circuit from ground over its front contact, inner right front contact of relay 1007, right front contact of relay 1104, inner right front contact of relay 1105, left front contact of relay 1115, back contact of the No. 
winding of the No. 2 count- + 

2’ counting relay, 
ing relay to battery. After the intermittent circuit above traced has been completed three times, thus selecting the third group of cut- going trunks, relays 1015 and 1000 operate in the manner above described, releasing relay - 316 and opening the locking circuit of relay 306. Relay 306 is held operated until the brushes are centered on the first set ‘of ter- minals of the group in a circuit which may be traced from ground, over the lower contacts. - of cam 307, left front contact of cam 306, lower contacts of cam 823, brush 330, commu- tater strip 329, lower contacts of cain 346, right winding of relay 306 to battery. After 
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the commutator brush 825 has engaged an in- 7:- sulating segment, relays 1001 and 1002 re- lease as previously ‘described, causing the operation and locking of relay 1005 and the release of relay 1007. Upon the reoperation 
of relays 1001 and 1002 in the manner 
viously described a circuit js established for 
relay 1009 which locks through the right winding of relay 1008 without however op- erating relay 1008. The release of relay 806 
advances sequence switch 300 to position 5. _ In position 5a circuit is closed from battery 
through resistance 332, left winding of relay 
606, lower right contact of cam 304 to 
ground. Relay 806 operates closing a hold- ing circuit for itself over its right front con- 
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tact, left contacts of cam 319, to sleeve brush 

307. Relay 306 advances sequence switch 

300 to position 6. Tf the final selector, on. the 

sleeve terminal of which brush 827 is resting, 

is busy, ground will be connected to that ter- 

minal and relay 306 will be held operated to in 

turn operate the updrive magnet 322 and ad- 

vance the incoming selector in a trunk hunt- 

ing movement. When an idle selector is 

found, ground will be absent from its sleeve 

terminal and-relay 806 will release stopping 

the selector and advancing sequence switch 

300 through. position 7 to position 8. Relay 

306. is held operated until the brushes: are 

properly centered by a circuit from battery 

through resistance 382, left winding of relay . 

206, upper left and lower right. contacts. of 

eam 346, centering commutator 329, brush 

330, lower contacts .of cam 328, left front 

contact of relay 206, to ground over the lower 

contacts of.cam 307. The release of relay 306 

immediately connects ground over the upper 

right contact of cam 331, right back contact 

of relay 308, left contacts of cam 319 to the 

sleeve brush 327 to mark the final selector 

busy. -As soon as sequence switch 300 reaches 

position 634 ground is connected directly to 

brash 827, over the upper contact of cam 304, 

maintaining the final selector busy until the 

incoming selector leaves the talking position 

following its release. Bo 

In position 8 the control circuits are ex- 

tended to the final selector which has not been 

shown since it may be of any standard type, 

for example, that shown in U. 5. Patent No. 
14, 1928, to C. H. 

The fundamental circuit for final se- Berry. 
the same as for incoming selections. lection is 

Relay 
a circuit for relay 806 from 

battery through its right winding, lower con- 

tacts of cam 347, left front contact of relay 

316, lower left and upper right contacts of 

cam 318 to the tip conductor. A parallel cir- 

cuit through resistance 332 and the upper left 

contact of cam 347; prevents relay 306. from 

operating until direct ground is connected to 

the tip conductor following final selections. 

The final selector in ‘making ‘selections con- 

~ nects an intermittent-ground to the ring con- 

ductor which is extended over the upper right 

‘and lower left. contacts of cam 326 to the 

- winding of relay 316, holding that relay oper- 

ated and shunting the stepping relay of the 

sender in the same manner as the commutator 

of the incoming selector, 
When relay 316 operates in positions 8 it 

closes a circuit from battery through resist- 

ance 336, winding and left normal contact of. 

> relay 333, left front contact of relay 316, to 

go ul 

eround over the right: contacts of cam 314. 

Relay 333 locks over its left alternate contact. 
.to ground over cam 814... A circuit also exists 

for relay 334, extending-from battery, resist- 

ance 837, through the winding of relay 334 

316 operates in the fundamental cir- 

41 

to ground over the 
tact of relay 333. 
shunted by a circuit extending from resist- 

ance 887, over the left back contact, of relay 

934 to the front contact of relay 316. When 

the fundamental circuit is opened following 

nal brush selection, relay 316 releases and 

opens this shunt 

it connects ground over the left front contact 

of relay 334, to resistance 336 in shunt of the 

winding of relay 383 and that-relay releases. 

Relay 334 is held operated over the normal 

- contact of relay 333 and a circuit is also‘closed :. 

from battery through the winding of relay 

335, outer right front contact. of relay: 334, 

right back contact of relay 333, to ground on 

cam 314.. Relay 335 locks directly to. this 

ground. When relay 316 releases following: 

the tens selection, relay 334 also -releases. 

permitting relay.334 to oper-__ 

‘ate in parallel with relay 333. When relay. - 

816 reoperates to control final tens ‘selection, 

normal or alternate con- — 

However, relay 334 is. 
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When relay 316 operates for final units'selec- _ 

tion, it reoperates relay 333 and when it re- 

leases following units selection, relay 334 also 

reoperates. With relays 333 to 335 operated, 90 

ground is connected from cam 314 over the” 

right front contact of relay 333, left front 

contact of relay 335, inner right front contact 

of relay. 334, back contact. of relay 316, lower 

right and upper left contacts of cam 318 to 

the tip conductor to:cperate the test relay-of 

the final selector so that it may connect with a 

busy line without making a test. When the 
final selector advances, it connects ground to 
both tip and ring conductors operating relay 

sequence switch 300 is advanced to position 9. 

In the sender; final brush selection is con- 

trolled by the setting of register 1110, the cir- 

cuit under the assumed setting extending: 

from ground at the front contact of relay 

1017, inner left front contact of relay 1009, 
which operates to control final brush selec- 
tion, right back contact of relay 1114, left... 

front contact of relay 1118, left front contact 
-of relay 1111, back contact of the No. 4’ count- . 

ing relay to the winding of the No. 4 count- 
‘ing relay. Following the completion. of final 

brush. selection relays 1001 and 1002 function 

as before described permitting relay 1008 
to energize releasing relay 1009 and operat- 

ing relay 1011. Final-tens selection is con- 

trolled by register 1120, the circuit extending 
from ground over the front contact of relay 
1017, inner left’ front contact of relay 1011, 

right back contact of relay 1124, left back 
contact of relay 1128, outer right-front con- 

tact of relay 1011, right back contact of re- 

lay 1125, back contact cf the No. 9’ counting », 

relay, winding of the No. 9 counting relay to 

95 
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316 and relay 306. . With relay 306 operated, . 

105 

110 

116 

battery. Following five revertive pulses, the . 

circuit is exterided over the front contact of. - 

the No. 5’ counting relay to the winding of - 

the No. 0 counting relay. . Following the com- 

-pletion of final tens selection relays 1001 and 
q 130
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1002 function as before described permitting 
relay 1010 to energize, releasing relay 1011 
and operating relay 1013. Final units selec: 
tion is controlled by register 1180, the cireuit 
extending from ground over the front con- 
tact of relay 1017, inner left front contact of 
relay 1013, right front contact of relay 1134, 
right front contact.of relay 1138, right back 
contact of relay 1181, back of the No. 1’ 
counting relay, winding of the No. 1. count- 
ing relay to battery. After the first revertive 
pulse, this circuit is extended over the front 
contact of the No. 1’ counting relay, back 
contact of relay 1011, outer right front con- 
tact of relay 1013, right back contact of relay 
1135 to the right back contact of the No. 9” 
counting relay, winding of the No. 9 counting 
relay to battery. 

It is to be noted that the incoming selector 
is so arranged that one of five brushes is to be 
selected and one of four groups while the 
final selector is arranged to select one of five 
brushes and then one of ten groups and one of 
ten lines composing the group. Therefore, 
the only selections which require more than 
five counting relays are the final tens and 
final units selections. On that account it is 

. only when these two selections are to be made 
that the counting relay civeuit may be extend- 
ed to the No. 9 counting relay. Since the re- 
lays 1125 and 1185 are operated over circuit 
No. 3 whenever the digit is less than 5 the 
condition of these relays determines whether 
or not the circuit shall be extended to the No. 
9 counting relay. . Following the completion 
of final units selection relays 1001 and 1009 
again function to permit the operation of re- 
lay 1012 and the release of relay 1013. 
When sequence switch 300 is advanced to 

position 9 following the setting of the final 
selector, relay 316 is connected to the ring 
conductor of the fundamental circuit, over 
the left contacts of cam 314, and resistance 
315, while ground is connected to the tip con- 
ductor of the fundamental circuit over the 
right contacts of cam 338. Following the 
control of final units selection, the funda- 
mental circuit is reestablished at the sender 
in the manner previously described. How- 
ever, since battery and ground are now re- 
versed in their connection to the fundamental 
cireuit, polarized relay 1016 now operates 
closing a circuit from battery through the 

-winding of relay 1014, front contact of re- 
Jay 1016, back contact of relay 1014, right 
back contact of relay 705 to grounded con- 
ductor 708. Relay 1014 locks over its right 
front contact to.grounded conductor 708, and 
opens the holding circuit provided through 
the right winding of relay 1016 which pre- 
vents the release of relay 1016 until relay 1014 
is safely operated. The operation of relay 
1014 disconnects ground from terminal 472 
thus releasing relay 402. The release of re- 
lay 402 advances sequence switch 400 to posi- 
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tion 8 in a circuit over the lower left contact 
of cam 423 to ground at the right back con- 
tact of relay 402. With sequence switch 400 
in position 8, ground is disconnected from 
relay 701 at the upper right contact of cam 
448 and that relay releases removing ground 
from conductors 704 and 708, releasing all 
sender relays and rendering the sender free 
to be selected by another link. The battery 
which marks the sender as idle is not con- 
nected to terminal 469 until relay 700 closes 
its inner left back contact following the re- 
lease of relay 701 thus insuring that the send- 
er relays are-released before the sender is 
marked selectable. 

Relay 316 operates in the fundamental cir- 
cuit in series with relays 1016 and 1017 , in 
turn operating relay 306. Relay 306 ad- 
vances sequence switch 300 through posi- 
tions 9, i0 and 11 to position 12. In this 
position the tip and ring conductors from the 
A operator’s cord are connected through to 
the final selector and the subscriber’s line and 
she may listen and talk over that line to as- 
certain what may be wrong therewith. 

With link sequence switch 400 in positions 
7 and 8 a circuit is closed from battery 
through the winding of relay 507, right con- 
tacts of cam 426, commutator 454, brush 455 
to ground. With relay 507 operated, as soon 
as switch 400 reaches position 8, a circuit is 
closed from battery through the winding of 
downdrive magnet 431 which controls the 
trunk finder, right front contact of relay 507, 
lower contacts of cam 418 to ground. The 
trunk finder is restored under the control of 
magnet 431. When brush 455 reaches nor- 
mal, the circuit of relay 507 is opened and 
that relay releases in turn deenergizing the 
downdrive magnet. 

The position finder 500 and the sender 
finder: 460 ordinarily are not moved from 
the position. they occupy. However, if the 
sender finder is standing on a set of terminals 
within a predetermined group at the top of its 
bank, for example the upper ten sets, a cir- 
cuit is closed from ground over brush 484, 
commutator segment 485, upper right contact 
of cam 487, winding of relay 509, resistance 
519 to battery. This circuit is closed while 
the sequence switch is in position 7. Relay 
509 locks over the lower contact of cam 487 
to ground. at its inner right front contact. 
Therefore when sequence switch 400 reaches 
position 8 a circuit is closed from battery 
through the winding of downdrive magnet 
435 of the sender finder, outer front. contact 
of relay 509, lower contact of cam 440 to 
ground, restoring the sender finder to its 
lowermost position. To insure the release of 
the downdrive magnet 435 when the sender 
Ander has been restored, a circuit is closed 
from ground over brush 488 normal com- 
mutator segment 489, rieht contacts of cam 
413, to resistance 519 in shunt of the winding 
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of relay 509, releasing relay 509 and stopping 

the downdrive. When both the trunk finder 

410 and the sender finder 460 are restored, a 

circuit is closed from battery through the 

winding of sequence switch magnet 400, con- 

tact of jack 456, inner right. back contact ot 

relay 509, back contact of relay 507, lower 

contacts of cam 418 to ground. Sequence - 

switch 400 is.advanced to position 9 in this 

circuit. a 
Sequence switch 400 remains in position 9 

until the use of the next preceding link cir- 

cuit allots this circuit for use.. In the ai- 

rangement shown the link at the extreme left 

of Fig. 1 precedes the link shown in. ull. 

When that link leaves position 1 and the relay 

corresponding to relay 402 releases following - 

the finding of the incoming ‘selector a cir- 

cuit is closed from battery through the wind- 

ing of relay 402 upper contacts of cam 401, 

lower contact of cam 403, conductor 404, inner 

left back contacts of relays 111 and 112, upper 

contacts of cam 113, inner right back contacts 

of relays 101 and 111, left contact of cam 450, 

left contact of cam 114, outer right back con- 

tact of relay 101, left contact of cam. 115, 

right contact of cam 116 to ground at the back 

contact of that relay. Relay 402 operates an d 

closes a circuit from battery through: the 

winding of sequence switch magnet 400, lett 

-eontacts of cam 408, conductor 407, to ground 

at the outer right front contact.of-relay 402 

advancing the sequence switch to position 1 

in which position relay 402 releases. Tt will 

be noted that this circuit will not be ‘closed. 

if any other link circuit. is standing in posi- 

tion 1 and 
shown to the preceding link, thus 

ing only to the advance. of that link.:: 

The link of Fig. 4 is located on the front of 

the terminal bank while the links at the left- 
of the bank.. 

Tf the motor driving the trunk. finders at the. 

back stops, ground is connected to. conductor. 

105, operating relays 107, 111 and 108. Ifthe. 

motor at the front of the panel should stop,. 

of Fig. l-are located on the back 

ground would be connected. to.conductor 106 

operating the other relays in the motor stop 

equipment. If the motor at the back stops, 

the relation of the extreme left link to the link. 

of Fig. 4 is assumed by the. link closest. the 

motor stop circuit on the front, in their .se- 

quential arrangement. Assuming that. the 

link at the right of Fig. 1 is that link, the cir- 

cuit of relay 402 would extend from battery 

th h the winding of that relay, upper con-. é 

roe ee AOL. Io Oey ae relay 906 to erounded conductor 903. Relay 

906 operates locking’ to battery over its own. 

left front contact. Relay 906 extends ground 
tacts of cam 401, lower contact of cam 403, 

conductor 404, outer left front contact. of re- 

lay 111, upper contacts of cam 119, left con- 

tact of cam 450, left contact of cam 114 to 

ground at the inner right front contact. of 

relay 107. a a 

- ‘When the A operator has finished her test 

of the line she removes her. plug from the jack. 

releasing relay 302 and.in turn releasing re-. 

extends directly from. the link 
respond-, 
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lay 303. With relay 303 released, a, circuit. ; 
is closed from battery through the left wind- 

ing of relay 340, lower right and upper left. 

contacts of cam 310, back contact of relay 

303 to ground. Relay 340. connects battery. 

through its right winding and resistance 341 

in parallel over the lower left. and. upper 

right contacts of cam 344, to the sleeve of the.’ 

final selector, remaining operated as long as 

the final selector is off normal. It also closes 

a circuit from battery through the winding of 

sequence switch magnet 300, lower left. con-. 

tact of cam 342, left front contact.of relay 340. 

to ground, advancing sequence switch 800 to: 

position 14... The increased battery connected: 

to the sleeve conductor as described initiates 

the release of the final selector. . When the 

final selector is completely restored ground 

is removed from the sleeve conductor and re- 

lay 340 releases advancing: sequence switch 

300 to position 15 in ‘a circuit over the back’ 
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contact of relay 340, upper contact of cam _ 

342, to battery through the winding of mag- 

net 300. - : ue 

‘Sequence switch 300 is advanced from po- 

-gition 15 to position 16 in a circuit.over the 

upper right contact of cam 313, to ground at 

the back contact of relay 303... In position 16 

downdrive magnet. 339 is energized over the 

lower left contact of cam 331. When the in- 

coming. selector has been completely. re- 

storéd,.a circuit is closed from ground over. 

the upper left contact of cam 331, brush 330,. 

normal segment 348, upper right: and: lower: 

left contacts of cam 323, lower left contact of 
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cam 313 to battery through the winding of: . 

magnet 300 advancing, the sequence switch to 

position 17, As previously stated, this in- 

‘coming selector remains in position 17 until it 

is driven out of that position by its selection. 

for use. Cd 
- on Key monitoring 

Tn order to monitor upon the operator lo- 

cated at the position shown in Fig. 6, the 

monitoring operator will , first insert her 

headset plug 901 into jack 902 at the monitor- 

ing position supplying ground to the monitor- 

ing equipment over conductor 903. “She will 

also insert plug 900 into jack 660 individual 

to that position at the monitoring position. 

Tf an operator is located at that position, 

and is idle, this operation closes a circuit 

back contact of relay 610, rings of jack 660 

aiid plug 900, contact’ of key 905, winding of 

from conductor 903 to other circuits and also 

supplies battery for the operation of various 

relays. 
ready to observe the work of the B operator. 

The initiation of a call, as above described, 

causes the operation of relay 610. Relay 610 

105 
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115 

‘from battery,.front contact of relay 604, — 
120 

125 

The monitoring circuit is therefore - 

180
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completes a circuit from battery over the 
outer front contact of relay 610, conductor 
640, tips of jack 660 and plug 900, inner right 
back contact of relay 908, winding of relay 
907, outer right front contact of relay 906, 
to grounded conductor 903. .Relay 907 in 

. operating closes a holding circuit for itself 
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through the winding of relay 908, over the 
middle and inner contacts of relay 907, key 

190 905 to battery at the front contact of relay 
906, but relay 908 cannot operate being shunt- 
ed by battery from the position circuit. The 
operation of relay 907 closes a circuit from 
battery through the windings of relays 641 

1s and 642 in parallel, sleeves of jack 660 and 
plug 900, winding of relay 904, left front con- 
tact of relay 907, to grounded conductor 903. 
Relay 904 locks over its right front contact 
to grounded conductor 903 thus maintaining 
itself and relays 641 and 642 operated as long 
as either the monitoring operator’s telephone 
set remains in jack 902 or the plug’ 900 re- 
mains. in jack 660. Since these operations 
can only take place before the tip and ring 
conductors have been connected through the 
link and before the B operator’s telephone is 
connected to the link circuit, there will be no 
clicks to inform the B operator that she is 
under observation. The operation of relay 
641 connects the secondary winding of moni- 
toring operater’s repeating coil 930 in par- 
allel with the secondary winding of repeating 
coil 609 so that the monitoring operator may 
hear the zip tones and the number given. 
It also connects lamp 910 in parallel with 
lamp 622 and lamp 918 in parallel with lamp 
612 and prepares a circuit from disconnect 
key 608. Relay 642 in operating extends con- 
ductors 626, 633, 688, 650, 628 and 687 to 
which battery is connected by the operation 
of the key set to the monitoring position. 
The operation of relays 906 and 907 closes a 
circuit from battery over the left front con- 
tact of relay 906, key 905, middle right front 
contact of relay 907,.windings of relays 911 
and 912 in parallel, back contact of relay 
908, inner right front contact of relay 906 
to grounded conductor 908. Relays 911 and 
912 complete other points in the monitoring 
circuits, , 
With relays 906 and 907 operated the trans- 

fer relays of the monitoring position are 
operated to prepare for the registration of 
the number. A circuit is closed from ground- 
ed conductor 903, inner right front contact of 
relay 906, inner right back contact of relay 

938, outer right front contact of relay 907, 
conductor 918, back contact of relay 846, 
windings of relays 841 and 840 in series to 

‘battery. Relay 841- locks over its upper 
front contact. to conductor 918 and extends 
conductor 918 over its lower front contact 
to the windings of relays 843-and 842. Simi- 
larly relay 848 locks to conductor 918 and 
extends conductor 918 over its lower front 
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contact to the windings of relays 845 and 
844. Relay 845 in turn operates relay 847 
through resistance 850 and battery, ‘while 
relay 847 causes the operation of relay 846 
trom battery connected to conductor 919 over 
key 905 and the front contact of relay 906. 

Jt will be remembered that the operation 
of relay 610 closes a circuit for lighting lamp 
612, and a flashing circuit for lamp 622. A 
circuit exists in parallel with lamp 612 ex- 
tending over conductor 640, next to the inner 
contact of relay 641, through lamp 918, outer 
left front contact of relay 911, conductor 931, 
middle left front contact of relay 907, key 
905, to battery at the outer left contact of 
relay 906. A cixcuit alsc extends in par- 
allel with lamp 622 from interrupter 624 
over the middle contact of relay 641 through 
lamp 910, inner left front contact of relay 
911 to battery on conductor 931. Therefore 
lamp 9138 is lighted steadily and lamp 910 
flashes in synchronism with lamp 622. When 
the zip tones have been passed and the oper- 
ator’s headset is connected to the trunk, the 
circuit of lamp 622 is transferred from in- 
terrupter 624 to direct ground at the front 
contact of relay 616. This direct ground 
also causes lamp 910 to light steadily, When 
the sender has been connected to the position, 
the circuit of lamp 612 is extinguished and at 
the same time lamp 918 is extinguished. 

If the operator operates her key set pre- 
maturely the flashing circuit for the position 
lamp 612 will also be effective for flashing 
monitoring lamp 913 and the operation of is 
key 625 will release any falsely operated re- ’ 
lays of the monitoring position. ; 
It will be observed that battery is con- 

nected directly to conductor 640 and there- 
fore to each passive contact of the keys. + 
When a key is closed while this position is 
under observation, it closes not only the cir- 
cuits to the sender previously traced, but par- 
allel circuits’ to the monitoring position 
through resistances which have the same 
value as the resistances included in the service 
circuits, so that while the current is divided 
between two circuits the net resistance is also 
halved and there is no loss of current from ; 
the service circuit. 
Assuming that the call just traced is being 

observed, the depression of key No. 8 will 
connect battery from conductor 640, over the 
contact of key 625, right contact of key No. 
3, conductor 628, to low resistance 629 for 
the service circuit, and over the middle lower 
contact of relay 642, outer left front contact 
of relay 912, low resistance 926, which is the 
same in value as resistance 629, left winding 
of relay 917, which has the same resistance : 
as relay 717, conductor 937, outer lower front 
contacts of relays 844, 842 and 840 through 
the upper winding of relay 805 which has’ 
the same resistance as relay 1105, conductor 
921, inner right back contact of relay 933, in- 
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ner right front contact of relay 906, to 

grounded conductor 903. Battery is alse con- 

nected over left contact of key No. 8, and con- 

ductor 638 to low resistance 631 and in par- 

allel over the inner upper contact of relay 642, 

inner left contact of relay-908, low resistance 

915, winding of relay 916 which corresponds. 

to relay 722, right. winding of relay 917, .con- 

ductor 920, uppermost front contacts of re-. 

lays 844, 842 and 840, lower windings of re- 

lays 804 and 808 to grounded conductor 921.. 

The operation of relay 916: closes a circuit 

from grounded conductor 903, left front con- 

tact of relay 916, outer right back contact of 

relay 933, inner upper front contacts of relays 
844, 842 and 840, lower winding of relay 801 

to battery so that relays 801, 803, 804 and 805 

are operated in the same manner as relays 

1101, 1103; 1104 and 1105 are operated. The 

operation of relay 917 connects ground from 

conductor 903, inner right front contact of 
relay 906, inner right back contact of relay 

933, front contact of relay 917, inner lower 
front contacts of relays 844, 842 and 840, to 

the winding of relay 840, thus shunting the 

winding of relay 841 and ‘holding relay 840.. 
When. relay 917 releases on the release of key 

No. 8 relay 840 is also released. The release. 

of relay 841 connects ground from conductor 
918 over its upper back contact, upper front 
contacts of relays 804, 803 and.801, conductor 
806, through lamp No. 3, conductor 807, outer 

lower front. contact of relay 805 to battery 
at the-lower front contact.of relay. 846. 

Relays 848, 845 and 847 are released in a 

similar manner by the operation of the other 

keys, relays 843 and 845 in turn releasing re-. 

lays 842 and 844. However, ‘relay 846. re- 

mains locked to grounded conductor 918: Re- 

lays 811, 813, and: 815 are operated in par- 

allel with the register relays 1111, 1118, 1115 

and relays 833 and 834 in parallel with relays 

1133 and 1134. The release of relay 843 

closes a circuit from grounded conductor 918, 

. upper back contact of relay 848, upper back 

contact of relay 814, lower front contacts. of 

relays 813 and 811, conductor 816, lamp No. 

4, conductor 817, lower front contact of relay- 

815 to battery at the front contact of relay 

846. The release of relay 845 closes a circuit 

from grounded conductor 918, upper back 

contacts of relays 845 and 824, lower back 

contact of relay 823, conductor 827, lamp No. 

5, conductor 828, upper back contact of relay 

s 825, to battery at the contact of relay 846. 

The release of relay 847 closes a circuit from 

grounded conductor 918, upper back contact 

of relay 847, upper front contacts of relays 

834 and 833, upper back contact of relay 831, 

-» conductor. 837, lamp No.6, conductor 888, 

upper back contact of relay 835 to battery at 

the lower front contact of relay 846. Thus 

each lamp corresponding to the number set 

up is lighted as soon as the register has been” 

set. If the operator at the B- position sets 

15: 

up an incorrect number the fact-will-be indi-- 

cated on the lamps.: —__ ; ” 
The disconnection of the position from the 

link is indicated to the B operator. by lamp 
622.going out, and to the monitoring oper- 
ator by the darkening of lamp 910. The re- 

lease of: relay 610 removes battery from con- 

ductor 640 opening energizing circuit of re-" 

lay 907, but relay 907 is held operated in the 

locking circuit. previously traced. Relay 908 

now operates in that locking circuit... Relay 

908 in operating-closes a circuit for lamp 934 

over its outer right contact, inner right front 

contact of relay 906 to. grounded conductor 

903. The operation. of relay 908 opens the 

circuit-of relays 911.and 912 thus disconnect- 

ing the monitoring position from the ‘oper- . 
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ator’s keys so that the setting of these keys . 

for a subsequent call cannot affect the setting 

already made. This gives the operator time 

to make any desired record. before observing. 

another call. If+the.cail has been set up: cor- 

rectly the monitoring operator will operate 

key 905 disconnecting battery from relay 846 

and from the register relays. It also releases 

relay 906 to remove ground from the various 

relays and prepare the monitoring circuit for 

monitoring another call: . As previously in- 
dicated relay 906 can.only operate while the 

B- operator is idle so that calls will not appear 

mutilated at the monitoring. position. 
_Ef the B operator discovers that she has de- 

pressed an. incorrect key and releases the 

sender by operating key 625 the operation of 

that key closes circuits in parallel with those 

closed to the sender. over the uppermost. con- 

tact of relay. 642, outer right front contact of 

relay 911, low resistance 993, winding of re- 

ductor 920 and battery,and over the inner 

upper front contact of relay 642, left back. 

contact of relay 908, low resistance 915, wind- 
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“lay 924, right winding of relay 917,.to con- 
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ing of relay 916, and thence to battery as for . 

the first cireuit: . Relays 916 and 924 in op- | 

erating close a circuit from grounded con- 

ductor 903, left-front contact of relay 916, 

right front contact of relay 924 to the wind- 

ing of relay 933 and battery. Relay 933 opens. 

the circuit of register relay 801, 811, 821 or 

831 depending on. which register is the next 

to be set; disconnects ground from conductor . 

921, opening the locking circuit. of all the 

register relays and opens the locking circuits 

of the transfer relays, thus canceling the op-: 

erations in Fig. 8. -In-addition, it closes a cir- 

cuit from battery which extends through the 

winding of relays 924 and.916 through the 

right winding of relay 927, left front contact 

of relay 933, inner right front contact of re- 

lay 906 to ground. Relay 927 locks in a cir- 

cuit from battery over the left. contact of 

‘relay 906, key 905, left winding of relay 927 

to ground at its own left contact.. The oper- 

action of relay 927 closes ground at its right. 

contact to lamp 928 to indicate that the send-. 
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er has been released. When the release key 
625 is opened, relays 916 and 924 release ‘in 
turn releasing relay 983 and the transfer re- 
lays are again operated to prepare for re- 

The con- 
tinued operation of relay 927 does not affect 
the correct setting of the monitoring regis- 
ters, but preserves s the record that the sender 
was released. 

Start circuit alarms 

It will be remembered that the relay 206 
was operated 1 in the start circuit at the same 
timeas relay 204. The operation of relay 206 
prepares a circuit from. battery through the 
left winding of relay 212, left front contact 
of relay 206 to ground’ by’ way of interrupter 
213. When interrupter 218 closes its upper 
contact: this circuit is completed and relay 
212 operates locking over its right winding 
and right front contact to ground at. the out. 
er right front contact of relay 206. With re- 
lay 212 operated the closure of the lower 
contact of interrupter 213 completes a circuit 
over the left contact of relay 212 to the wind- 
ing of relay 214 and battery. Relay 214 also 
locks to the outer right front contact of re- 
lay 206.. Relay 214 in operating connects bat- 
tery to lamp 215 to. indicate that a perma- 
nent ground exisis on one of the trunks of 
the By group. It also connects ground to con- 
ductor 216 to sound an alarm. In this case 
the insertion of a plug in jack 201 will re- 
lease relay 206 and silence the alarm. Since 
each of the jacks like jack 201 is individual 
to ten incoming selectors it is possible by 
inserting the plug i in one jack after another 
to isolate the trouble in a group of ten trunks 
and therefore to simplify. finding it. Under 
normal operation the finding of the trunk 
followed by the advance of link sequence 
switch 400 to position 3 and the operation of 
relay 306 opens the start lead 308 and releases 
relay 206 before relay 214 can operate and 
lock. 

The operation of relay 204 prepares a cir- 
cuit from battery through the left winding of 
relay 207, inner left front contact of relay 
904. to the upper contact of interrupter 213. 

y When the interrupter closes its upper con- 
tact relay 207 operates and locks over its 
right winding and contact to ground at the 
outer left contact of relay 204, Relay 205 
supplies a substitute locking circuit for re- 
lay 207 when it. operates and releases relay 
204. Relay 207 in turn prepares a circuit 
from battery through the left winding of 
relay 217 to the lower contact of interrupter 
913 and relay 217 locks over the right wind- 
ing and inner right contact to key 218, Relay 
217 closes an obvious circuit. for lamp 219 
and connects ground to conductor 216 to 
sound -the alarm. Lamp 219 indicates that 
although a trunk finder has been started the 
trunk which: belonged to the B sub-group has 
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not been found. Had the call originated on 
a trunk in the bottom panel causing the 
grounding of conductor 220, relay 206 would 
have been operated as above and although 
relay 208 would have been operated in place 
of relay 204, relay 207 would have been oper- 
ated in the same manner as described. Simi- 
larly if the call originated in the other sub- 
eroitp of either panel, relays 221 and 222 
would have been operated under the control 
of interrupter 218 to sound an alarm. If the 
trunk finder is operated and the trunk found 
in the proper length of time the locking cir- 
cuit of relay 207 is opened at the contacts 
of relays. yd and 205 and that relay released 
before relay 217 can be effective to sound the 
alarm, 

The operation of relay 217 closes a circuit 
from battery through the left winding of 
relay 202, outer right front contact of relay 
217, outer left front contact of relay 207 to 
eround. Relay 202 operates and locks over 
its right winding and inner right-contact ‘to 
ground at the outer left front ‘contact of re- 
lay 204. The operation of relay 202 transfers 
the circuit of conductor 211 over its cuter left 
front contact to the windings of relays 221, 
223 and 224 causing relay 294 to operate to 
summon a link cireuit of the A group. Relay 
202 is operated if all of the links of its 
group are busy in a circuit over conductor 
225, mner right back contact of relay 112, 
lower contact of cam 446, contacts of similar 
cams of the remaining link circuits of the 
group, cams 102, 103 and 104 to ground, . If 
the motor on either the back or front of the 
panel stops, ground would be connected to 
the corresponding conductor 105 or 106 -re- 
spectively. The grounding of conductor 105, 
for example, will cause the operation of re- 
lays 107, 111 and 108. The operation of these 
relays in effect cuts off the Hinks whose trunk 
finder switches are located on the rear of the 
panel. Relay 107 supplies ground to operate 
relay 202 when all front trunks are busy in 
place of cams “103 and 104. 

The insertion of a make-busy plug in 
jack 127 or jack 128 which are individual to 
hroups B and A xespectively, cperates relay 
202 or relay 229 transferring the calls to the 
other group. if such plugs are.inserted in 
both jacks they are ineffective to operate 
either relay. 

is connected over the front contacts of the 
two relays to sound a special alarm. 

Reorder signal 

If the link fails to function properly so that 
sequence sw itch 400 remains in a given posi- 
tion an undue length of time, means are pro- 
vided to give the A operator a Yeor der signal, 
In certain positions, namely, positions 2. 4,5 
‘and 7, relay 476 is operated under the control 
of interrupter 477 locking through its right 

If all links become busy so that- 
beth relays 202 and 229 are operated, ground - 
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winding and front contact to the lower left 
contact of cam 448. The closure of the upper 

contact of interrupter 477 completes a circuit 
from ground at the upper left contact of cam 
432, contact of interrupter 477, front contact 

of relay 476 to the right winding of relay 421 
and battery. 421 operates and locks through 

its right winding and the upper left contact 

of cam 448 to ground. The operation of re- 
lay 421 closes a circuit from battery through 
the lamp 451, middle right contact of relay 
421, contact of jack 456, upper left contact of 

cam 448 to ground. It also connects ground 
over a second contact of its middle right ar- 

mature to conductor 490 to sound an alarm. 

" Relay 421 also extends its locking ground to 
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the winding of relay 424, opening the circuit 

of relay 487 and disconnecting the position 
from the link. Relay 425 releases on the oper- 
ation of relay 424. Relay 421 also closes a 

* circuit from battery through the winding of 

relay 474, outer right contact of relay 421, 
upper contacts of cam 480, uppermost back 

contact of relay 415, brush 479, terminal 459 
to ground over the lower contacts of the.cam 

314. Relay 475 is operated by relay 474 in an 
obvious circuit and locked over its right con- 
tact to the upper left contact of cam 448. The 
operation of relay 474 connects interrupted 
ground over conductor 491, left front contact 
of relay 474, back contact of relay 425, inner 
upper contact of relay 415, brush 427, termi- 

nal 428, conductor 429, outer right front con- 
tact of relay 308, lower left and upper right 

contacts of cam 312 to the right winding of 
* relay 806. Sequence switch 300 is advanced 

to position 12 by the repeated operation and 
release of relay 306 in response to the inter- 

rupted ground. In position 12 the sequence 

switch is independent of relay 306, but relay 

- 306 intermittently connects ground over the 
lower contacts of cam 307, inner left front 

contact of relay 306, resistance 860, lower 
right and upper left contacts of cam 317, to 
the ring conductor to intermittently operate 

the supervisory relay of the A operator’s cord 
circuit to indicate to her that the link is in P 

trouble and that ‘she should select another 
trunk and extend the call again. The re- 
moval of the A operator’s plug from the jack 

of this incoming selector releases the selec- 
tor and in turn releasés relay 474. With re- 
lay 474 released and relay 475 operated, a 
circuit is closed over the back contact of re- 

lay 474, front contact of relay 475, contacts of 
* holding jack 492, lower right contact of cam 

493, winding of sequence switch magnet. 400 

to battery advancing the sequence switch to 

position 8. Sequence switch 400 is advanced 

to position 9 in the circuit previously ae 

Tn positions 3 and 6, in which positions an 

idle operator is being sought and registra- 

tions are being made, relay 476 is under the 

control of interrupter 478 which has a slower 

’ gwitch 3800 to 
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period than interrupter 477, thus allowing a 
longer time to elapse before giving the re- 

order signal to the A operator. _ 

Abandoned calls 

Lf the A operator abandons the call, relay 

302. is released, in turn releasing relays 303 

and 425. If incoming selections have not 

been started relay 303 closes a circuit from 

‘ ground over its back contact, upper right.con- 

tact of cam 813, winding of sequence switch © 

magnet 300-to battery advancing sequence 

switch 300 to position 4. The sequence switch 

will be advanced: to position 5 over the back 

contact of relay 306. Relay 306 operates in 

position 5 advancing sequence. switch 300 to 

position 6. In position 6 relay 306 releases 

‘since the sleeve brush is not in engagement 

with a final selector, advancing the sequence 
position 8. Sequence switch 

300 is-alvanced to position 9 over the back 

contact of relay 308, to position 11 over the 
normal commutator segment 343 and'to posi- 

tion 12-over the back contact of relay 303. 

In position 12 relay 303: operates relay 340 

“which advances sequence switch 300 to posi- 

tion 14.. Since no final selector is engaged 
relay 340 releases upon the advance of the se- 

quence switch from position 12 and further 

advances. the sequence switch to position 15. 

Relay 308, released, advances the ‘sequence 

switch to position 16 and the normal commu-= 

tator segment advances it to position 17 or 
normal, . 

The operation of the link circuit progresses 
in the normal manner until the sequence 
switch reaches position 6 in which selections 
would take place. . However, the release of 
relay 425 immediately advances sequence 

switch 400 out of position 6 over the upper 

left contact of cam 423, right back contact 
of relay 425, to ground at the upper left 
contact of cam 448. Since relay 402 is not 

operated, sequence switch 400 is immediately 
advanced to position 8 over the lower left 
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contact of cam 423 and is then advanced to ~ 

osition 9 in the usual manner. 
" Jf selections have been started they. are 
completed and the link released in the normal 
manner. Since relay 803 is released, se- 
quence switch 300 is advanced out of position - 
11 over the back contact of relay 303 and 
relay 340 immediately operates, restoring 
the final and incoming selectors to normal as 

above described. , 

. Holding link 

Tf there is reason to believe that a particu- 
lar link-has. been giving trouble a make-busy 
plug may be inserted in jack 492. ‘This does 
not interfere with the normal operation of 
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the link but if, due to faulty operation, relay. 

491 is operated in turn causing-the opera- 

tion of relays 474 and 475, followed by. the 
release of relay 474, the circuit’ which is 130
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is 
closed over the back contact of relay 474 and 
the front contact of relay 475 extends over 
the ring and sleeve of jack 492 and the make- 
busy. plug to the winding of relay 415. The 
presence of.this plug also prevents the clo- 
stire of a circuit for advancing the sequence 
switch 400 to position 8, thus holding the se- 
quence switch in the position in which it 

The operation of relay 
415 opens the circuit of the control conde. 
tors to prevent interference with any sender 
or position which may be engaged by the 
link brushes at the time. With the link out 
of service it cannot be placed in the pre- 
allotted position, which is position 9, and 
hence, when the next preceding link advances 
out of position 1 and the relay corresponding 
to relay 402 releases, which would ordinarily 
be eflective to advance sequence switch 400 
to position 1, the circuit extends from ground 
over the left contact of cam 116; left contact 
of cam,i15, outer right, back contact of relay 
101; left contact of cam 114, left: contact of 
cam 450, upper contacts of cam 447; lower 
contact of cam 117, to conductor 118 to oper- 
ate the relay corresponding to relay 402 in 
the. next link arid allot that link. 

The insertion of a make-busy plug in jack 
456 will silence the alarm, extinguish. lamp 
451; prevent the operation of relay 476 4s 
long as the link remains in position 8 and 
prevent the advancing of sequence. switch 300 
from’ position 8. If inserted during the 
progress. of a.call the operation will not be 
affected but the link cannot advance beyond 
position 8. If inserted with the link pre- 
allotted or allotted it advances the sequence 
switch to the out of service position. A 
dummy plug inserted in this jack will silence 
the alarm. 

Position disconnect 

If the operator’s position is not released 
from the link as it should be, the operator 
may disconnect her position by operating key 
603. The operation of this key closes a cir- 
cuit from battery over the left contact of 
relay 604, left contact of key 603, right wind- 
ing oe relay 610 to, brush 508. This increases 
the eur rent flow through the winding of re- 
lay 438 so that that relay i is enabled to oper- 
ate. Relay 438 in turn closes a_ circuit 
through the léftt winding of relay 421 which 
locks ‘through its right winding and upper 
left contact of cam 448 to round. Relay 
491 functions as.above. described to give the 
A operator a reorder signal. 

The operation of disconnect key 603 also 
closes a circuit from battery over its right 
contact, lowermost contact of relay 641, 
inner left front contact of relay 906, outer 
left back contact of relay 908, ‘winding of 
relay 935 to srotitided conductor 903. Relay 
935 locks ovér its tight contact to battery on 
conductor 919. It also closes at its left con-. 
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tact a circuit for lighting lamp 932 indicat- 
ing to the monitoring operator that the oper- 
ator has had to use “her disconnect key. 
What is claimed is: 
1. In a telephone system, an operator’s po- - 

sition, a key set thereat, means for extending 
telephonic connections to said position, 
means for orally instructing said operator as 
to wanted telephone designations, means re- 
sponsive to the setting of said key set in 
accordance with said designations for con- 
trolling the completion of said connections, 
and meatis operated during the setting of 
said key set for indicating the setting of “said 
key set whereby it may be ascertained if said 
setting is in accordance with said instructions. 

2. In a telephone system, an operator’s po- 
sition, a key set thereat, means for extending 
telephonic connections to said position, 
imeans for orally instructing said operator as 
to wanted telephone designations, means re- 
sponsive to the setting of said key set in ac- 
cordance with said designations for control- 
ling the completion of said connections, and 
inieans for indicating the setting of said key 
sét whereby it may be ascertained if said set- 
ting is in accordance with said instructions, 
said respotisive means and said indicating 
rheans being simultaneously operated by the 
act of operating said key set. 

8. In 4 telephone system, an operator’s po- 
sition, a. key set thereat, means for extending 
telephonic connections to said position, regis- 
ters for controlling the completion of said 
connections, other registers, and means simul- 
taneously operated by said key set for oper- 
ating both said registers. 

4. Ina telephone system, an operator’s po- 
sition, a key set thereat, means for extending 
télephonié connections to said position, means 
for orally instructing said operator as to 
wanted télephone designations, registers for 
controlling the completion of said connec- 
tions, an obser ving operator’s position, indi- 
cating méans at said observing position, and 
means simultaneously oper ated by said key 
set for operating said registers and said in- 
dicating means. 

5: Tn a telephone System, an operator’s po- 

instiucting said operator as to wanted tele- 
phone designations, means responsive to the 
setting of ‘said key set in. accordance with 
said designations for completing said con- 
nections, observing equipment, means for as- 
sociating said observing equipment with said 
position, means for renderi ing said observing 
equipment responsive to the setting of said 
key set, ancl means responsive to ‘the com- 
plete setting of said key set to render said 
observing equipment unresponsive to said 
position equipment. 

6. Ina telephone system, an operator’s po- 
sition, means for marking said position as 
busy or idle, méans for marking said posi- 
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tion as occupied or vacant, a key set thereat, 
means for extending telephonic connections 

to said position, means for orally instructing 

said operator as to wanted telephone desig- 
nations, means responsive to the setting of 

said key set in accordance with said desig- 
nations for completing said connections, ob- 
serving equipment, means for associating 
said observing equipment with said position 
and means operable only if said position is. 
occupied and idle for rendering said observ- 
ing equipment responsive to the setting of 
said. key set. Lo 

7. In a telephone system, an operator’s po- 
sition, means for marking said position as 
busy or idle, means for marking said position 
as occupied or vacant, a key set thereat; means 
for extending telephonic connections to said 
position, means for orally instructing said 
operator as to wanted telephone designations, 
imeans responsive to the setting of said key 
set in accordance with said designations for 

said connections, observing 
equipment, means for associating said ob- 
serving equipment with said position, means 
operable only if said position is occupied and 
idle for rendering said observing equipment 
responsive to the setting of said key set; and 
means responsive to the complete setting of 
said key set to render said observing equip- 
ment unresponsive to said: position equip- 
ment. , . 

8. In a telephone system, an operator’s 
position, a key set thereat, means for extend- 
ing telephonic connections to said position, 
means for orally instructing said operator 
as to wanted telephone designations, means 
responsive to the setting of said key set in 
accordance with said designations for com- 
pleting said connections, observing equip- 
ment having an operator’s circuit associated 
therewith, means for associating said observ- 
ing equipment with said position, means for 
rendering said observing equipment respon- 
sive to the setting of said key set, means. re- 
sponsive to the complete setting of said key set 
to render said observing equipment unrespon- 
sive to said position equipment, and means 
controlled by said observing operator to ren- 
der said observing equipment again respon- 
sive to said position equipment. 

9. In a telephone system, an operator’s 
position, means for marking said position 
as busy or idle, means for marking said po- 
sition as occupied or vacant, a key set thereat, 
means for extending telephonic connections 
to said position, means for orally instruct- 
ing said operator as to wanted telephone des- 
ignations, means responsive to the setting of 
said key set in accordance with said designa- 
tions for completing said connections, observ- 
ing equipment having an operator’s circuit. 
associated therewith, means for associating 
said observing equipment with said position, 
means operable only if said position is occu- 
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pied and idle for rendering said observing 
equipment. responsive to the setting of said 
key set, means responsive to the complete 

setting of said key set to render said observ- 
ing equipment unresponsive to said position 
equipment, and means controlled by said 

observing operator to render said observing 
equipment again responsive to said position 

equipment. , 
_. 10. Ina telephone system, a key set having 

battery connected to one side of each key con- 
tact, a plurality of registers comprising mar- 

ginal and sensitive relays, means for setting 
said registers comprising a plurality of cir- 
cuits including resistances of different values 
extending from the other side of said. key 
contacts to said registers, and means for ob- 
serving the operation of said key set without 
interfering with the setting of said registers 
comprising other circuits connected in par- 
allel with said first circuits and each contain- 
ing the same resistance as the said first circuit 
with which it isin parallel. 

11. In a telephone system, a key set having 
battery connected to one side of each key con- 
tact, a plurality of registers comprising mar- 
ginal and sensitive relays, means for setting 
said registers comprising a plurality of cir- 
cuits including resistances of different values 
extending from. the other side of said key 
contacts to said registers, means for observ- 

‘ing the operation of said key set without in- 
terfering with the setting of said registers 
comprising other circuits connected in par- 
allel with said first circuits and each contain- 
ing the same resistance as the said first cir- 
cuit with which it is in parallel, and lamps 
controlled over said other circuits to indicate 
which keys have been operated. 

12. Ina telephorie system, an operator’s po- 
sition, a key set thereat, battery connected to 
one side of each contact of said key set, means 
for extending telephonic connections to said 
position, means for orally instructing said op- 
erator.as to wanted telephone designations, a 
plurality of registers comprising marginal 

and sensitive relays, means for setting said 
registers comprising a plurality of circuits 
including resistances of different values ex- 
tending from the other side of said contacts 
of said key set to said registers, observing 
equipment, a plurality of other circuits cor- 
responding to said first circuits, each contain- 
ing the same resistance as the corresponding 
one of said first circuits, and means for ren- 
dering said observing equipment responsive 
to said key set. by connecting each of said 
other circuits in parallel with the correspond- 
ing one of said first circuits. 

13.’ Ina telephone system, an operator’s po- 
sition, a key set thereat, battery connected 
to one side of each contact of said key set, 
means for extending telephonic connections 
to said position, means for orally instructing 
said operator. as to wanted telephone desig- 
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nations, a plurality of registers comprising 
marginal and sensitive relays, means for set- 
ting said registers comprising a plurality of 
circuits including resistances of different val- 
ues extending from the other side of said 
contacts of said key set to said registers, ob- 
serving equipment, a plurality of other cir- 
cuits corresponding to said first circuits, each 
containing the same resistance as the corre- 
sponding one of said first circtits, means for 
rendering said observing equipment respon- 
sive to said key set by connecting each of 
said other circuits in parallel with the first 
circuit containing the same resistance, and 
means responsive to the complete setting. of 
said key set to disconnect said other circuits 
from said key set. 

14. In a telephone system, an operator’s 
position, means for marking said position 
as busy or idle, means for marking said po- 
sition as occupied or vacant, a key set thereat, 
battery connected to one side of each contact 
of said key set, means for extending tele- 
phonic connections to said position, means 
for orally instructing said operator as to 
wanted telephone designations, a plurality of 
registers comprising marginal and sensitive 
relays, means for setting said registers com- 
prising a plurality of circuits including re- 
sistances of different values extending from 
the other side of said contacts of said key set 
to said registers, observing equipment, a plu- 
rality of other circuits corresponding to said 
first circuits, each containing the same resist- 
ance.as the corresponding one of said first 
circuits, means operated only if said position 
is occupied and idle for rendering said ob- 
serving equipment responsive to said key set 
by connecting each of said other circuits in 
parallel with the first circuit containing the 
same resistance, and means responsive to the 
complete setting of said key set to discon- 
nect said other circuits from said key set. 

15. In a telephone system, an operator’s 
position,.a key set thereat, battery connected 
to one side of each contact of said key set, 
means for extending telephonic connections 
to said position, means for orally instructing 
said operator as to wanted telephone desig- 
nations, a plurality of registers comprising 
marginal and sensitive relays, means for set- 
ting said registers comprising a plurality of 
circuits including resistances of different val- 
ues extending from the other side of said con- 
tacts of said key set.to said registers, observ- 
ing equipment having an operator’s circuit 
associated therewith, a plurality’ of other 
circuits corresponding to said first circuits, 
each containing the same resistance as the 
corresponding one of said first circuits, means 
for rendering said observing equipment re: 
sponsive to said key set by connecting each 
of said other circuits in parallel with the 
first circuit containing the same resistance, 
means responsive to. the complete setting of 
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said key set to disconnect said other circuits 
from said key set, and means controlled by 
said observing operator to release said dis- 
connecting means. 

16. In a telephone system, an operator’s 
position, means for marking said position as 
busy or idle, means for marking said posi- 
tion as occupied or vacant, a key set thereat, 
battery connected to one side of each contact 
of said key set, means for extending tele- 
phonic connections to said position, means 
for orally instructing said operator as to 
wanted telephone designations, a plurality of 
registers comprising marginal and sensitive 
relays, means for setting said registers com- 
prising a plurality of circuits including re- 
sistances of different values extending from 
the other side of said contacts of said key set 
to said registers, observing equipment having 
an operator’s circuit associated therewith, a 
plurality of other circuits corresponding to 
said first circuits, each containing the same 
resistance as the corresponding one of said 
first circuits, means operated only if said po- 
sition is occupied and idle for rendering said 
observing equipment responsive to said key 
set by connecting each of said other circuits 
in parallel with the first circuit containing 
the same resistance, means responsive to the 
complete setting of said key set to disconnect 
said other circuits from said key set, and 
means controlled by said observing operator 
to release said disconnecting means. 

17. In a telephone system, an operator’s 
position, a key set thereat, battery connected 
to one side of each contact of said key set, 
means for extending telephonic connection 
to said position, means for orally instructing 
said operator as to wanted telephone desig- 
nations, a plurality of registers comprising 
marginal and sensitive relays, means for set- 
ting said registers comprising a plurality of 
circuits including resistances of different 
values extending from the other side of said 
contacts of said key set to said registers, ob- 
serving equipment, a plurality of registers in 
said observing equipment, a plurality of 
other circuits extending to the registers of 
said observing equipment corresponding to 
said first circuits and each containing the 
same resistance as the corresponding one of 
said first circuits, means for rendering said 
observing equipment responsive to said key 
set by connecting each of said other circuits 
in parallel with the first circuit containing 
the same resistance, and means responsive to 
the complete setting of said key set to dis- 
connect said other circuits from said key set. 

18. In a telephone system, an operater’s 
position, a key set thereat, battery connected 
to one side of each contact of said key set, 
means for extending telephonic connections 
to said position, means for orally instructing 
said operator as to wanted telephone desig- 
nations, a plurality of registers comprising 
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marginal and sensitive relays, means for set- 

ting said registers comprising a plurality of 

circuits including resistances of different val- 

ues extending from the other side of said con- 
tacts of said key set to said registers, observ- 

ing equipment having an operator’s circuit 

associated therewith, a plurality of registers 

in said observing equipment, a plurality of. 

other circuits extending to the registers of 

said observing equipment. corresponding to 

said first circuits and each containing the 
same resistance as the corresponding one of 

said first circuits, means for rendering said. 

observing equipment responsive to said key 

set by connecting each of said other circuits 

in parallel with the first circuit containing 

the same resistance, means responsive to the 

complete setting of said key set to disconnect 

said other circuits from said key set, and 

means controlled by said observing operator 

to release said disconnecting means. 
19. In a registering system, a registering 

device comprising a plurality of registers, 

means for setting said registers, a plurality of 

transfer relays, means responsive to the seiz- 

ure of said registering device for operating 

all of said transfer relays and means to suc- 

cessively deenergize said transfer relays to 

associate said setting means with each of said 

registers in turn. 
90. In a registering system, a registering 

device comprising a plurality of registers, 

means for setting said registers, a plurality 

of transfer relays, means responsive to the 

seizure of said registering device for operat- 

ing all of said transfer relays, and means re- 

sponsive to the repeated operation of said set- 

ting means to successively deenergize said 

transfer relays to associate said setting means 

with each of said registers in turn. 
91. In a registering system, a registering 

device comprising a plurality of registers, 

means for setting said registers, a plurality 

of transfer relays, means responsive to the 

seizure of said registering device for operat- 
ing all of said transfer relays, and means re- 

sponsive to the repeated operation of said set- 

ting means to successively deenergize said 

transfer relays in the order in which they 

were operated to associate said setting mean 

with each of said registers in turn. 
99. In a registering ‘system, a registering 

device comprising a plurality of. registers, 
means for setting said registers, a plurality of 

transfer relays for successively associating 

said setting means with said registers, means 

responsive to the seizure of said registering 

device to operate all of said transfer relays, 
and means responsive to the setting of each 

register for deenergizing a pair of transfer — 
relays to associate said setting means with | 

the next register. 
93. In a registering system, a registering 

device comprising a plurality of registers, 
means for setting said registers, a plurality 
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of transfer relays for successively associating 

said setting means with said registers, means 

responsive to the seizure of said registering 

device to successively operate all of said 

transfer relays in pairs, and means responsive 
to the setting of each register for deenergiz- 

ing a pair of said transfer relays in the same 

order as they were energized to associate said 

setting means with the next register. 
_ 94. In a telephone system, a service oper- 

ator’s position, equipment at said position, 

equipment for controlling and controlled by 

said position, a monitoring operator’s posi- 

tion, observing equipment at said monitoring 

position and means for associating said ob- 

serving equipment with said service. position 

equipment, said means being automatically 

effective to bring about said association only 

while said service position is disconnected 

from said controlling and controlled equip- 

ment whereby said association does not dis- 
turb the operation of said controlling and 

controlled equipment and does not apprise 

the service operator that she is under observa- 

tion. 
95. In a telephone system, a monitoring 

operator’s position, a service operator's posi- 

tion, progress lamps, a head set.and register 

control circuits at each position, equipment 

for controlling and controlled by said service 

operator’s position, and means for connecting 

said head sets,-said progress lamps and said 

register control circuits in_ parallel, said 

means being automatically effective to make 

said connections without disturbing the op- 

eration of said controlling and controlled 

equipment and without apprising the service 

operator that she is under observation. 

26. In a telephone system, a monitoring 

operator's position, a service operator's posi- 

tion, progress lamps, a head set and register 

control circuits. at each position, equipment 

for controlling and controlled by said service 

operator’s position, and means for connecting 

said head sets, said progress lamps and said 

register control circuits in parallel each to 

each, said means being automatically effective 

to make said connections before said position 

is connected with said controlling and con- 

trolled equipment whereby said connections 

do not disturb the operation. of said control- 

ling and controlled equipment and do not ap- 

prise the service operator that she is under. 

_observation. 
In witness whereof, I hereunto subscribe 

my name this 27th day.of April, 1928. 
JAMES B. NEWSOM. 
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