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UNITED STATES

o 2,121,498

PATENT OFFICE

2,121 498 | | |
CALL DISTRIBUTING TELEPHONE SYSTEM

 Sanford F Dunmng, _Wheattm, 111.,

assignor to |

- American Telephone and Telegraph Cﬂmpa,ny,

12 Glalms

This apphcatmn 1ela,tes to- telephone systems
and has for its obJ_ect to mcrease the efﬁmeney

of such systems. .
- In systems. of the typﬂ ‘disclosed in Patent_._

1,517,260 granted to F. A. Stearn, December 2,
| 1924, calls 0r1g1natmg in a manual office ior
- completion in a full mechanical office are han-
- dled at the terminating office by an operator
" known as the B operator.
10

. keys and corresponding Jamps.

appear at cach B operator s position in listening

S on one of these trunks lights the associated lamp

B - and the B operator connects her headset with
- that of the originating operator by depressing

1

'i'he hstemng key individual to the trunk. )
In accordance with the present invention, the

' efﬁmeucy of this system is greauly 1mpr0ved by

 distributing the calls on a straightforward basis

- to operators’ positions common to all trunks..

ThlS increases the efficiency of the sw:.tchhoard

- since it tends to distribute evenly the incoming
- calls over the occupied positions resulting in eco-

S ‘nomical operation during the most busy periods.

More. specifically,

S ual use.

Fu'i*thermow in accord&nce Wlth the present
invention, if a second call is. recewed in the
group while the first call is bemg served, a -sec-
ond link circuit will be allotted, will hunt for

and connect with the second calling trunk and

- will then ‘wait until the position finder circuit
- is freed by the first link. When the position

- 'fifi'

- operator’s position.

This and other featﬂfes of the present mven——

. tion will be more clearly understood from a con-
mderat‘fon of the following description 111 con—-
g -nﬂc ]O]:l with the drawings in which: |

ig, 1 shows the manner in which Flgs 3 10
15 sh_ould pe arranged to disclose the invention;

~ Fig. 2 is a diagrammatic showing of the cir-~
cuits servmg one trunk group; and =

figs. 3 to 15 show enough detailed c:i,rcults for

a clear Llnﬂﬂrstandmg of the invention, Fig. 3

- showing an incoming selector, Tigs. 4 and 5 c:hew—-

ing one link circuit, Fig. 6 showing the position
finder control circult Fig. 7 showing certain tim-

A plurahty of trunks

A call incoming

the Incoming trunks, ar-.
T anﬂ'ed in groups, are served. by a corresponding

- group of link circuits which in turn are served by -
- a2 common position finder cu‘cult As calls reach
. trunks in thc group, an allotted idle link circuit
- connects with the calling trunk and then appro-
- prmﬁes the p031t1011 flnder ClI‘CIllt for its 1nd1v1d-

- a corporatmn of N ew York
Applmatmn July 27, 1937, Serla,l No. 156 029
| (CL 179—27)

'mg and alarm clrcmts assocmted mth the hnk- -

circuit, Fig. 8 showing the position finder and

_key-set selector Fig. 9 shomng the operator’s

position circuit, Fig. 10 showmg the calls wait-

Ing alarm curcmt Pigs. 11 and 12 showmg the
“allotter circuit, Fig. 13 showing: one operator’s

key-set and Figs. 14 and 15 showmg the key' '

- control cireuit.

Referrmg first to Fig. 2 a, group of one hun--
'.dred trunks 200, 201,

-commg selector circuits 292, 203, ete. and. incom-

etc. termmatmg in in-

10

ing selector switches 204 are served. by a pair of

‘allotter circuits 265 and 206 and by 11nk circuits
207 to 211.

. allotter 206 allots links 289, 21{0, 20t Whlch are
located on the front of the link frame while

With both allotters in service the

i

allotter 205 allots links 267 and 208 on the rear

of the frame

Normally, they are connected to position finder

~cireuit 215 WhICh in turm controls two switches
216 and 247, switch 2¢7 having acecess to the op~ =
~ erator’s position circuit 218 and switch 26 hav-

Ing access to the key control circuit 219. An

~ emergency position finder circuit 220 is provided
'_.__‘Whmh may be substituted for the regular posi-
tion finder by means of transfer switch 2i4.

" The five links :

Each link has access to the one L |
hundred trunks of the group over the trunk S
'-ﬁnder bank 212 and to one hundred senders. over 20 -

‘the sender selector bank 213. '
207 to ZH are connecfed in multiple over the

~ transfer switch 214 to a position finder circuit.

o5

Other groups of links are indicated which also - |

“have access to the Opera,tﬂr s position through

85

their position finders. " The. operator’s ‘position
may also be seized by a sender test frame 221,

The 1ncom1ng selectors have access to called sub-

Briefly the operation is as follows .A-'

incoming on a trunk such as trunk. 203 causes

ca,ll .

scribers’ lines such. as line 222 thmugh ﬁna,l se— o

- lector frames, such as frame 223.
- finder circuit is released, the presence of the

second call holds the position finder switch in its
- last used position and prevents the relea,se of the

40

a preallotted link, for example link 267, to hunt

for the trunk and to szmultaneously hunt for an
-idle operator’s position.

- found, the key control finder is advanced to the
| 'f:orrespondmg position,

When the position is

The B operator’s p051-
tion is then connected through to the orlgmatmg

operator s position and the wanted number is

transmitted, while at the same time the link
hunts for an idle sender. As soon as the wanted 50
~number is received the B operator operates her *
~ key-set and is then disconnected from the link.
- When an idle sender is found the key-set is con-

. nected thereto and the number recorded in the

sender. The key—set is then released and under

the cont1 ol of tbe sender the 1ncom1ng and final -

B5




selectors are operated to complete the connec-
tion with the called line after which the sender
and link circuit may restore to normal. |

Before describing the detailed opersation of the
circuits shown in Figs. 3 to 15 certain features
of the equipment will be discussed. As men-

- tioned above, two allotters are provided for the

10

15

20

25

30

35

40

45

Ll

~is provided with jacks (#{I,
double plug 1207 connects jack 1206 with jack

ground to conductor 1211,

link group and they are used alternately one
normally allotting the three links on the front of
the frame in succession after which the other
allotter successively allois the tweo links on the
rear of the frame. However, either allotter may
be removed from service and the other allotter
made to assign all links. To this end each
allotter is equipped with three jacks, for exam-
ple, the allotter of Fig. 12 is provided with jacks
1204, 1225 and 1206, while the allotter of Fig. 11
1{12 and (1{3. A

[208 connected with the two rear links, while the
double plug 1114 connects jack {113 with the
jack {115 extending to the three front Ilinks.
Under normal conditions the plug (208 is in-
serted in the jack 12084 and the plug {110 is in~-

‘serted in the jack (tif but if either allotter is

to be removed from service, for example the
allotter of Fig. 12, plug 1283 will be removed from
jack 1284 and inserted in the jack 1205, Simi-
larly if the allotter of Fig. {1 is to be removed
from service plug (110 will be removed from
jack [{tf and inserted in jack 1142, Similar
multicontact plug and jack connections are used
between the key control selector and the key con-
trol circuit and also between the key-set and
the key control circuit. In general, these plug
and jack connections will be omitted in tracing
the circuits hereinafter.

The sender indicated at 550 in Flg 5 differs
from that shown in the patent to Stearn above
referred. to only in that the battery and ground
supply to the registration circuits is reversed be-
tween digits to minimize contact injury.

- Referring now to Figs. 3 to 15, inclusive, the
link circuit of Figs. 4 and 5 when idle and not
allotted stands with its sequence switch 500 in
position 7. The connection shown between this

link and the allotter of Fig. 11 identifies it as the

first link on the front of the link frame. When
the last link on the rear of the frame has con-

nected with an operator’s position it connects
advancing seguence
switch 1280 of the rear allotter to position 7. Se-

“quence switeh (100 of the front allotter has been

standing in position 8, therefore the advance of

switch 1288 to position T closes a circuit from

ground over the lower right and upper left con-
tacts of cam 1212, through jack 1204 and plug

- 1283, upper right contact of cam 1102 to the

60

winding of sequence switch magnet (100 and

battery, advancing the sequence switch to posi-

~tion §. It is at once advanced to position 10 in

G5

70

75

a circuit extending from battery through the

winding of sequence switch magnet 1100, lower
right contact of cam 1116, conductor {117 which
extends in multiple to all five link circuits and
may be traced in the link circuit shown over the
inner upper normal contact of key 409, to zround
aver the lower left contact of cam 509 and the
lower right contact of cam 504. When sequence
switch {88 reaches position 10 a circuit is closed

~from battery through the winding of sequence

switch magnet 1200, upper right contact of cam
{213, through jack II!I and plug (110, upper left
and lower right contacts of cam IHB to ground
at the inner lower back contact of relay 1105,

call.

- tacts of cam 312.

2,121,498

Seguence switch (200 is advanced to its waiting

position, position 8, by this circuit.

With sequence switch (100 in position 13 (or
position ) it closes a circuit from ground at the
upper back contact of relay {185, plug 1283 and
jack 12084, upper contacts of cam 1209, jack (204
and plug 1203, upper contacts of cam (i04 to
conductor fi20 individual to the link of Figs. 4
and 3, which extends over the middle lower nor-
mal contact of key 480, lower right contact of
cam 286 and cam 545 of sequence switch 508,
auxiliary contact of jack 406 in parallel with the
Iower back contact of relay 414, winding of
magnet 500 to battery. Sequence switch 500
advances to position | by this circuit, in which
position the link is ready for use on an incoming

It may be noted that the contact of jack 406
and the contact of relay 414 are included in the
circuit of sequence switch magnet 508 for a pur-
pose to be explained later. Since these con-
facts appear in each circuit, they will, for brev-
ity, be omitted from the circuits for magnet 500
to be traced hersinafter.

Assuming that the incoming selector circuit of
Fig, 3 is 8
1s closed from battery in that office over the ring
conductor 281, upper left winding of repeating
coil 303, through the upper and lower windings
of relay 364 in series, lower left winding of re-
peating coil 302, tip conductor 38% and fthence
to ground at the originating office. Relay 304
operates in this circuit. If no other call is wait-
ing for service, so that relay T00 is unoperated,
relay 384 closes a circuit from: battery through
the winding of relay 306, front contact of relay
204, right contacts of sequence switech cam 313
to conductor 307 and thence to ground at the
upper back contact of relay 700. Relay 206 in
operating opens one connection to the group
busy circuit and prepares circuits to be used
hereinafter. Relay 304 closes a circuit, in paral-
lel with the winding of relay 308, from battery
through the upper winding of relay 308, lower
right contact of cam 308, lower left contact of

cam 318, front contact of relay 304 and thence

to ground as previously traced. Relay 308, in
operating, closes a circuit from battery through
the winding of sequence switch magnet 300, up-
per right contact of cam 311, lower front con-
tact of relay 308 to ground over the lower con-
Sequence switch 300 advances
to position 2 by this circuit. When the seauence
switch reaches position 134 a locking circuit for
relay 306 under the control of relay 304 is ciosed,
which may be traced from battery through the
winding of relay 386, front contact of relay 304,
upper contacts of cam 313 to ground at the front
contact of relay 3086.

When sequence switch 300 reaches position 2

ground is connected over the lower contacts of

cam 3i4 to start conductor 315 leading to the
link allotter circuit where it extends over the
contact of key 76f, to conductor 150 and over
the auxiliary contact of jack 702 to the winding
of relay 709 and battery. Relay 7109, which is
common to the group of incoming selectors, op-
erates in this circuit opening the operatine cir-
cuit tor relay 386 and removing ground from
simllar circuits to other selectors. Relay 700,
thereiore, prevents any subsequent calls on
trunks of the trunk group from advancing their
incoming selector sequence switches to the start
vesition until such time as all selectors which
advanced before its operation have been served.

The operating circuit of relay 308 is opened in

eized at the originating office, a circuit

uhi |
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relay 328 now releases.

“The greund connected te eenducter 150 is a,lse

B impplieﬂ over the ‘lower back contact of relay
- This conductor is con-
S nected in mult:tple to ail of the link circuits but
. since sequence switch 580 is the only switch
-.-10 standing in position f, ‘being the one allotted for -
o use, g -circuit will- be completed over the lower -
~ . normal contact of key 400, lower contacts of se-
quence switch cam 401, winding of relay 50f and
 battery. Relay 50 §- eperatee and closes a circuit

- from battery througly the upper Wmdmg of re-

435, to cenduetel 1669,

. lay 494, lower contacts of cam 405, cuter right

- front ccntact of relay 58i to ground over the
-+ right contacts of cam  504.
- and in turn closes a el:reur“ from battery through
the winding of sequence switch magnet 500, up-

20
- . per contacts of cam 585 to grow

- front contact of relay 404, advancing sequence

' switch 5080 into position 2.

o of cam

the trunk finder 488, upper left and lower right

. contacts of cam &85, outer right front contact
- - of relay 52f to ground over the right contacts
GRL  advancing the line finder in search

of the incoming trunk of Fig. 3 which has been
 ‘marked by the removal of ground from conductor
o3de.
~right front contact, lower contacts of cam 502,
- commutator strip 487 and brush: 442 to ground
“between sets of terminals and over the upper
. contacts of cam 583, normal contact of relay
482 brush 483 and the upper. contacts ‘of cams
111{e cam 317 to sround as it passes trunks Whmh.

© - are not in calling condition.

40

“-._'--'-rel'w' 501 releases opening the circuit of the up

- drive magnet 418, and bringing the trunk finder
“to rest.
- ground. over its right back contact to bhrush: 463
to mark the incoming selector as busy. In ad-
dition it closes a circuit from battery through |
" the winding of relay £88, upper right and lower
~left contacts of cam fii}@ to) greund at the left
" back  contact of re"ay 6501,
- relay’ eee also eleeee an ebvmus mrcmt for re-

- The reiease of relay 584 also connects

“The eperatmn of

-Iay 442,

55

-~ a circuit is closed from batiery through the -
- winding of scquence switch- magnet 508, upper |

- right contact of cam 506 to ground at the upper
" back contact of relay 4984, advancing seguence

%@l in position 4, a circuit is closed from; bat-
- tion finder circuit,
S ¢35

- ¢contacts of cam #1414

of relay ﬂ.’"

- 'The edvanee ef sequence emteh 5!9 frem PO~
'-eltmn {. opens the operating circuit of relay 424

and that relay releases. With relay 484 released

switch 388 to position 2, in w‘ ich it remains until

the trunk is found as mdlce, ted by the operation
The operation of relay 488 closes
‘a circuit from ground over its outer lower front
contact, upper left contact of cam 8§07, to the
winding of sequence switch magnet. 388 and bat-

-tery, edvencmg the sequence emteh Lo pOultI,Ol’l

Wlth 1e1ey m epe1 ated end eeeuence eeeteh

tery threue'h the Wmdmg of relay 686 in the posi-

contact 588 of transfer switch 829, upper

left :,eentects of cam. 3!_3 upper front contact of

2 121 4:98

| -i_'_f.'pesit*ron 2 ef sequence smtch 300 and therefore .
“With relay 308 released,
~ground is removed frem cenductor 3!5 te mark'_ |
| thls selector as calling.

“Relay 404 operates

d at the upper

5 With sequence switch
~BB0 in position 2, a circuit is closed from battery
through the winding of up drive magnet 410 of

~outer lower back eenteet of relay 811,
- per front contact of relay 8568, upper back con- .
tact of relay €12, to conductor 629 and thence as
previously traced to ground. Relay §08 also pre- «
 pares the double test relay 667 for teetmg foran
idle operator’s position. - It closes a circuit from
battery through the lower: Wmdmg of rela,y 601,

When the calling tr unk of Fzg 3 is feund 'U.’ld -
" the brushes of trunk finder 458 are eentered

lower back contzct of relay

o , outer lower contact of re-
0 lay 442, trunk ﬁnder brush 413, conductor 2%,

contact of reley &14, upper: left eentaet of cam

509 and lower rlﬂ'ht contact of cam 594 to
ground.: Rul&}f 601 does not operate in this cir-

relay 306 to ground Relay Blﬂ epere,tes and
closes a holding circuit for itself through the -

winding of relay 681 over the lower front contact
. of relay 680, switch contact $4%, inner lower back

cuit being shunted: by the operating circuit of o

relay 688, Relay 888 closes a circuit from ground

over the upper back contact of relay 4{4, upper ]
right and Iower left contacts of cam. M& upper
back contact of relay 482, switch eontact 810,

inner

conducter 849, back contect of relay 001,
upper. front comeet of reley 608, switch centact
51§, upper rzgh‘t and lower left contacts of cam

-' %IE outer upper contact of relay 412, brush 816,
conductor 320, upper right contact of cam' 322 ;
“to the winding of sequence switch magnet 300
and battery,. edveeemg switch 368 to posﬂ;mn 3.
The advance of sequence switch 360 from posi-
tion 2 releases relay 188, restoring gl ound to con-
ductor 307 and permitting other incoming selec—

tors to advance to the callmg posﬂ:wn --
‘The advance of sequence switch 5% to p051t10n
2 as previously

518, conductor 689, lewer back contact of

described seizes the position
finder circuit, if free, by connecting ground to
_._eendueter 608 therebsr closing. g circuit from

- ground over the back contact of relay ai4, upper
 right and lower left contacts of cam 415, upper
_ba,ck contact of relay 402, transfer smteh con--

“taet
Relay 581 is held operated over its inner .

10

15

o0

25

relay Gln‘? upper- back contact of relay 605, upper

from bhattery through the mndmg of I'EI::.}T 619,
outer up-

inner upper front contact of relay 608, upper

- winding of relay 687, inner lower back contact
of relay 682 and ground to prepare the relay for
operation. A branch of this circuit extends from

ground threugh the upper and middle windings

of relay 681, inner lower front eentftet of relay
- BiG to brush 804 of position finder &06.
G088 and &8 close a circuit for relay &f3 which
- may be traced from battery through the winding

Relays

of that relay over the back contact of stepping

magnet. 887, lower back contact of ali-positions-
busy reldy 644, upper iront contact of relay 610,
lower frent contact of relay 668 to ground at the

"Relay 63 in
turn operates and closes g circuit from battery
through the winding of _eteppmg ‘magnet

upper back contact of relay §87.

lower front contact of relay GigE, lower back con-

tact of relay &4 and thence ae traced for the |
- circuit. of relay €13 to ground at the back con- -
tact of relay 887. - |
~ the previously traced circuit of relay 643 Whlch in

- releasing opens the circuit of magnet 307 and this |
magnet. and relay cooperate until an idle op-
| _erator S posﬂmn is found: |

Magnet 807 in operatiz

307,

1g DIJE’IIS |

normal contect of relay 888, lower back contact -
of relay 687 to the winding of relay 588 and bat- -

‘tery. Relay ©08 operates and closes a . circuit 35 -

Such a position is indicated oy the preeence of

battery on a termme1 to which brush 884 has
8.CCess, which is bro? ught about as follows: When
an et"era,ter cccupies her nNos ition, she Inserts.
the plugs of her headset, made up of transmitter
into telephons jacks §€2

000 and receiver 881,
and 993 thereby closing a circuit from ground

-threugh the rlght Wmdmg of repeatmg coil QM

, 75
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- tery.

4

tip contact of jack 903, transmitter 908, tip
contact of jack 902, winding of relay 985 to bat-
Relay 9065 operates and in turn closes an
obvious circuit for relay 988 which operates and
extends battery through resistance 989 over its
upper front contact and the outer lower back
contact of relay 9867 to conductor 208 to mark
the position occupied. Conductor 9888 termi-

nates in the arc served by brush 28848 of position

finder 298, thereby completing the test circuit
through the mlddle Wmdmg
operates.

Relay 607 in operating opens the mrcmt of
both relay €123 and magnet 8067, bringing the po-
sition finder 888 to rest. Relay 687 closes a

locking circuit for itself from bhattery in the

- operatoxr’s position as traced through brush 204,

a{)

410

‘relay 608

inner lower front contact of relay 6i3, middle

winding of relay 607 to ground at the upper
front contact of relay 607. The operation of
relay €87 also opens the operating circuit of

closes its lower back contact completes a circuit

from battery through the winding of relay $€8§,

lower back contact of relay 698, lower front con-
tact of relay 607, normal contact of relay 688,
upper back contact of relay 685, lower back con-

tact of relay 684 to grounded conductor 688§,

Relay 606 locks over its upper alternate contact
to conductor €83 over a part of its operating cir-
cuit independent of relays 888 and §087. With

relay 606 operated, grounded conducior £09 is
extended over the lower front contact of relay
610, lower front contact of relay 686, winding of

relay 611, brush 203 of the position finder, lower
back contact of relay 210 or inner lower front
contact of relay 286 to the winding of relay 997
and battery. Relay 987 operates in this circuit
disconnecting battery from conductor 968 to
mark the position busy, lights lamp 925 to warn

~ the operator of an incoming call and disconnects
- ground from conductors 852 and 853 leadmg to

60

|
47 |

60

- trol circuit has completed its operation on the
last previous call, back contact of stepping mag-
net 817 of the key-set finder, winding of relay.

65

he positions busy circuit.

Relay 611 also coperates in this circuit, lock-
ing over its inner lower front contact, the upper
back contact of relay 6!3 to grounded conductor
609. Relay 611 closss a circuit from batterv
through the winding of relay 883, inner upper
front contact of relay 8(1, inner upper back con-
tact of relay 684 to conductor 608. Relay 605
operates, opening the locking circuit of relay
606 and that relay releases. Relay 8{1 in operat-
ing also closes an obvious circuit for relay 602.

With relay 662 operated, ground is connected
to brush 89! of the position finder, and through

a terminal engaged by that brush to a corre-

sponding terminal accessible to brush 816 be-

longing to the key-set finder 8i8 to which the
winding of relay 6% is connected. Relay 602
also closes a circuit from ground at its outer
lower front contact, lower back contact of relay
€17, back contact of relay 615, if the key con-

616 and battery. As in the case of relay 6!2,

- relay 616 operates and closes a circuit for the

corresponding stepping magnet 817 which ex-
tends from battery through the winding of mag-
net 817, upper contacts of relay 8§18, lower back
contact of relay 615 and thence over the overat-
ing circuit of relay §16. Relay 616 and masnet
81T cooperate as in the case of relay 612 and
magnet 8871 to advance the key-set finder 810
until brush 8i6 engages the terminal marked by

~circuit of relay 6890.

587 whi-ch NoOwW

the A and B positions together.

which now releases, and when it

2,121,498

position finder 800 at which time the circuit of

relay 615 is closed and that relay operates, open-
ing the circuit of relay 616 and magnet 847 and
stopping the advance of the key-set finder 849.
The advance of sequence switch 300 from po-
sition 2 opens the operating circuit of relay 6§00
and permits reiay €81 to operate in the locking
Relay 681 further opens
the operating circuit of relay 6898. It alsc closes
ground on the outer lower back contact of relay
02 over the inner upper front contact of relay
B! to conductor 683 leading to the calls waiting

signal circuit which will be described herein-

after. The cperation of relay 682 in response to
the engagement of the operator’s position re-
moves this ground from conductor £03.

With relays 688, 601 and 605 operated a signal
is transmitted to the incoming trunk to connect
A circuit is
closed from battery through resistance 618, lower
back contact of relay 518, lower front contact
of relay G039, outer upper front contact of relay
68!, inner upper front contact of relay 660, con-
tact 9f, upper right and lower left contacts of
cam 8:i2, upper front contact of relay 42, brush
416, conductor 328, winding of relay 322, lower
left and upper right contacts of cam 353, upper
back contact of relay 382, left contacts of cam

- 312 to ground. Relay 322 operates in this cir-

cuit, connecting the tip and ring conductors of
the trunk circuit over conductors 225 and 324,
switch contacts £i8 and 55 of switch 590 to
condensers 628 and £2i and thence over the
upper iront contacts of relay 582, brushes 805
and 8068 of the posivion finder, to the terminals
of choke coil 811, the armatures of relay 913 and
over the back contacts thereof to the secondary
winding of tone coil 821. Relay 322 also closes
a circuit from ground over its outer lower front
contact, conductor 323, switch contact 514, inner
upper Iiront contact of relay 602, brush 802,
winding of relay 9186 and battery.

Relay 910 in operating initiates the opemtmns
which result in the transmission of two “zip”
tones to the A operator and the connection of the
two operators’ headsets in talking relation. Re-
lay 910 closes a circuit from ground over its
outer upper front contact, normal contact of re-
lay @14, resistance 915, winding of relay 916 and
battery. Relay 818 operates and closes a circuit

from the tone source through the primary wind-

ing of tone coil 921, lower normal contact of re-
lay 17 to ground the lower front contact of
relay 8i6. At the same time it closes a circuit
from ground over its upper front contact, upper
back contact of relay 8{8, winding of relay 917 to
battery. The closure of the primary circuit of
tone coil 921 transmits an impulse of tone cur-
rent to the originating operator’s position over
the talking conductors as previously traced and
thence through the repeating coil 363 out over
tip and ring conductors 385 and 301, respective-
ly. The operation of relay 917 opens the primary
circuit of the tone coil thereby terminating the
first tone impulse. Relay 917 extends its oper-
ating ground to the winding of relay 9i{8 which
operates after an interval to reclose the primary
circuit of tone coil §21 and to extend the oper-
ating ground of relay 917 to the winding of relay
920. Relay 920 after an interval closes a cir-

‘cuit for relay 913 which disconnects the secon-

dary of the tone coil from the talking conductors
thereby terminating the second impulse of tone.

-Relay 913 also locks over its inner upper contact

to ground at the upper front contact of relay
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816. With rela,y 913 operated the talkmg elroult'
extends over the outer upper front contact of re-
lay 813, normel contacts of key 922, ring of jack

303, the operetors heedset receiver 901,

- tones transmitted to the A operator are also
-~ heard by the B operator through condensers $23

10

and 924 prepermg her now to receive the Wanted o

o operator writes it up on her key-set shown in Fig.

As soonl es'the nomber has been peesed Lhe B

o - 13. Assuming that the wented number is 2793

15
-+ key 1317 in the hundreds row, |
~ ‘row and 1833 in the units row. When the first

she will depress key 1302 in the thousands row,

7 key is operated, a circuit is closed from ground

- and- 1354 in perellel right contact of key 13902,

~ through the winding of relay 1400, through the
windings of the release magnets HSSI

1352, 1353

' contacts of sequence switch cam 1502, mndmg

- of relay 1503, resistance 1584 and battery. None
~of these release magnets and relays operate in
| icient current to
- operate relay {400 or any of the release magnets
. and relay 1503 being shunted by a circuit ex-

 op this circuit,

there being insuf

- _tending from battery through resistance 1594,
. over the back contact of relay 1583 and in paral-

“lel over the normal contacts 1341, |
" 1344 of each of the key strips until a key in
“each of the strips has been operated - When

1342, 1343 and

© this accurs, the shunt is removed from. relay 1503

| i-'-'%-_]_ground over its upper front contact, left contacts
o of cam 1505, upper back contact of relay (483,

-~ conductor 833,

40

- “hatiery.

0 lower right end upper left contacts of cam 1501,
c brush 813 of switch 810, upper -
- front contact of relay 645, lower back contact of
= relay 617, to the lower Wmdmg of relay 618 e,nd |

Reley 618 opera,tes in this circuit, open-

- ing the operating circuit of relay 322 which in

- turn . releases relay 910,

" 'holding circuit of relays 916 and 913, restoring

- the tone relays end the operetors talkmg cir-- -
cuit to normal. | |

45 ,
. ‘In the meontlme the operatlon of relay 505

Relay 910 opens the

o '.followmg the connection with the operator’s po-
~ sition circuit started the hunt for an idle sender

by completing a circuit from grounded conductor
Nt -_BBB over the lower back contact of relay 604, up-
. per front contact of relay 685, lower front con-

R ‘tact of relay 601, switch contact 513, lower back

' _contact of relay 703, lower back contact of relay -
402, upper contacts of cam 401,

of relay 404 to battery..

Y The advance of sequence switch 500 is mgualed

' to the position finder circuit by a circuit ex-
*tendmg from the upper baek oontaot of relay

53&- W]_Ildlng of relay 604 &I]d battery REI&Y

-6

W 604 operates, opens the loekmg circuit of relay

605 and prepares a locking circuit for relay 618.

 With sequence switch 500 in position § relay 404
 closes a circuit from ground over its upper front

- contact, upper left and lower right contacts of

-0

N f:'__i"75 through its lower winding, upper 16f13 and lower

- 70 cam 585, through the winding of the up drive
- magnet 5(7 of sender finder 520 for advancing
- the finder in search of an idle sender.
. tion § the operating circuit of relay 404 is opened,

but- this relay remains operated in a circuit

ring of
~jack 962 and the lower front contact of relay
- 913 thereby permitting the A operator to trans-

. mit the wanted number to the B operator. The

1329 in the tens_'_'

~the upper Wlndmg of rela,y 404,

upper wmdmg-
Relay MM opera,tes and
" _closes a circuit from ground over its upper front
- contact, upper contacts of cam 505, to the wind-
- ing of ‘sequence switch magnet 500 and battery

30 advancing the sequence switch to position 5.

-teot 530,

In posi-

mutator strip 518; brush 547 and ground..

52{ as it passes over busy senders.

5
*-r1ght oontaots of ca,m ﬂl'l to. the oentermg eom-—
It also
~ is held operated in a circuit from battery through
its upper winding, upper contacts of cam 418,
lower front contact of relay 404, upper right and
lower left contacts of cam 419 and finder brush
-When an

idle sender is found and the brushes are properly

centered, both holdmg circuits for relay 404 are
opened and that relay releases and closes a clr-—-'
cuit from ground over its upper back contact;
~upper right contact of cam 506 to: the Wmdlng |
of sequence switch- 500 and battery, edvanomg )

Lhe sequence switch to posﬂ;lon b.

-With reley 6i8 opere,ted to mdloa,te' thet the '

10_ B

5

humber has been completely set up on the key-
set and sequence switch 580 in position 6 to

1403, left contacts of cam

tacts of cam 523, winding of rele,y 420, outer
upper normal oontect of key 480 to ground at the
inner lower contact of relay 412,
operates  and locks to  its opﬂratmg circuit

contact and the upper eonta,ets of cam 1494,

Relay 1403

‘indicate that an idle sender has been found, a -
circuit is closed from bettery thy ough the: upper |
| Wlndmg of reley
1404, conductor 832, brush 812, upper front con- .
tact of 1eley GIB sw1toh oonteot 522, right oon-—-,l- |

2

25

-- through 1ts upper wmdmﬂ* and inner upper front

With relay (403 opemted eequenoe swﬂ:eh lﬁﬂﬂ -

"is advanced from position .| in a circuit from
battery, through the winding of magnet 1500,
lower left contact of cam 1508, outer upper front

~ contact of relay 1483 to ground over the left
- and that relay opefates closing a circuit from -

contacts of oem 1505 end the upper front con-

~tact of relay 1503. At the same time, relay 420 |

30

operates closing a circuit from battery through

lower left and
“upper right eontaets of cam 40% to ground . at .

the innermost front eonteot of relay 428, Re-* .

“lay 494 operates and closes a circuit from g1 ound
over its upper front oonteot upper. eonteote of
- cam 5085 to the winding of sequence switch mag—
net 598, advancing the sequence switch to posi- -
- tion: 7. When sequence switch 500 leaves position
6 it disconnects ground from conductor §89, 45

thereby releasing relays 618, 841 and 801 end' -

40

freemg the operator’s p031t1on unless. another

call is waiting in the group. Rele,y 420 also closes

a. circuit from ground at its second lower flont
contact over switch. contact 5% 10 the wmdmg
of - relay &1 and battery.

-smteh oonte,o'i; 526, key-set ﬁnder hrush 814,
conduotor 824, upper r1ght eontaot of cam (50{

conductor
upper left eonteet of cam. !5[5'! to. cam

and lower right contacts of cam 418, switch con-

335 to cam 14071,

..pesses through DOSItIOIlS 2 3, 4, end

The reglster Telays of
“the sender whmh are- not shown ere mergmal

50 -
| "In addition reley ..
- 428 prepe,res the sender reoordmg circuits. by
connecting brush. 525 of the sender ﬁnder ove'*‘,

the . outer lower front oonta,ot of - relay 420,

“to cam 1405; brush 527 of the ‘sender ﬁnder-
-over the upper front contact of relay- 42@, switeh =
- .contact 528, key-set’ finder brush g1,
831,
| {896, -

60

Furthermore, mth sequence smtoh i

in pomtwn 1 brush 529 is connected over the

- ';--'lower right and upper left contacts:of cam 424,
lower. front : contact of relay 404, upper: left S

key-set. ﬁnder brush 8!5 oonduetor o

‘Registration in the sender is oontrolled by”
eerte,m cireuit- conditions set up on these cir-.
eu1t'~"* as determmed by the opereted keys of the i

battery -
‘and ground through various. resmteneee are con- -
- nected to these. on:oults

75_
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and non-marginal, the marginal relays respond-
ing to low resistance conditions, while the non-
marginal relays operate under all conditions.
The sender and its operation is disclosed in the
above-identified patent to Stearn. Assuming
as before that keys 1302, 1311, 1329 and 1333 are

- operated with sequence switch (500 in position

10

15

20

30

1419, right contacts of cam

2  the thousands digit is transmitted to the
sender. The circuit extending to cam (406,
which will be called circuit A, extends In two

branches, one over the lower right contact of

cam 1406, through both of windings of relay
1408 to ground at the back contact of relay 1508.
The other branch of this circuit extends over the
upper left contact of cam 1406, inner right con-
tact of key 1302, upper contacts of cam 1499
to the lower winding of relay 1408, thereby shunt-
ing the high resistance upper winding of that
relay and creating a low resistance ground condi-
tion on circuit A. Relay 1488 operates in this
circuit and locks to ground at its own upper
front contact. The circuit closed to cam 405,
which will be identified hereinafter as circuit B,
extends over the lower left contact of that
cam to the left contact of key 1302, resistance
i417, resistance
418 'to' battery creating a high resistance battery
condition on circuit B. With relay 1488 operated
the circuit closed through cam (467, which will
be identified as circuit C, is extended over the

upper right and lower left contacts of cam

(407, resistance (412, upper front contact of

- relay 1408, resistance 1410, lower right and upper

30

40

45

50

left contacts of cam (4i1 to battery, producing
a high resistance battery condition on circuit C.
Relay 1408 also closes a circuit from ground

over its inner upper front contact through the

winding of relay (508, right contacts of cam
1509 to battery. When relay 1408 starts to op-
erate relay 1508 is shunted by a circuit over the

" right contacts of cam (5898, upper back contact

of relay 1508 to ground at the upper normal
contact of relay (408 but this circuit is imme-

diately opened, permitting relay i588 to operate

and open the operating circuit of relay {£23.
When the registration of the thousands digit has
been accomplished at the sender, all three regis-

~ tration circuits are opened and relay 1408 re-

leases, connecting ground over its normal contact
and the upper front contact of relay 1588, lower
right contact of cam 1510 to the winding of
sequence switch magnet 1500 and battery, ad-
vancing the sequence switeh to position 3 and

| releasmg relay 1508.

65
60
685
_'70

B {

- own lower front contact.

relay 1511, .
- lower ccm’tacts of

When the sequence switch IEBO reaches po-.

sition 3 the key-set is ready to transmit the
hundreds digit to the sender. In this position
circuit A is open at the contacts of key 1317.

 Circuit B is extended over the lower right con-

tact of cam 1405 through the windings of relay
1511 to ground at the upper back contact of
relay 1512, A branch of this circuit extends
over. the upper right contact of cam (485, inner
right contact of key (317, left contacts of cam
1421 to the lower winding of relay {5¢{1 in shunt

of the upper high resistance winding thereby
- creating a low resistance ground condition on

circuit B. When the sender is ready to receive
this -digit and completes circuits A, B and C,
relay 1911 operates and locks to ground at its
Circuit C extends
through resistance 14{2, upper front contact of
resistance l5|3 to ground over the
cama (514, With sequence
switch 1500 in position 3 a circuit is closed from

relay 1512,

3,121,498

battery -over the upper contacts of cam {411,
windings of relay 1414, lower right and upper
left contacts of cam (415, left contact of key
1311, upper right contact of cam 1413 to ground
over the lower left contact of cam (b6l4&. Relay
1414 operates in this circuit and closes a shunt
over its contact and the lower right contact of
cam 1407 around resistance £4(2, thereby trans-
mitting low resistance ground over circuit C.

With sequence switch (58§ in position 3 a
circuit is prepared from battery over the left
contacts of cam (588, through the winding of
relay i15{2 to ground but relay (6i2 is pre-
vented from operating by means of a shunt
over its lower back contact and the normal
contact of relay (5t1. When relay 15!! operaies
in circuit B, as previously described, it opens
this shunt and relay 1512 operates. As before,
the registration of the hundreds digit in the
sender causes the temporary opening of all three
registering circuits and relay 151§ releases, clos-
ing a circuit from ground over its normal con-

tact and the front contact of relay 15{2 to the

upper right contact of cam 95198 and the winding
of sequence switch magnet {508, advancing the
sequence switch to position 4.

In position 4 circuit A extends over the lower
right contact of cam (406, through the two
windings of relay 1408 to ground at the back con-
tact of relay {508 creating a high resistance
cround on circuit A. Circult B extends over the
upper left contact of cam {4835, left contact of
key 1329, upper winding of relay (41§, left con-
tacts of cam (€1t to battery. With relays 1408

and 14§06 operated circuit C extends over the :

upper contacts of cam (407, front contact of
relay (416 upper contact of relay 1488, re-
sistance 1440 to battery over the lower right and
upper left contacts of cam (411, thereby creat-
ing a low resistance battery condition on cir-
cuit C. As before relay (488 operates relay (508
and, when the sender has completed the regis-
tration, is released to advance sequence switch
{500 to position. 5.

When the sender is 1eady for the next regis-
tration the three registering conductors are ex-
tended to the units register in the sender. In
the key control circuit, registering circuit A is
extended over the upper right contact of cam

1400, left contact of key 13332 to battery over the

left contacts of cam {417 and low resistance

1418, Circuit B may be traced over the lower left
contact of cam 501,

1333, right contacts of cam (421,

inner right contact of key
lower winding
of relay 19!f to ground at the back contact of
'The normal circuit over the lower
right contact of cam (485 to the two windings
of relay 15f1 is also closed. With relay {511
operated, a circuit is closed from ground over
the lower contacts of cam 1514, resistance (513,

upper front contact of relay (511 through re-

sistance (4612 and the lower right contact of
cam 1407 to connect a high resistance ground

to registering circuit C.

- Relay 1511 permits the operation of relay
1512 as previously described and after the com-
pletion of the registration releases to advance
sequence switch 1500 to position G.

When sequence switch 1580 reaches position

8§, a circuit is closed from battery over the left

contacts of sequence switch cam (428, through

the windings of the release magnets 1351 to 1354
to ground over the plug contact 1402.
same time a circuit is closed from ground through
the winding of relay 1400 to battery over the left

At the
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~contacts of cam {420,

ground over its upper back contact, lower right

- contact of cam (585 to the winding of sequence
- switch magnet {583 and battely,_advancmg the |
-'sequence switch to position 8. .-
The operator’s position is pmwded Wl’th twe
_*?ikey-sets and corresponding key control circuits:
- 'which are used alternately, the second set. heing
- ‘represented by the group of conductors ex-
15 tending Vertlcelly in' Fig. 13.
- circuit sequence switch is advanced to position
8 after use, as above described. With sequence

-~ switch [500 in any position from ! to 8, a cir-
. euit is closed over the left contacts of cam 15{4
~and the plug and jack connection to conductor
second key control circuit
~ which corresponds to conductor {3668 leading to'
. .the one shown in Figs. 14 and 1o.
. ductor extends to the conte,et cerrespondmg 1o
25
. key control circuit and advances that sequence
. switch to position 9. When seauence switch 1588
" reaches position 834 it connects ground over the

 upper right contact of cam (514 to conductor

1362 leading to the second key control circuit.

- advancing that sequence switch to position {8
-~ which is a second normal position. - |
 No. 2 key-set reaches position | or 18 it connects
- ground to conductor

1361

- 85

leading to the

the lower right centeet of cam 5619 in the other

- When the

1383 e}s:tenmng {0 con-
ductor {360 and admnees sequence switch (586

" to position 9 in which position it remains until

- the second key-set has completed its qperatlen ~ In this position, ground over the right contact of

S 'e,nd advances out of position 8.

%0

" position 8§ opens. the circuit
' releasing relay 404 which closes a circuit from
- ground over its upper back contact, upper right
-~ contact of cam 586 to the winding of sequence .
- switch magnet 508 advancing the sequence switch
~ - to position 8. When sequence swit
5 position 8 the sender is connected with the in-
 coming selector to control incoming and final
. - selections.

- If because of trouble or anv ether reason it is

-desired to use cnly one key- sef, the plug {37! or
1814 may- be remeved
- that the plug (37i has been removed, ground’
- will be connected to conductor {386 over the jack
© 7 contact 1377 to automatically advance sequence
| switch {589 out of position 8§ and over jack con-
. tact 1378 to conductor ISM te e,dvame 11, eut o*’:- -
- position 8.

'T'he advence of sequence ew1tch
of relay 42§ therebv

ch 589 reaches

" In thls position the fundamental

 eircuit is closed, extending from brush 525 of the

60

. gender finder over the lower right and upper.
lower front contact of
- relay 412, brush 413, cenducter 3614, lower right

- contact of cam 310, lower right eonte t of cam
309 to the upper Wmdmg of relay 308 and bat-
tery.
| closed from battery through the winding of se-
- guence switch magnet 388 upper left contact of
cam 311,

left contacts of cam &f4,

When relay %08 operates, a circuit is

lower front contact of rela,y 398, to

~oround over the lower contacts of cam 312, ad-

' f-;vencmg the sequence ew1tch to position &£. |
the switch enters position 4 a locking e1rcu1t is

- closed for relay 268 from battery through the

. upper winding -of relay 3@5 1eft contacts of cem-_.
319,
. upper left and lower right contacts of cam 319

inner. upper  front contect of relay 388,

end thence to the operatmg ewcmt of relay 3&3

2 121 498

Relay mae in opela,tmg,_ |
“ connects . ground over its front contact to con-
“ductor 1422 to operate a peg count meter.
the last of the keys has been released the shunt
~around the winding of relay (583 is restored
- and that relay releases, closing a circuit from

- When

The key control

- This con-

ing sequence swzech 380 to position 7.
tion T the up drive magnet 321 is again energized

- In this case, aueummg_

508 from  bYUnKs.

. the fi

As

- drops into pla,ce centermg the brushes on the A
i (.

P051t10n 4 is a pass- s-by position and sequence
switch 360 comes to rest at position 5. In posi-

‘tion 5 a circuit is closed for up drive magnet

327 over the upper contacts of cam 328, lower

~ front contact of relay 388 to ground over the
lower contacts ef cam 342, advancing the incom-~-

ing selector in its hrush selectmg movement.

As the selector moves up, carrying the commu-
- tator brushes over the commutator segments a

circuit is mtermlttently closed from ground over
the upper right contact of cam. 3i'i‘ Jlower left.

10

contact of cam 318, brush 328, commutator

strip 338, upper left contact of cam 309 to the"r'

locking circuit of relay 308, holding. tha,t relay.
operated and shuntmg the stepping relay of the

When S'llfﬁ—

sender in the well-known manner.
cient impulses have been  sent back t0 satisfy

.%he sender the fundemental circuit is opened
“and relay 388 releases.

The release of relay 308
opens the ecircuit of the up drive magnet 3217,

stopping the upwerd movement of the selector

‘and closing a circuit from greund over the lower

eont_acts of cam 312, lower back contact of relay

368, lower contacts of cam 331 to the winding
~ of sequence switch magnet 300 and battery, a,d-_

vancing the sequence switch to position 6.

25

- With sequence switch 380 in position 6 a GII‘-:' |

cu:n.t is closed from battery through the Wmdme -

of strip magnet 332, lower right contact of ca,m.

318, right contact of cam 317 to ground, to pre- '.:30:_
pare the selector brushes for tripmng on the next
| upwald movement of the brush rod. - The funda-—

- mental cireuit is reclosed as preweusly {raced in

pos;ttmn 8, relay 388 again locking and advenc- o

‘In posi-

cam 317 and the lower left contact of cam 318
is connected over brush 338, commutator strip
. '334, and the upper right contact of cam 309 to
the fundamental circuit to control group selec-
tion. As before, when the sender has been satis-

35

40 o

fied, ground is removed from the fundamental

cireuit and relay 388 releases, advancing sequence
switch 380 to position § and bringing the selector

4%

to rest at the beginning of the desired group of

‘With sequence switch 380 in position 8,

318,

to sleeve blush 238 of the 1ncem1ng selector.  If

tive,
388 is advaneed to pes‘.ltmn 4.

338, commutator strip 331, right contacts of cam
8268 to the lower winding of relay 388 and bat-

* tery to hold this relay operated until the brushes

are properly centered. When an 1d1e trunk has

been found and the brushes are positioned, relay
388 releases, disconnecting ground from commu-
ta,tor brush 336 and from the Wmdlng of the up

drive megnet 327. The incoming selector then

t1 unk termlnals

a circuit is closed from ba,ttery through the
lower winding of - relay $08, upper right and
lower left contacts of cam 32% to ground. Re-
‘lay 38% prepares a holéLng circuit for itself from
eattery thmugh its upper winding, lower right

 contact of cam 389, upper left contact of cam
inner upper - front contact of relay 308, ..

upper lefi and lower :rlght contacts of cam 319 56 -

50

rst outgoing trunk is busy, ground on the
busy terminal renders this locking cireuit effec-

With relay 388 operated, sequence switch

In pos:tmn S the --
Up drive magnet 327 is again Opemted A cen-

tering circuit is also prepared from ground over =
~ the lower contacts of cam 312, lower front con-
ta,ct of relay 388, left contacts of cam 328, brush

60
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As soon as relay 308 releases it connects
ground to brush 339% over a circuit which may
be traced from the prush, lower right and upper

- left contacis of cam 318, upper back contact of

by
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relay 368 to ground over the upper left contact
of cam 318 and the right contact of cam 3i7.
The release of relay 388 also closes a circuit
from battery through the winding of sequence
switch magnet 388, lower contacts of cam 331,
lower back contact of relay 368, lower contacts
of cam 3i2 to ground advancing the seduence
switchh out of position 9 and into position |11.
As soon as it reaches position {8 direct ground
1s connected to brush 33% over the right con-
tacts of cam 3{9 to hold the outgoing trunk
busy.

With séquenee switch 308 in position tI, the

fundamental circuit is extended from conductor:

361 over the right contacts of cam 356 to brush
3571 and the tip conductor of the final selector,
for controlling the operation of that selector in
completing the connection. |

- At the end of final selections, ground is con-

nected by the sender to brush 527 completing

a circuit over the lower left and upper right
contacts of cam 418 through the upper winding
of relay 404 to battery. Relay £84 in operating
closes ground over its upper front contact and
the wupper contacts of cam 598 to operate
sequence switch magnet 308#, advancing the
sequence switch to position 8, inh which position
relay £064 releases, closing g"found over its upper
back contact and the upper right contact of cam
& for advancing sequence switch 588 to posi-
tion (8. In position 18, ground is connected
over the upper right and lower left contacts of
cam 422, outer upper front contact of relay 412,
brush #1§, conductor 32¢, upper right contact of
cam 321, winding of sequence switen magnet S84

to battery, advancmg this sequence switch to

position 2. |

The advance of sequence switch 380 from po-
sition (! disconnects ground from brush 423,
releasing relay 488 and in turn relay 412. Relay
412, in releasing, connects ground over its lower

‘back contact, upper Ileft contact of cam 506 to

the winding of sequence switch magnet 900 and
battery, advancmg the sequence switch to posi-
tion 1. With sequence switch 588 in position
{{, the down drive magnet 424 of the trunk
finder 450 is operated over the upper back con-

"~ tact of relay 625%, upper contacts of cam 419,

b |
o |

60

70
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lower back contact of relay 484 and ground,
while the down drive magnet 531 of the sender
finder 528 is operated over the lower right con-
tacts of cams 582 and 884 and ground. When
the trunk finder reaches normal, a circuit is
closed from ground over commutator brush 42§,
commutator segment 427, upper contacts of cam
417 to the lower winding of relay 404 and bat-

tery. When the sender finder reaches normal a
circuit is closed from ground over brush 532,

commutator segment £33, upper right contact of
cam 5871 to the winding of-sequence switch mag-

9 net 500 and battery, advancing the sequence

switch to position 12. With relay 434 operated,
a- circuit is closed from ground over the upper

front contact of relay 404, upper contacts of cam

565 to the winding of sequence switch magnet
B0 and battery, advancm*’f the sequence switch
to position 71, positions i3 to 18 being pass-by
positions. The link sequence switch remains in
position {T until the link is agam a,llotted for

service.
When sequence sw1tch 300 reaches p031t10n 12,

from battery through the upper

which 1s operated over conductor

‘manner.
ringing current are assigned numbers which are

2,121,498

if relay 304 is still operated, showing that the
call has not been abandoned, a circuit is closed
winding of
relay 308, lower right contact of cam 263, lower
ieft contact of cam 318, front contact of relay

304, upper contacts of cam 313 to ground at the

front contact of relay 368. Relay 398 locks in
a circuit from battery through its lower winding,
upper contacts of cam 328, inner upper front
contact of relay 308 to ground over the upper
contacts of cam 323i8. It also closes a circuit
from batfery through the winding of sequence
switch magnet 8%, upper left contact of cam
31i, lower front contact of relay 382 to ground
over the lower contacts of cam 3i{¢ advancing ;e-
quence switch 268 into position i13. Relay 2§38
closes a Ilocking circuit for itself from Dautely
through its upper winding, left contacts of cam
341, outer upper front contact of relay 368, hack
contact of relay 302, upper contacte of cam 358
and thence to ground over the upper contacts
of cam 3i3 and the front confact of relay 386.
This locking circuit is effective in position 3.

In this position continuous ringing current on
conductor 338 is connected over the lower left
and upper right contacts of cam 339, lower back
contact of relay 2346, winding of relay 382, upper
back contact of relay 248, lower front contact
of relay 308, right contacts of cam 312, lower
ieit and upper right contacts of cam 34Z, brush
343, to the ring conductor leading to the final
selector and to the subscriber’s line. Ringing
ground is also connected over the lower left and
upper right contacts of cam 388 and brush &57
to the tip conductor of the final selector and to
the subscriber’s line, signaling the wanted sub-
scriber. A circuit is also ciosed in position i3
from ground over the left ceontact of inter-
rupter 344, left contacts of cam 345, lower wind-
ing of relay 8% and battery. Relay 348 closes
an obvious circuit for sequence switch magnet
300 advancing the sequence switch to position (4.
Relay 346 locks through its upper winding and
upper front contact to ground over the upper
left and lower right contacts of cam 2858 to in-
sure its continued operation until the sequence
switch leaves position #3. In position (4 in-
terrupter 344 connects ground over its right con-
tact and the upper right and lower left contacts
cf cam 245 to the lower winding of relay 348,
reoperating that relay which again locks over
cam 382 and advances sequence switch 368 to
position 5. In this position intermibtent ma-
chine ringing is connected from conductor 347
over the upper contacts of cam 329 to the ring
conductor of the subscriber’s line and this con-
tinues until the called subscriber answers at
which time relay 302 operates opening the lock-
ing circuit of relay 308 and causing that relay to
release.

In the case of a party line where negative
ringing is desired, the ringing is applied over
cam 3485 and the front contacts of relay 849
358 from spe-
cial commutator segments in the well-known
Stations which are rung with negative

reached through final trunks terminating in
either the 0 or the 2 groups in the incoming
frame while stations which are rung with posi-
tive current are assigned numbers which are

reached fthrough final trunks terminating in

either the 1 or 3 groups in the incoming {rame
and the special commutator segments are coi-

- respondingly arranged. The ringing of the sta-
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- by cross-connecting and reversing arrangements
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tmns on the tlp Slde of the line is cered for

. -iat the distributing frame.

~In position 15, a branch of the ringing crr-a_'
cul_t is closed for transmitting an audible tone
-to the calling party extending over the lower left

—contact of cam 342, through condenser 351 and

-~ the upper contacts of cam 33l,
- lay 352 1o battery through the lower right wind-

10 ing of repeating coil 383, where the tene is

S repeeted to the calling line. -

R “The release of relay 308 in respenee te the
o j"callmg subscriber’s  answer disconnects ringing

. current from the line and closes. a circuit from

~ magnet 300, lower left contact of cam 31! __
back contact of relay 308 to ground ever the

battery through the wmdmg of sequence smtch
, upper

o © upper contacts of cam 319 advancing sequence

~ switch 800 to position 186.
- 20

When the seguence
switch reaches nosition 16 relay 3908 reoperales

T ina circuit from battery through its upper wind-

. ‘ing, lower right contact of cam 309 lower left
- contact of cam 310, contact of relay 304, upper
. contacts of cam 218 to ground at the front con-

95 tact of relay 306, but without effect at this time.

'.”-;;Wlth sequence switch 300 in position 16 bat-

- tery through the lower rlght winding of re- -

peating coil 3[!3 and the winding of relay 352 is

_connected over the upper contacts of cam 342
to brush 343, and ground through the upper right

- winding of- repeetmg coil 383 and the upper con-
- tacts of cam 356 is connected to brush 357 to
. supply talking bettery to the called subscriber.

- Relay 35’? operates in series with the called sub-

. upper, high resistance, wmdmg of relay 304 to

seriber’s line and closes a shunt around the

~ control a signal at the originating operator’s po-

sition 1ndleet1ng that the celled_ subscmber ‘has

| enewel ed.

S :-__called

_‘upper back contact, upper left contact of cam

ER AT 1
" ‘battery, advancing sequence switch- 300 to posi-
~ tion 18. ‘When the sequence switch leaves posi~
e ".'__-“‘twn (614, ground is removed from brush 335

“winding of sequence switch magnet 300 to

. permitting the final selector to return to normail.

:  ‘through the winding of the down drive magnet
- 353, upper right contacts of cams 3i8 and 31T
" to ground, restoring the selector to normal.

60 may be noted that in positions {1% to {8 the trip

In position I8 a circuit is c.leeed from battery

~ magnet. 332 is operated over the lower right con-

R tect of cam &i8 and the upper right contact of

~ cam 317 to prevent damage to the brushes in the
. reetormg operation. When the selector reaches

. its normal position, a circuit is closed from
1 ’.6.5_:-_greund over the upper right contact of cam 317,

o lower left contact of cam 318, brush 23&, normal

© “commutator segment %54, lower right contact

e of cam 321 to the winding of sequence switch

i magnet 308 and battery, edeeﬂemg the eequeuee

" efmtch 1o p051t10n {, or normal.

“If ‘the calling opere,ter dleeenneets pleme-

-'-"turely, for example, with sequence switch 300 in
“positions % to 1, in which positions incoming se-
- lections take pleee relay 304 is released, in turn
__ '3?1'e1ee51ng reley 306 end. closmg a cn*cmt irom

winding of re-

winding, lower Ieft contact of camn 321,
mutator strip 338,

At the termmetmn of couverse.tmn when the position 13.

subscrlber restores his receiver to the
- switchhook, relay 252 releases, opening the shunt -
~ around the upper winding of relay 304 as a dis-
_connect signal to the originating operator. When
“the plug is removed from the jack at the orig-
- inating manual office, relay 3ﬁﬂ releases, in turn
“releasing relays 306 e,nd 308.
‘relay. 39% closes a circuit from- ground over 11:3_

‘of cam &21i,

The  release of

It

: ﬁerlgmatmg operator. |
erator dlseenneets relay 304 will release to cause

‘the circuit to restere to normal as descmbed' |
'ebeve -

R & When the ﬁnel selector connects mth the
~called line, the line is busy, sequence switch 300

will

tion is reached, -

- Tn this

' greund over the back contact of relay 306, upper
left contact of cam 32{ to the winding of se- .
| quence SWltCh magnet 309 and battery, advanc-
ing the sequence s*mtch to pomtmn 8.

- position relay 308 operates in a local clrcmt as -
previously - described and advances the sequence

switch to position 9. If the selector has not been
moved from normal, relay 308 will release when

the sequence switch leaves position & and the
-sequence switch 380 is advanced to position 11
“in-a circuit from battery through the winding of
‘sequence magnet 380, lower contacts of cam 331,
lower back contact of relay 308 to ground over
the lower contacts of relay 312. TIf the selector

suutch has been moved off-normal, trunk hunt- s

ing will take place as previously described and

the release of relgy 308 will advance the se-

_ As soon as se-
- quence switch 300 reaches position 10, the circuit

, : _ f- 90
~ fective to advance it to position 18 where the

duWu_ drive magnet is operated if the selector

guence switch to position Ii.

over the back contact of relay 306 becomes ef-

off-normal and the normal segment of com-

muteter segment edvences the se quence switch =~

te position 1.

terminals. Commutator strip 337 is open at the
overﬂew positions, therefore the holding circuit

of relay 308 is open and that relay is released,

advancing  the sequence switch to position i1,

over a circuit from battery through its magnet

cam JSi7F.

'_cenduetmg segment of strip 330, a circuit is
closed from greund over the upper rlght contact

of cam 31T, lower left contact of cam 318, brush

329; commutetm strip 330, lower left contact

winding of sequence switeh magnet .
- 300 to ba,tte'r'y, advancing the sequence switch to

When the sequence switch reaches position

of’ reley 384 to give an intermittent signal to the
When the orlgmetlng op-

will be in position 13. In this case the busy back

“interrupter associated with the final selector
intermittentiy connect a low. resistance
- ground to brush 243 thereby operating relay. 302
‘which will release relay 308 and advance the se-
quence switch to position 16, ‘When this posi- -
the mterrmttent greund een-'_.-'__-:__j BEEE
fnec:,ed to brush 343 Wlll extend over the upper T

com- g5
brush 329, lower left contact R
of cam 318 to ground at the right contact of

In position {2, relay 308 is again
-.."opemted end advances sequence switch 300 to -
 With commutator brush 329 on a.

L 28
- If all of the trunks of a group are busy, the- |
incoming selector in position 9 moves to the top

~of the group and comes to rest on the overflow
30

‘where it is immediately advanced to position 2

10

45 -
- position 11. With the sequence switch in posi-
‘tions 16 and 17 relay 308 operates in a -circuit
‘from -battery through its upper winding, lower
right contact of cam 209, lower left contact of
~cam 340, contact of relay 394, upper contacts of °'
~cam 343 to ground at the front-contact of relay
SUG.
11 with relay 808 operated a circuit is intermit-
~tently closed from ground over interrupter 355,
“lower right and upper left contacts of cam 328, *
lower front contact of relay 308, right conte.cts |
of cam 349, winding of relay 352, lower right
‘winding of repeetmg coil 303 to bettery Relay
352 operates under the control of the interrupter
- 8588, closing the shunt around the upper winding -




10

contacts of cam 342 to the winding of relay 352

 lower right winding of repeating coil 303 and

10

battery, operating relay 352 intermittently to
-shunt the high resistance winding of relay 304
-and transmit a busy back signal to the originat-
‘ing operator and a busy tone to the calling sub-

scriber. Disconnection 15 then controlled as pre-

viously described.
Tt will be remembered that the circuits of F1g

6 are common to a plurality of link circuits such

‘as shown in Figs. 4 and 5. As S00n as sequence

switch 500 reaches position 5, the allotter circuit
of Fig. 11 is advanced, by a circuit closed from

ground over the right contacts of cain 422, inner

lower normal contact of key 400, conductor 428,

lower left contact of sequence switech cam (181,

- winding of sequence switch magnet ({00 to bat-

tery, advancing the front allotter switch to po-

sition 2, from which it is immediately advanced
by eround over the normally closed contact (201

of jack 1205, lower right contact of cam 1102 to

- the winding of sequence switch magnet {100 and
- battery. With sequence switch 1109 in position

23

30

3 15

. Serve

3, ground is connected over the upper back con-
tact of relay 1105 over plug and jack connections

i203 and (204, upper contacts of cam 1209, plug
~and . jack connection (203 and 1204, upper right
“and lower left contacts of cam ti04 to conductor
1103 leading to the second of the link circuits

served by this front allotter circuit. This con-

~ductor corresponds to conductor {120 of the link
over the middle

circuit shown, which extends
lower contact of key 400, lower right contact of
cam 506 to the winding of sequence switch mag-
net %00 when the sequence switeh stands in posi-
tion I1. Therefore, it advances the second link
circuit sequence switch into position |1 ready to
the next call. If another incoming se-

- lector in the group reached position 2 before

' 40

60

“as soon as it advances to position 2.
' the locking circuit of relay 611 in the common

relay 700 operated, so that it now has ground

connected to a circuit corresponding to the one

which may be traced over the lower contacts of

cam 314 and conductor 315, it causes the ad-
-vance of the newly allotted second link circuit
1o position 2 before the first link circuit has

advanced from position 6. The advance of the

-second link circuit connects ground to conductor

609 in the manner described for the first link
Therefore,

equipment is established in the second link cir-

cuit before it is opened in the first link circuit.
- The battery for relay 611

is maintained over
brush 803 and the winding of relay 907 in the
operator’s position ecircuit, relay 987 holding
lamp 925 lighted, and holding the idle battery
indication disconnected from conductor 9§8.

When sequence switch 5008 of the first link ad- |

vances from position 16 relay 604 releases and
since relay bl is held operated by the second

“link, a cireuit is immediately closed from bat-

tery through the winding of relay 605, inner up-
per front contact of relay 611, upper back con-
tact of relay 6064 to grounded conductor 609,
relay 605 locking to conductor 609 independent
of relay 611,

- the key-set finder 810.

Ordinarily, all overlapping calls in one group

‘will be satisfied before the operator’s position is
However, if traffic is heavy,
- 80 that calls accumulate in a group, but there is

again marked free,

Nno operator available because there are more

- trunk groups than there are operators on duty
~and  all opﬂrators are - busy, |

© “kick-off” ar-

| With relay 611 held operated, relay
610 cannot operate and the position finder 809
does not advance and consequently nelther aoes

- relay 633.

2,121,498

rangement is provided that will advance the po-

sition finder from the position to which it has

just heen connected as soon as the last simul-

taneous call in a group has been answered.

This is arranged as follows: As soon as a link <
~has

been connected with an incoming trunk,
relay 60@ is operated and a circuit is closed from
around over the lower back contact of relay
602, ocuter upper front contact of relay 600, up-
per hormal contact of key 622 to conductor 628
and interrupter 623. When the interrupter,

which is common to all links in the office, closes

its contact it completes a circuit over the nor-
mal contact and through the winding of relay
626, resistance 627 and battery. Relay 626 locks
over its lower contact to conductor 628 and
closes a circuit from battery through resistance
625, winding of relay 824, the front contact of re-
lay 626 to grounded conductor 628, but relay 624,
cannot operate being shunted by the operating
circuit of relay 626. After an interval, interrup-
ter 623 opens and relay 624 operates. On the
next cloesure of interrupter 623 it shunts the
winding of relay 628 and causes that relay to re-
lease, relay 624 being held operated until the in-
terrupter again opens its contact. Normally the
operation of relay 602 in connecting the A and
B3 positions together, disconnects ground from
conductor 6828 before this condition is reached.
With relay 624 operated and relay 626 released,
a circuit is closed from battery through the
winding of relay 6289, upper back contact of
relay 620, lower front contact of relay 624 to
crounded conductor 628. Relay 629 locks to
conductor 628 and closes a
lower contact of key 622 to the winding of relay
630 and battery.

- As each position is occupied, the correspond-
ing relay 966 is operated as previously de-
scribed, connecting ground over the upper back
contact of relay 807 to conductor 853 and over

the inner lower back contact of relay 907 to con-

ductor 852 holding relays 859 and 851 operated.
When relay .887 operates, when the position be-
comes busy, ground is disconnected from these
two conductors. Therefore if all the operators
kecome busy or all positions vacant, no ground
will be connected to either one of these con-
ductors and relays 858 and 851 will be released,
compieting a circuit from ground over the upper
back contact of relay 851, upper back contact
of relay 800, to the winding of the common all-
positions-busy relay 614 and battery. Relay 614
opens the circuit of relay 613 to prevent the
position finder from hunting.

When relay 630 operates as above desecribed,
ground is connected over the contacts of relay
638, and the contacts of relay &id4 to all link
circuits, extending, in groups where an operator’s

position is held by overlapping calls, over switch

contact 535, conductor 538, upper front contact

-of relay 7080, switch contact 337, upper front

contact of relay 6ii, upper normal contact of

circuit- over the .3
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relay 633, winding of relay 633, resistance 632

to battery. Relay U323 operates in this circuit

and locks to the front contact of relay 602

which is held operated. When relay 7100 releases

as the last of a group of simultaneous calls is

extended to the operator’s position, relay 612
is allowed t{o operate in the locking circuit of
When the next call comes into this
group, and relay T00 reoperates, the circuit pre-
viously traced to the normal contact of relay
632 is now extended over the inner lower front

contact of relay Gi2 to resistance 632 in shunt.

65
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of the winding of relay 633 causing that relay

to release. A circuit is then closed from battery

o " through the winding of relay 613,

o “ contact of relay 618, when the operator finishes

setting up the number on her key-set,

| ~lpwer back. contact of relay 833 upper front con-
| ~“tact of relay 612 to ground on conductor 6089,

' "’-Relay 613 operates in this circuit, closing a cir-

©euit for magnet 807. When sequence switch 500

- irelay 612 releases and in-turn releases relay 613

advances out of position 16, relay €84 releases,

- and magnet 807 to advance switch 800 from

‘the position which has just been used, making

-~ the position idle so Lhat it may be selected by

some other link group.

o ;"‘.'_has seized the position.

':__ _-.=20_.§f:emergency position finder is substituted for the

- regular position finder and calls from all trunk

‘When emergency switch 59& is opera,ted the

': groups are handled by the emergency position

- . finder ecircuit. With the switch operated, lamps
© . /538 and 539 are lighted to indicate that the
-emerge—ncy circuit is in use with some link.
' "While the position finder 800 is hunting for
- -an idle position, if by any chance one of the

- ~windings of relay 6§07 has become grounded,

" this may be detected as the position finder passes
). its ‘position 2{.
-~ ‘connected across a Wheatstone bridge having

In this position relay 856. is

" ‘for two arms the resistances 854 and 855 and
-~ -for its opposite arms two windings of relay 601,
- the bridge being fed by the battery and ground

through the windings of relay 667 and those

- connected to resistances 854 and 855, respec-

tively.

If false eround appears relay 856 op-

. erates, removing ground from the locking cir-

B ':'--'4'5:."

. -’f_::;_-lewer contact operates relay 431 which locks fo
© ground over cam 415. When, thirty to sixty sec-
.~ onds later, interrupter 430 closes its upper con- -

- tact it completes a clrcmt from ground on -its
-movable contact over its upper contact, lower

o normal contaut of

. front contact of relay 431,
-~ relay 402 to the upper Wmdmgs of relay 425 and
© -+ relay 432 and battery. Relay 425 locks over its
. lower winding and outer lower front confact,
- brush 823 and conductor 362 to ground over the
- lower leff and upper right contacts of cam 317,
It also connects ground over interrupter 433,
inner lower front contact of re-
lay 429, brush 435, conductor 380,
5 . relay 352 Jower right winding of repeatmg coil
303 to 'battery,' causing this relay to operate in-

. - resistance 434,

458, and operatmg alarms over conductors 8518
A similar arrangement permits the

All of these

839, which when it closes itsg

o termittently and to transmit a reorder signal to

. the-originating operator.

- jcircuit of the down drive magnet 424, discon-
nects relay 408 from brush 423 theleby releas-
“ing relays 408 and 412 and connects ground over

Relay 425 opens the

- . its middle lower front centact and the upper

-_'Q'-"-';'-.._.normal contact of jack 406 to conductor 436
- leading to the time alarm circuit of Fig. T where

. 75 it -extends through the winding and normal con-

lower front

inner
Terrupter 707.

‘As soon as the position
© becomes free, relay 614 releases, rendering the
timing circuit ineffective untﬂ another group'

S _ ‘releases the timing relays 708 to TI{,
- euit of relay 8371, which releases lighting lamp
Y14 )

- and 860.

. testing for false ground on other brushes of the

- position finder and key-set finder.
- _brushes are carmected to relay 858 in pomt;tm |

21 of the switch. |

- If for any reason a lmk does not ad‘mme |

B Wlthll’l sixty seconds, a reorder signal is given.

- Ground from the back contact of relay 414 is

connected over the right contacts of cam 415

) to.interrupter

winding of

11

ta,ct of relay 104 back contact of relay 705 to

-ba.ttery "Relay 104 locks over its lower front

inner upper front contact of relay 784 to in-

“When
interrupter 7071 closes its upper contact it com-

contact to battery and also closes a circuit from .
ground over the normal contact of relay 706,

. -When the interrupter closes its
lower contact it operates relay 708 which is
locked under the control of relays 704 and 706
and closes an obvious circuit for relay 185 open- -
- ing  the operating ecircuit of relay 7104.

10

pletes a circuit over the upper front contact

When interrupter

circuit over the lower front contact of relay

168 through the lower wmdlng of relay 718 and-
battery. Relay 718 locks over its upper wind-
ing and upper contact under the control of re-
It also closes a circuit from
- battery through the winding of relay 7i{, lower
front contact of relay 7{8 through the upper

lays 184 and 708.

contacts of interrupter 7187. Therefore, when

- of relay 108 to the lower winding of relay 169 and
battery. Relay 109 operates and locks ‘through
its upper winding and upper front contact, up--
~ per normal contact of relay 710, under the con-
~trol of relays 704 and 706.
- 7107 again closes its lower contact it completes a

15

interrupter 107 again closes its upper contset it

It also connects

 operates relay 711 which locks in turn under the =
- control! of relays 7104 and 786.

“battery over its upper. front contact over the +80

normal contact of relay 786, lamp 'Hz winding
of relay 108, to ground at the upper frcmt con-

tact of relay 784. Relay 706 operates in this
circuit locking to battery at its lower front con-

tact and connecting ground over two conductors :

T13 and 7{4 to sound an alarm. Tt also opens

the ground supphed to the mtelruptaﬂr 187 and

inclusive.
If a link circuit is suspected of bemg in trouble,

a plug M{l is inserted in J&Ck 406 and, if trouble .
-does oceur, so that relay 425 is operated, a circuit

is closed from ground over the sleeve of jack 406,
sleeve and ring contacts of plug 440, ring colltact

of jack 406, inner upper front contact of relay

425 to the winding of relay 414 and battery..
Relay 414 locks over its inner upper front contact
to ground over the upper ‘contacts of cam 422.

It also closes an obvious circuit for relay 402.
It will be remembered that the circuit of se- |
quence switeh - ‘magnet 580 as orlgmally traced . ~

extended over the aumhary cmﬂnct of jack 498

‘45 o

~or in parallel therewith over the lower back

contact of relay 414. -With plug 449 in jack 406

“one of these branches is held open and there-
 fore, when trouble occurs causmg the operatien
of relay 414, the circuit of sequence switch mag-

‘net 508 is opened at the contact of relay 444 and

R
sl

the link cannot advance beyond the position in

which the trouble oﬂcurred The operation of ro-
lay 402 removes ground from conductor 609

so that the position finder circuit cannct be

G1)

- operated by this link. Relay 4i6 also discon-
‘nects ground from cam 415 thereby vpreventing

the functioning of the time-out interrupter &36.

Relay 402 connects eround over the middie lower_

front contact of relay 425, inner lower front con-

tact of relay 402 to brush 483 and conductor 31§
of the trunk circuit to mark the trunk busy,
Tt also connects ground over its outer lower front
- contact and the inner lower contact of key 498 .
to conductor 428 to cause the allotter to ad-
~ vance and to pass this link in subsequent cycles.
- If for any reason relay 6{! releases bhefore re-
lay 605 releases, a circuit is closed from battery
| .thrcmgh the upper Wmdmgs of relays d32 and
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425, normal contact of relay 402, lowor contacts
of cam 540, switch contact 542, upper front con-
tact of relay 639, upper back contact of relay
604, inner lower back contact of relay &1, back
‘B contact cf relay 613 to grounded conductm 509.
Relay 432 in operating closes a circuit from
ground over its upper front contact, and lower
winding, to the winding of trouble release meter
421 which locks under the control of relay 432
10 but closes a shunt around the lower winding of
that relay so as to release immediately that the
trouble ground is removed.

Relay 432 is also operated if relay 694 operates
while relay 611 is released. The circuit in this
16 case extends as previcusly traced to the lower
| right contact of cam 549 and thence over the

upper left contact of cam 540, switch contact
541, upper front contact of relay 684, inner
lower back contact of relay 61f, back contact
20 of relay 613 to grounded conductor 80%. In ad-
dition, if the relay 618 does not operaie in re-
ponse to the operator completing her Key- setting
operation, she may release her position by oper-
ating key 921, grounding conductor 832 and com-
95 pleting a circuit for relay 432 from battery
through the upper windings of relays 432 and
425 normal contacts of relay 492, over the lower
left and upper right contacts of cam 8540, switch

“contact 543, back contacts of relays 611 and 618,
‘30 brush 812 a,nd conductor 832,

It will be remembered that in position 4 of
sequence switch E08, a circuit was closed over
the front contacts of relays 60! and 683, to con-

ductor 544 and over the lower back contact of

88 reclay 1903 to the winding of relay 484 as above
traced. Assuming that there are three groups
of link circuits, each having a common position
finder circuit, a similar circuit is closed by the
relays corresponding to relays 601 and 685 of the

40 second position finder circuit to conductor 7126
~ and by the corresponding relays of the third
position finder circuit to conductor 721. The
crounding of either one of these conductors op-
erates relay 125 which renders the interrupter

45 128 effective. The first closure of interrupter
128, following the operation of relay 725, oper-
ates reiay T03 and this relay in operating opens
the circuit over conductor %44 closed by the
present position finder circuit, and extends con-

go ductor 126 over the back contact of relay 720
and the front contact of relay 193 to the allotted
link in the second group. The operation of re-
lay Td3 also prepares a circuit for relay 720
which becomes effective when the Interrupter

55 opens its contacts. With interrupter 728 opened

and relays 120 and 783 both operated conductor

127 is extended over the front contacts of relays

120 and 703 to the third link group. When the

-~ interrupter 726 closes a second time it completes

¢0 a- shunt around the winding of relay 143&, caus-

“ing that relay to release. With relay 783 re-

leased, conductor 344 is extended through to the

first link group. Therefore, as long as calls ex-

ist in the second and third group circuits, relay

g5 129 remains operated and the calls will be as-

- signed for service in each of the groups in rota-

tion. This arrangement prevents interference

- between links of different groups in huntmg for
idle senders.

-0  When ground is connected to conductor 603, a

circuit is completed over ring contact of jack
1008, upper winding of relay 1001, tip contact of

- jack 1600, ring contact of jack 1002, upper wind-

- ing of relay (083, tip contact of jack iG02, ring
_.g&, contact of jack 10084, winding of relay Iﬂﬂﬁ tip

operates, lighting green lamp (020.
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Relay 1005
Relays 1003
and (081 are electrically polarized by -circuits
through lower windings and contacts of their
corresponding jacks so that relay 180! will re- 5
spond only when four or more position circuits
have closed ground through the resistance like
resistance 63% to conductor 603, while relay {003
will respond only after six such paraliel circuits
are closed. | 10
When relay 1001 operates, relays 1006, 1007 and

contact of jack 1004 and battery.

1008 are operated in turn. Relay (007 grounds

interrupter 1012 which operates relays (8!3 and
1014 to control audible alarm (546 if the condi-
tion continues unduly. Relay (0808 operates a plu- 15
rality of relays, ineluding relay 1899 which light
white lamps 1010, i1 etec. at each pair of op-
erators’ positions.

Relay 1003 in operating operates relays 1017
and 1018, relay 1018 lighting red lamp 109 and . 20
immediately sounding the audible alarm.

What is claimed is:

1. In a teiephone system, a plurality of trunk
cireuits, a plurality of Ilink circuits for said
trunk circuits, a plurality of operators’ positions, 2:
2, position finder common to said plurality of link
circuits, means in each of said link circuits re-
sponsive to its seizure by a trunk circuit for
seizing sald position finder to connect with an
idle operator’s position, and means effective when 30
a second link circuit is seized by a trunk circuit
to associate said position finder with said second
link circuit without releasing said operator’s po-
sition.

2. In a telephone system, a plurality of trunk 35
circuits, a plurality of link circuits for said trunk
circuits, a plurality of operators’ positions, a po-
sition finder common to said plurality of link
circuits, means in each of said link circuits re-
sponsive to its seizure by a trunk circuit for seiz- 40
ing sald position finder to connect with an idle
operator’s position, a relay in said position finder,

a relay in said operator’s position, means to
operate said relays in series, means in said link
circult to lock said relays, and means effective 45
when a second link. circuic is seized by a trunk
circuit to supply a locking circuit in said second
link circuit for said relays prior to the release of
said first link circuit.

3. In a telephone system, a plurality of trunk 5o
circuits, a plurality of link circuits for said trunk
circuits, an allotter for allotting said link cir-
cuits for use, a plurality of operators’ positions,
a position finder common to said plurality of link
circuits, means in an allotted link circuit respon-

g
o |

g |
i §

‘sive to its seizure by a trunk circuit for seizing

sald position finder to connect with an idle op-
erator’s position, means responsive to the con-
nection with said operator’s position to cause said
allotter to allot a second link circuit, and means, 60
effective when said second link circuit is seized
by a trunk circuit to associate said position finder
with said second link circuit without releasing
said operator’s position.

4. In a telephone system, a plurality of trunk 65
circuits, a plurality of link circuits for said trunk
circuits, an allotter for allotting said link circuits
for use, a plurality of operators’ positions, a po-
sition finder common to said plurality of link
circuits, means in an allotfed link circuit re- 70
sponsive to its seizure by a trunk circuit for seiz-
ing said position finder to connect with an idle
operator’s position, a relay in said position finder
a. relay in sald operator’s position, means respon-
sive to the connection with said operator’s pPo- 75
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. 51t101:1 to eperete seld rela,ys 1n series and to cause
 said allotter to allot a second link circuit, means

in said link circuit to lock said relays, and means

-effective when said second link circuit is seized

by a trunk circuit to supply a locking circuit in

said second link circuit for said relays prlor to

| the release of said first link circuit.
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9. In a telephone system a plurelluﬁr of frunk
circuits, a plurality of link circuits for said
trunk circuits, a plurality of operators’ positions

-+ each equipped with a position circuit and a key-
- set, a plurality of register senders, a position
~ finder common to said plurality of link circuits,

. '_:la

“means responsive to the seizure of a link cir-

cuit to individualize said position finder to said
seized link circuit, means to operate said position

finder to connect with the position circuit of an

-~ idle operator’s position, means to associate an

idle sender with said link circuit, means

- . and means responsive to the operation of said

L cim’ﬂits, a plurality of operators’ positions each
- edquipped with a position circuit and a key-set,

“a plurality of register senders, a position finder
- common to said plurality of link circuits, means
- responsive to the seizure of a link circuit to in- -
. dividualize said position finder to said seized link

30

40

key-set by said operator to release said peszltwn
25 |

circuit from said link circuit.

6. In a telephone system, a plurehty of trunk"
~ circuits, a plurality of link circuits for said trunk

circuit, means to operate said position finder to -

connect with the position- circuit of an idle op-

- erator’s position, means to associate an idle
sender with said link circuit, means responsive to
‘the association of .said sender with said link

circuit to connect said link eircuit with the key-

set of said connected operator’s. pesﬂ:len means

normally responsive to the opemtmn of said

.~ key-set by said operator to release said position

circuit from said link circuit, and means effective

. if a second one of said link circuits has been

seized to prevent the release of seld pos:ttmn-:--

ClI'GIllt |
7. In a telephone system a plurahty of trunk

circuits, a plurality of link circuits for said

- 50

trunk circuits, a plurality of operators’ positions,
a. position finder common to said plurality of
 link circuits, means in each of said link circuits
- responsive to its seizure by a trunk circuit for
‘seizing said pesu:mn finder and for operating

it to hunt for and connect with an idle operator’s

 of said operator’s position to associate said posi-
 tion finder with said second link circuit, and

60

S e1rcu1ts a plurality of link
* trunk circuits, a plurality of operators’ positions,
9 position finder  common to said plurality of
- link circuits, means in each of said link circuits
- responsive to its seizure by a trunk circuit for
- geizing said position finder and for operating it

o to hunt for and connect with an idle operater S

65

‘means controlled by said second link circuit to
o hold said operator’s position and to prevent the
~ hunting operation of said position finder. .

8. In a telephone system, a plurality of trunk
circuits

re-

sponsive to the association of said sender with -
-~ said link circuit to connect said link circuit with

. the key-set of said connected operator’s position,

for sald

means to operate

said position ﬁnder
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“ 'pos1t10n a, reley in seld pemtlen ﬁnde:f a relay
-in said operator’s position, -
~ said relays in series, means in said link circuit -
to lock said relays, means effective if a second
- link circuit is seized by  a frunk circuit prior-
to the release of said epereter s position to sup-
ply a locking circuit in said second link circuit
for said relays and means under the control of
-said relays to prevent the huntmg opera,tlon of

s

1lu

9. In a telephone system 3 plurahty of groups' |

of trunk circuits, a plurality of groups of link
“circuits, said groups of link circuits being in-
dividual respectively to. said groups of trunk
circuits, a plurality of operators’ positions, a PO~
- sition finder individual to each group of link
eircuits and having access to all of said oper-

15

ators’ positions, means in each of said link cir-

- cuits responsive to its seizure by a trunk circuit
for seizing the position finder allocated to the

group of link circuits in which the seized link

- circuit is located to connect with an idle oper-

ator’s position, and means effective when a

secend link circuit of the same group is seized by
-a second frunk circuit to associate the same
_p031t10n finder with said second link elreurt'
without releasing said operator’s. position.

°0

25

10. In a telephone system, a plurality of groups

of trunk circuits, a plurality of groups of link

circuits, said groups of link circuits being in-
dividual respectively to said groups of trunk

gcircuits, a plurality of operetore pOSlthIlS Q
- .*p051t101:1 finder individual to each group of link
circuits, an emergency position finder common to
all of said groups of link circuits, all of said
posﬂ:mn finders having common access f{o all
. of said operators’ pesrtmne

means in each of

30 |

% .

said link circuits normally responsive to its-

- seizure by a trunk c1reu1t for seizing the position

finder allocated to the group of link circuits in
which the seized link elrcmt is located to connect

with an idle operator’s position, means effective
- when a second link circuit of the same group is
‘seized by a second trunk circuit to associate -
the same position finder with said second link 4
circuit without releasing said operator’s position,
a transfer switch for substituting said emergency

position finder for any one of said other position

finders, and means thereafter effective for cats-
 ing said emergency position finder to function in
the same manner as the regular p051t1en ﬁnder _

for which it was subst1tuted

11. In a telephone system, a link umt for con-

: n_ectmg any one of a plurality of trunk circuits
position, means effective if a second link circuit
. is seized by a trunk circuit prior to the release

to any one of a plurality of operators’ p’omtmns
comprising a plurality of trunk finders and a

single position finder, said position finder bemg'
commen to all of said trunk finders. |

12. In a telephone system, a plurahty of trunk

'01rewts o, plurality of operators’ positions and
a link unit for connecting any one of said trunk

circuits with any one of said operators’ posi-

‘tions comprising a plurality of trunk finders each.
~having access to all of said trunks and a smgle

position finder having access to all of said posi-

‘tions, all of said trunk finders being connected
in mu1t1p1e te said smgle pOSI'IJlOIl ﬁnder |

SAN.E‘ORD | DUNNING
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