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~ Application. filed March 18, 1932.. Serial No. 599,611.

" This invention- relates to a dial switching

telephone system and more particularly to &
district selector link circuit for enabling an

.. operator at a dial switching “A” switchboard

S to extend connections from her switéhboard
through. the aid of a serider accessible to the
link circuits. The object of the invention is
to'enable the transmission ‘of a recorder sig-

. nal'to the operator in'the event that difficuity

1s encountered either in thé' selector switches
or.in“the sender used.to establish a connec-
tion, so'that the operator may take down the

Ty
=

partially established ‘connection and: try to

.. establish &'new.connection. = “"7C 77
“In s dial switching telephoné system in
which the present irivention is designed to be
employed, calls may arrive requiring the as-
sistance of an operator. 'Such calls'are auto-
matically 'route'g to an operator’s position, at
which position are cord circuits for answer-
ing such calls. . The operator ipon receiving
such a call and answering it with one of the
cord circuits of her position, ascertains from
.. the calling subscriber the number of the line
20 desired.” N Y . lling end
the cord circuit into the jack ‘of a trunk cir-
cuit of the proper character for terminating
the desired connection.” Tf, for example, the
desired line terminates in another office of the
exchange area, the trunk circuit which the
operator selects will terminate in a district
selector. -~ ¢ o
The trunk circuit or district selector link
circuit in accordance with the present inven-
tion, is provided with a so
switch which isstarted as soon as the operator
plugs into the jack of the trunk circuit and
assoclates the trunk circuit with an idle
sender. The operator’s position may be
equipped with a calling dial or a keyset for
causing the registration of a desired line
number, in the sender.” In the present em-
bodiment of the invention, the operator’s po-
sttion equipment disclosed is provided with a
ten button keyset and accordingly the sender
is arranged to be controlled from the keyset.
A sender of this type is disclosed in the co-
pending application of W. B. Strickler, Se-
rial No.. 599,684, filed March 18, 1932. -
After the operator has plugged a cord cir-

20

30

35

40

45

50

.. TELEPHONE EXCHANGE SYSTEM

She then .plugs’the calling end of

provided with a sender selector

cuit into the trunk circuit, with her talking’
key still thrown, her keyset becomes asso-
ciated over the tip and ring conductors of
the. cord circuit and trunk circuit with the
sender as soon as she operates her keyset key. 55
Her keyset then becomes locked to the ‘cord
circuit until released therefrom by the sender
following the completion of registration. ‘or
until released by the action of the trunk cir- ..
cuit 1f it becomes necessary to inform the 60
operator to reestablish the connection because
of the failure of apparatus used to function
properly. . o o
‘Should it become necessary to signal the
operator to reestablish a connection, this can 65
only be done after her dial or keyset has been
disconnected from the cord circuit since the
supervisory relay of the cord circuit is not
connected over the calling plug of the cord ..
circuit while the dial or keyset is connected. 70
The necessity for giving the operator a re-
order signal may arise because of one of
several conditions. In the establishment of
a desired connection the district selector may, -.
in hunting for an idle trunk extending to the 75
office of the desired subscriber, or 1in hunting:
for an idle office selector, find all such trunks
busy and thus advance its brushes to an over-
tlow position in its bank, or the office or in-
coming selector similarly may find no free 8°
outgoing trunk in the desired group outgoing
therefrom and advance to an overflow posi-

‘tion, or the district selector may not be ar-

rested properly in its brush or group selec- :
tion movements and thus advance to the tell- 89
tale position at the top of the terminal bank,
or other selectors employed may advance to
tell-tale or overflow positions, or the sender
may fail to advance properly, or the oper-. -
ator may key a wrong or blank code of g 9°
connection which cannot be established over
the district link circuit, or she may prema-
turely depress the start key or her keyset.
If any of these latter conditions arise, the
senaer transmits to the district link circuit a °°
signal which informs the district link circuit
that the operator should be signaled to re-
order the connection. S .
In accordance with the present invention, .
whenever the district selector link circuit re- °°



celves such a reorder signal from the sender,
~or an overflow or tell-tale signal, an 1mpulsc
from a 48-volt battery is transmitted from
the district link circuit to the operator’s po-
5 sition which is instrumental In causing the
dlsasso,c_latmn of the keyset. from the cord
circuit;andithe connection of the superyisory
relay of the cord circuit with the trunk cir-
cu1t Thereupon a loop circuit through the

10 supemisory' relay of the cord eircuitito.in-
terrupted ground and battery in: the trunk-
c1rcu1t 1S estabhshed whereby the supcrwsory
lamp of the cord circuit 1s ﬂashed as$ a4 re:
ordcr signal. -

15 The manner in which-the-invention func:
tiong, will be more evident from the follow-
ing detall descrlptmn taken in ‘connection
v;;ith the accompanying, drawings in which:

Flg 1 shcws an opcratcr S cord circuit for

20, ax;lslwermg lspecml serwce and mterceptmg

calls

Fig ﬁshcws the operator S telephqpc and
ke%‘sct cireuit;
| '3 shows an outrromg trunk. clrcult

25, whlc rmmates in a district selector- and a.
gegicr se 1ecj:0r for connecting the trunk cir-
cuit; with an, idle sender, and the schematic
representation of an office, an 111c0m1ng and

g.n 1 selector and a called subgcmber S, _hnc ;

| Flg,si 4 to 15, ;mcluswe show thc circuits
‘of "a-sender; F 4" showing the counting.
relays for cchtrolllng the settmﬂ' of sé ector
SW1tches n accordance With d1g1ts rcglstered

- 111 the sendeg and other control. relays; ..

35, Flgs. 5, 6, 7,9, 10 and 11 shcws artngtEIS
for rcglstcrmg dlglts kcycd by the cpcratc-i
a.nd additional conitrol relays;

"Fig. 8. ‘shows an nn'pulsmg SW1tch for
transmitﬁng ¢ode unpulses 1mn accordance

40. with reg;stered digits for ‘setting call indi-

cator apparatus of manuaL offices or, reg-

istering appa.ratus of tandem senders in tan-
dem offices to’ Wthh a connectmn may be
estabhshed - -

4. “'Fig, 12 shows a steermo' or crcndcr ccntrol
sequence switch

ig, 13 shows control rela S;
~ Figs. 14 and 15 show the sclcctlon control-

. ling reglsters and additional control rclayq

60. an, ;

Flg 16 is a dlagram showing the. manner,
in which the remaining figures should be ar-
rangcd ‘to- show the complctc circuit.

The cord circuit of Fig. 1 located at the

8y, “A” opera.tcr S, sw1tchboard position has ac-
cess over the answering plug shown at the
left of the figure to jacks of incoming trunks,
which trunks may, for example, be inter-
ceptmg trunks from final selector or incom-
60. ing. ‘selector multiples or special service
~trunks over which calling subscribers may
obtain connection with the “A” switchboard
operator’s position for the purpose of ob-
taining the assistance of the operator in
65 completmg toll or other calls. The operator’s

»

i m rhm e gt Fm.ormkhmeeroa . - . - - - dr—- .
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telephone set and keyset of Fig. 2 are com-
mon to all cord circuits such as that shown
in Kig. 1 of the operator’s position. Through
the cord circuit of Fig. 1 the operator has
‘access to a group of trunk circuits terminat-
g 1n. local district selectors such as the
trunk cn‘cmt shown ‘in Fig: 8." The cord
circuit may also have access to a plumhty
of ‘groups of outgoing trunks of the char-

acterrdisclosed 1n;theécopending-application

of W. B. Strickler:hereinbefore: referred to,
one group of these trunks terminating-ifi in-

.coming:selector switches for terminating toll

calls, the trunks of a second group terminat-

1hg- ini ‘office” selectors:of a distant office and

the trunks of,a third group, terminating.in
dlstrlct sclectors of a dlqtant tandcm O] cc
Thc sender dlscloscd in Fl s. 4'to'15, in-

clusive, is snmlar in ' gcncral to the. scndcr

dlsclosed in the ‘patent of “Raymond. and
Scully, No. 1,862 049, granted June 14, 1932,
and is 1dent1cal thh thc sender dlscloscd 1n.

the - ‘application . of W. B..  Strickler, herem-
before. rcfcrrea to, ThlS scnder 18 arranged

to operate in’ &oni junction w1th thc decoder:
and decoder ccnnector dlsclosed i detail in
the patcnt of Raymond an% Sculljr, such de-.
ccder and’ deccdcr conn,ec Qr - ha,vmg been
othitted ‘from the' present. a;pphpatwn for the, 05
conductors. ext,endmg to. thc left. Tmargms of

Figs. 6 and 7’ correspond with' sm:u], r COn-

purpose of mmphfymg the disclosure.,, The

ductcrs shcwn in the Raytigond ‘and Scully

patent _fcr ccnncctlon to he dcccder con-

nector. .
Tt WIH be assumcd tha,t an 1nc0m1ng con-
ncctmn 18 extendcd in any well-known man-

ner to the trink ]ack 100 of Fig. 1 and, that.
the . desired. connection. may, bc complcted.-

over, the trunk circuit of Fig: 3. The opera-
tor upon noting the. illumination.of the lamp
(not shown) " associated. with ,jack 100, in-

serts the plug 101 of the cord 01rcu1t shown,

in. Fig. 1 into jack 100.. A circuit is then

established from ground over the slecves of

jack 100 and plug 101 to battery through. the

winding of relay 102 and the winding of

margmal relay 103 1n series, and to battcry

in parallel thereW1th throu gh the non-in-
ductive winding 104 of rcla 103. At the

same time the trunk lamp_ is extinguished.

Relays 102 and 103 both operate over a low

resistance ground. connected to the sleeves. of
trunks employed for special service and es-
tablish a circuit .for the supervisory la,mp
105 extending from battery over the inner

contact of relay 102, resistance 106, back con-
tact of relay 107, back contact of relay. 108:
to ground: throucrh Jamp 105 .and in parallel.

therewith from ba,ttery over. the inner con-
tact .of relay. 102, resistance.106, back con-

tact of relay 107, back contact; of relay 108,
inner. lower back contact, of relay 109, inner

normal contacts and winding of relay 110 to

ground at thc lowcr right ncrmal contact

70

75

80

85

100

105

110

115

120

125

130



-

+.of key 111..-Relay 110-locksiin a circuit from
jbattery at the inner contact- of:relay. 102,
.1nner upper alternate contacts and Wmdmg

014,807,069

- of relay 110 to ground at key 111..

10

{;c 15

1:;."20

UE25 ;

Jamp 105, back - contact. of relay-108, front

~-contact of relay 107, lower front contact of
relay 110 to:

ground at the contacts-.of in-

terrupter-116. " In case, howevér, relay 107

30

. cuit is established from:

operates before relay: 110 .can operate, lamp ;&
105 does not Light:. ‘The: possible flashing of -
~Jamp 105 as’ above: descrlbed 1S - mcldental! .
- and has no significance at-this timé.::

“Wlen the ‘operator throws:her- kt':ﬁ;r 111 to
the rlght or talking position, an obvious cir-
‘ground. over ' the

- upper right contact of key 111 for:relay 117

- “which establishes a'circuit from ground at P
‘the upper front contact: of relay 103, inner

upper front-contacét of ‘relay 117, conductor
118 to ‘battery through-the:upperwinding

of relay 200. Relay 200 operates'and a talk-

-ing path is thereupon established:from the
'fupper right winding of repeatmg coil 113,
inner upper right contact: of key: 111, .con-

~ductor 119, upper contact of reIa 200, no*ht
winding of repeating coil 201, condenser 202

"lower contact ‘of relay 200, conductor 120

- inner lower right contact of key 111 to the

lower right wmdmo' of coil 118. Assumintr

‘that the 0perat0r s telephone set 203 is

_plugged up, the talking path just traced is

inductively associated therewith through the

left winding of repeating coil 201 and the
- operator is thereupon enabled to CONVerse

"wﬂsh the calling subscrlber to ascertain in-

1
B

60

formation concerning the desired connection.
It Wlll be assumed ‘that the desired con-
nection is of a character which is'to be com-

- ple’red over 2 district selector such as 1s shown

in ‘Fig.

3 and that thersfore the operator
first teﬁtq for an idle trunk of & group termi-

nating in a district selector switch by test-

Ing the tip of calling plug 121 to the sleeve
of 1 the jack of a trunk of that group. If the
trunk 1 ]S busy there will be battery potential
on the sleeve and this potential will be trans-

" mitted over the tip of plug 121, the upper

normal contacts of relm,r 192 the inner up-

per back contact of 1elay 123, the upper nor-

mal contact of key
denser 204, to crround throucrh the lower rlo'ht

+:As soon as plug 101 is fully mserted relay
:107 operates in a.circuit from battery,
last lamp ‘112, upper winding of rela,y 107,
lower front contact of relay 103, lower Ieftf-.-
winding of repeating coil 113, lower normal -
contacts of key 114, rings of plug :101: and
jack 100:and- returmng over the-tips of jack
100 -and plug 101, upon: contacts of key 114,
~upper left wmdmg of.'repeating coll - 113 '~r
inner upper front contact of relay 103, lower |
winding of relay 107 to ground through bal-
last lamp 115.. Relay 107 operates and a .
- flashing. . shunt circuit is thereupon estab-
“-lished for lamp 105 until the-operator throws
“key 111 to the right'to unlock relay 110-which.
-cn'cult may be traced from. ground .through

‘bal-, thus producmw a click in her receiver.

;-isummg that she tests the trunk cn'cmt of

by establishing a circuit extending
‘ground, winding of relay 800, the lower left

3

r
-l;'l_'ru
i

124, conductor 125, con-

winding of Iepeatlng co1l 205 which induces

~the busy potential through the left winding

of co1l 205 into the operator’s telephone set,

ig. 8 and finds it idle and receivesno click,
she inserts the plug 121 into jack 302 there-

and; upper right contacts. of cam 301, the
sleeves of jack 302 and plug 121, wmdmgs of
relay 126 and marginal relay 197 in series to

‘battery and in parallel ther ewith-. through

resistance . 128 to battery. Due to the re-
sistance of sleeve.relay 300 of the trunk ‘cir-
cuit, sufficient current flows through the
wmdmn of relay 126 to cause 1its operation,

‘but marmnal relay 127 does not operate,.

Relay 300 operates and locks over its upper
front contact directly to the sleeve of jack
302 and prepares a circuit for lwhtmrr the
group busy lamp 303 when all tr unks of the
group are busy.
cioses a circuit e},.uendmcr from battery over
1ts lower contact, the lower normal contact

. of key 124 to gr ound thr ough the winding of

relay 123 which operates, opening the busy

test circuit at its upper back contact and at;
its inner upper and inner lower front con-

tacts connects the tip and ring contacts -of
lug 121 to the right windings of repeating

co1l 113. Relay 126 at its lower front con-
129 .

tact also establishes a circuit for lamp.
extending .over the upper back contact of .re-

“lay 130. Preparatory to keying the digits

necessary to complete the connection, the op-
erator now depresses the key 206 and with
the talking key 111.operated to the rlght

circult is establlshed from ground at the low-
er baclk contact of relay 208, the r,.ght JOIE
tacts of key 206, conductor '907. the lower

-and upper mtermedmte alternate contacts
of key 111, the upper winding of relay 122

to battery at the lower contact of relay 123.

Relay 122 thereupon cperates and locl-,.s n a
circuit from battery over the lower contact
of relay 123, lower winding and inner front

contact of relay 192, conductor . 131, back con-

tact of relay 209 and in parallel to around
through resistance 210 and the winding of
relay 208. Reiay 208 operates in this cu—
cuit opening the mitial operating circuit ox

relay 122 and closing an obvious arcuit for

relay 211 which onerates Relay 122, at ats
upper and lower alternate contacts, discon-
nects the tip and ring contacts of plun- 121
from the right Wlndmgs of -repeating coil
113, and connects these contacts over con-
ductors 132 and 133 with the operator’s key-
set eircuit. | |

~ Relay 211 upon operating closes an obvi-
ous circuit to light lamp 212, connects ground
over conductor 218 for supplying operating

As-ﬁ

from.

Relay 126 upon opelatmg‘__
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A 3

relay’ 318 :which releases opening the:cireuit
of magnet:320 which in turn-releases and. ad-
vances the: brushes:of switch 350:.0one step.

1 11{8D7:069
‘it to/theleys 5t the keysst 914 ‘and
“establishes’a’ circqt’ from-ground at its up--
“per ‘cofitatt through-the winding and upper -

5

“normal ‘contalts of ‘rélay 215, conductor 182,
'uppet alternate contacts of relay _122,t1fps of -

In this manner-through the alternate opera-

tion.and release of relay 818 and magnet.320,:

plug 121 and jack 302, upper contacts of cam the-brushes of switch 350 are advanced .step

]
-

“relay

10

. ‘relay 300 operated, closes acircuit from bat--!

“tery, ‘di%ﬁer ‘winding of ‘relay'306, contact of -

T! '..1- v, -_,u;_... _. .'*” .: S e - - A ' : _ -
o 'relay7304, conductor: 363 to ground at thet

.
-
L

305, to battery through the winding ofi'start
804, 'Relay 304 operates, but due to
its winding, relay 215"

Syt ¥ Wil e -
the high resistance of its winding, . .
‘at ‘the” keyset ‘circuit ‘does not receive suffi--

R

. capyt ey !_‘ Fal e
cient ‘current 'to operate.

‘upon operdting locking overits upper wind-

ing'and ‘Inner ‘upper front contact, lower

” I?ft éﬁd f{ipper Tight corftacts .. 'Of cam 307, -
~'upper ‘tight and lower left’contacts of cam:-

o 20

.

r
- k

‘5025

n
4

¢
!

A 30

T
a

“he 16cking circuit-of relay’306 are opened
i T mextending from-battery, winding of magnet
310, contactof:cam 311, lower-right icontact :

. lay 313 operates in a ciréuit’extending from’ “of cam 322; upper-back contact-of relay 313,

/308, 'Shner’ upper back "¢ontact
‘to'ground on ¢onductor 363 -and

"

nagnet-310, contact ‘of cam’

]

cuit "extending from ‘battéry,” winding of - _
*magnet-310, contact um ‘311; upper left- per rightiand lower left contacts of .cam:308,
Migotitact ‘of ‘cam 312, to ground at the upper:iupper-back:contact-of relay. 309, to-ground

by step until test brush 366 engages the-ter-
minal of anidle sender, when the previously

traced :circuit- through 'the upper and' lower
fli- :svindings. of testrelay 814 to ‘the test.brush-
"Relay 804, -with ‘366 will be completed, for example, over con-

ductor 316, inner: right back contact of re-
lay 1000 1eft ‘backicontact: of relay 1001 to
battery !through- resistance. 1002. :-Relay: 314

atits lower:back contdct.opensithe circuit.of
rélay :313:'which releases and opens the cir-
cuit of stepping relay:318 to.arrest further

closing a cir- 866, upper ‘contacts oficam 317; upper wind-

ing and upper front contact;of-relay 314, up-

70

75

15 |gwer front contact'of relay 300, relay 306-inow:receives sufficient current to operate:and 80

movement:'of switch:350. :Relay:314 locks
‘of relay 809, from:batteryon conductor- 816: over brush:85

“front ‘contact of relay 306, thus advancing ron' conductor:863.' ' The-increased-potential::90

Jeaving position 1 the circuit of relay 304 and «
‘angd these relays release. = '
“With seduence ‘switch'310 ih'position 2, re--

.....

-4

battery through its winding, lower back con--

‘“tact of test'relay 314, left contacts of cam

g 35 ‘308, inner upper back contact of relay 309, to:~

“ground on condiictor 363. *At’its lowermost
“contacts Telay ‘813 connects”the"two lower

“windings of ‘test relay ‘314 in a series circult "

- “extending ‘from battery through the middle -

40
at

-y - et 'e - - Co crm el . F_._ S, : - S fs
winding of relay 314, lower contacts of reluy-
313, lower winding ‘of-relay 314; to ground-r

the left/contacts of cam 815 thereby pre--

" . -

““paring the marginal test relay 314 for opera-'-

~ closed from battery, winding of stepping re-
lay 318, lower contacts of éam 369, back con--

‘tion, and connécts'thie test brush 365 of senider”
selector .350 over the ubper contacts' of icany
317, upper winding of Yelay 314, lower con-
tacts of relay 813, lower winding of relay 314
and thence as traced to ground at cam 315.

Tt will ‘first be assuimed that the sender -

“upon the terminals of which the brushes of -

‘selector 350 ‘dre at'the time standing 1s'busy- -
and that no operating’ circuit 1s therefore-
closed for relay 814. - A ¢ircuit is therefore-

tact of stepping magnet 320, upper front con-
tact of relay 313, upper‘back contact of test
relay 814, upper right and lower left contacts

- of cam 308, upper back contact of relay 309

$0

85

- Iagn

to ground on ‘conductor 363: Relay 318 op--
erates connecting the winding of ‘stepping-
et 320 in a ciréuit extending over the-
upper contacts of cam 368, upper front con-

tact of relay 318 to ground over the operat-: -ing the operation of relay
~ ing circuit of relay 318, whereupon magnet -

390 energizes in turn opening the circuit of -

1

séquience ‘switch 310 into- position 2. Upon” on thersender:- test-cohductor 316 marks the

sender:as:busyto other-sender:selectors. : Re-
lay 313rupon:releasing 4also: closes aicircuit

lowerfront contact of: relay:314, left contacts
of rcam-808pupper-back contact of relay:309,
torgroiind-on conductor 363.-for.advancing
the sequence switchi:310 to position 3. .- .-
5 With: the 'sequence:switch-in: position .3, a
circuit - is- closed - from - battery:through: the
lower “winding of marginal relay 309, to the

95

- .100

lower-lefti contact:of -camh 367 and from. bat-

tery through-the winding -of sensitive .relay

—

324 to the lower right contact oficam 367 and
thence over the upper-left contact: of icam
867, inner-lower~front -contact. of relay. 300,
left contacts of cam 325, brush 326, conductor
391 and windings of relay 500 of.the sender
i1i' series to ground. Relays 324 and 500 op-
erate,but relay-809.being -marginal does not
hecause-of 'the high resistance of the wind-
ings of relay-500.--Relay 824 upon.operating
closes an obvious-circuit for relay 327 which

locks over its inner lower front contact and

the right éontacts of cam 328 to ground after

sequence switch 810 reaches position 11 and
until it leaves position 14.

Relav 500 upon operating
ous circuit. over conductor 501 for relay 700
which in turn causes the operation of relay
1802 over conductor 701 and.connects bat-

tery to the off-normal battery conductor. 702.

Relay 1802 upon operating connects ground
from its outer right front contact to the ofi-
normal ‘ground-conductor 1303 thereby caus-
1001 which 1n
turn -removes ~battery through resistance
1002 from-conductor 316 to mark the sender

ng closes an obvi-.

- 105

110

115

120

130
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as biisy and to release relay 314. Relay 314 .
‘contacts of cam 335, brush 336, conductcr

upon releasing closes a circuit for advancing

sequence -switch 310 into position 4 extending

from battery, winding of magnet 310, con-

6 tact of cam 311, upper left contact- of cam
822, upper back: ‘contact of relay. 314, upper
rlght and lower left contacts of cam 308, up-
per back contact of relay 309 to ground on
conductcr 363. . At:its next to the outer right
10°front contact; relay 1302 closes an-obvious
circuit for rclay 1300 which:locks to ground

on- conductor :1303. "With
ductor: 1303 the. operating circuiti-of relay

- 1100 extends overiconductor: 1101, the 1nner"
18:]eft ‘back contact of relay:901, to conductor -

1303 and the operating circuit of relay 1304
extends over-the back contact of relay 1305,

to-conductor 1303, ‘relays 1100 and 1304 bcth-_-_-
operating:. .A:: circuit’. ist also- closed - from
202 oround: on -conductor: 1303; left contacts of .

cam 1202, cenductor 1203; lbft back cantact:-
' tor 414 and thc cutcr left front ccntact of:

Relay 407 also'_;

of relay: 1306; conductor 1307 - to battery

through the left winding of relay,1400.

class register relays:900: or-905 opérates.for

“this type of ‘call’ and4:ccnsequcntl}:r relays 902,
302903, 911, 1306, 1500:ahd’1501:/do not: cperatc«v

upcn the initial seizure of' ‘the sender:: .

not operated 'a-circuit is:iestablished :from -

__hattery, windings'of- transfer relays 511 and
851 514, in series, back contact :of relay 515, con-

ductor 516, back contact of relay 900, con--
- tacts to battery through resistance 216 under

ductor 906 inner right back contact of rélay

505, conductor 506, mner left -front contact:
of rclay 1001 to o'round Relays 511 and 514 -

40 Jock in series over the back: contact ‘of relay

515, conductor 516, back contactof relay 900 -

conductor 906, outer right. . front contact of
relay 511, conductor 506 to ground. - The
operation '6f transfer relays 511 and 514 in-
dicates that. the first d1g1t keyed by the op-
erator will be registered on ‘the first-or A

code register.
circuit is-established -for relay 505 -extending

‘45

from battery; winding of relay 505, co‘nduc—*

50. tor H517. 11<:rht front. contact of relay 511 Con-

ductor 506.. tc eround-at the front ccntact of
relay 1001.° At its right. back contact, relay

505 opens the initial operating circuit "of To-
lays 511 and 514: When relay 1300 oper-

b5 ates as .previously described, the fundamen-:
tal tip conductor 319 and the fundamental

ring conductor 323 are disconnected from the
wmdmo's of the trunk class register relays

€0 made free for fundamental qclcctlons

sistance 216, .the upper normal contacts of
rc]av 217, conductor 138, the lower alternate
65 contacts of relay 122, the- rings of plug 121,

grcund on ‘eon-..

The |

operation. of relay. 1400 at this tlmc sprevents
25: the sender control swltch 1200 from :moving
off: normal if ithe call -isabandoned:before .
selections are started.::Neither of the:trunk - 1

“With relav 511 operated,:a

900 qncl 05 and these conductors are thcrcb |

~With sequence switch 310 1n poésition 4, a..
circuit is extended from battery through re-

and jack 302, trunk conductor 334,.the upper,

5.

n A

-

332, outer right back contact of rcla 406, in- .
ner rlght normal contacts and wmdmg of re- -,

lay 407, left back contact of relay 408, outer.

70

left back contact of relay 406. conductor 409, .

to ground at the inner left front contact of

relay 1802. Relay 407 in the.sender cperatcs ;
lcckln to battery thrcugh resistance 410 in-

dcpendcntlv of battery sunphed through re- :
-sistance 216 at the keyset and extending a.cir-..

T8¢

cuit from ground at the upper contact of.
rclay 211, upper normal contacts and wind-.
ing of relav 215, conductor 182, upper alter-:

nate contacts of relay

122, tlps of plug 121..

80 :

and jack 302, trunk conductor. 370, upper.:
rlght and lower left contacts of. cam 305, -
brush 8383, conductor 329, inner left back; con-.-
tact of relav 406, the cutcr left front contact-,-.

tood

of nnpulse rela S 411 412 and 413 conduc—:.

relay 505 to 24-volt battery..

establishes a circuit from 24-volt battery in ;

the sender over the inner left front contact

90

of relay 505, conductor 424 through the wind-:
ings of 1mpulsc relays 421, 422 and 423, the.,

1nner : left -front contact cf rcla 407

the

right back contact: of relay 406, conductcr.

932 brush 366, the upper contacts of cam 335,
- trunk conductor 334, rings -of jack 302 and.-

-With relay -1001 joperated ‘and frelay 900

plug 121, lower altcrnate ccntacts of relay

095 -

122, to ccnductcr 133 extendlno' to the oper-

ator’s keyset.

‘Relay 215 cperatcs In thc cn'cmt prcvmusly:’_ 100.

traced locking over its upper alternate. con--

the control of relay 211 and closes a circuit:

from

lower contact of - relay "

lay - 217 upon operating' connects 48-

volt battery through resistance 219 and the
lower front contact of relay 217, to conduc-

tor 220 for supplying battery to kcy contacts
of keyset 214 and connects the keyset over its

ground at the upper contact of relay..
211, upper back contact of relay-:218,
215, to battery?
through the winding of rclay 217. . Re-.

105

110

inner lower front and upper alternate con- .

tacts and conductors 132 and 133 to the tip
and ring impulsing conductors 329 and 332

115

as previously described. Relay 215 also closes
a circuit extending from ground at the upper:
contact of relay 211, upper back contact of
relay 218, lower front contact of relay 215,

lower back contact of relay 218, to battery.

through lamp 221. Lamp 221 hghts as an

120

1nd1cat10n that the sender 1s in condition to

receive the digits of a line designation.
Ker ying the office code

It will be assumed that to complete the de-

125

sired connection to called line 390 having
the designation CH3—1379 the operator first

dcpresscs the No. 2 key 237 for register:
the code letter C on the registers of the

A

130
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20° top 518, back: eotitact of relay 619, conductbr'

28"

$9-

&5

50

§5

Gl

ing at-its right

[

6

cade" reglster - 48-vGlt' battery

‘‘‘‘‘‘

18- IIOW (3011-

nected: through resistance 219, conductor 220,
high resistance:229, the contacts:of key 237‘-45
_cofiductor 227, mher lower front'contact of ré=
5 1ay 217, condiittor 132; theiice as traced over’

the tip: nnpulsmg path prewovsly traced 1n-
cludifig’ condiictors 370°and 329, to 24-volt
battéFy through the windings of 1mpulse re-

lays 411, 412'anid"413; The curterit now flow-
0% ing’is’ ‘6t the’ proper stréngth and polarity:to:

T te"polariked’relay T4 and-sensitive re- -
lay 413, bt die‘'to the inelisioh of the high'
resiétahce 229 reldy ‘412dbes" 1ot oPerate
VV"lth rélay

lay® 512: Relay’
séfi"‘eﬁ with the Wlﬁdmg' of relay 515, conduc-

519;:14 ght “front? conthct of felay 512, con-:

ductc»r 520, bBark contdct of relay 601 to:

giound-or conductor 1303, but relay 515 b=
g shiunted: ay long ds re’lay 413" remaing

operated doas nét dperd,te at this time. ' Relay
414+ -dpon: opel‘a,tfiﬁd' closes” &' ‘circuit” from
ground-at itsicontact over coriductor 417, next:
514 ito battery?*-
twititlihg of thio A code Feg- :
36" istér raliy 522 and-in pﬁral‘lel* ovbr the ext. 418 ‘release; reldys: ‘443 - and: 428 femovmﬂ'
t¢ innéy back cofitact of relay 526 tobattery
t winding of relay 527 Ré-.
lays 522 and 527 opérite and lock over their

left windings and inner left front contacts,

to 'inner contakt: of relay:
thirsughthe righ

thrduph the right

pppppp

coductoy 913" to ground
frofit contact of raldy 1302,

at the outex‘ left

“When' the” operator releases the de x‘éssed' :

kéy’ 287, relays 411 and 413 rélease, rela}y 413

,opemng the shant drourid-the winding of re--
lay 515° Wwhereupon relay 515 0pereﬁes open--
ack ¢ontact the locking cir-
cuit of relays 511 dnd 514 whereupon the*se |
relays relea'se ‘Reldy 514:upon réleasing dis-

connects the' operatmg' cireuits of thé relays

of the A code régistér and of relays 527, 528,

916 and 917 fron’f the contacts of nnpvlee ré-

lays 411, 412, 421 and 422 and relay 515-uapon

operatlﬁg commects ‘these contacts ‘to the
wmdm&s of the B cod'e reﬂ'lster relays

pe PI
038 to regmﬁer the céde letter H, 48- mlt bat—
tery is connected through resistance 219 over
conductor 220, high resistance 999, right con-
tacts of key 238 sonductor 998 OV or the Fing

impulsing path mcludlno‘ conductors 334 and

332 to 24-volt battery throub‘h the windings

of 1mp‘ulse relays 4.21 492 and 423. The cur-

rent now flowing is of such polarity and
strength that polarized relay 421 and sensi-
tive relay 423 operate, but marginal relay

429 does iot. With relay 423 oper rated & cir-
cuit is ¢losed from ground at its contact over

conductor 415, left back contact of transfer

relay 511, left frofit contict of transfer re-

5 lay 512, inner left back contact of reldy 528,

413’ ‘operited a’ circuit is closed:
over the!contact of relay 413, coriductor 415;;
left front :corithct -of trarisfer relay 511, to*
ba’btery throughI the winding of transfer ré- |
519 opei‘ates and locks in

1,897,060

-conduetor524 tobattery through thewinding:
of traiisfer relay 604: Relay 604 operatee
afid locks throughiits winding and the: wind--

ing of relay 619; right front:contactiof: relay.

? 66)4‘ back: contact of relay: 601 to ground on:

condictor 1308, but: relay 619 bemg shunted

“as long-as relay 423:remains operated, does:
‘not' operate at this time.:

operating closes a circuit from .ground-over
corductor 419,:the: next: to’ outer left contact
of relayﬁlﬁ conductor 525 ,right back contact:
of relay J1ds tor battery

tor 913:: |
<Af: 1ts left contacts ke 938
ground ' from cotiduictor 213 thr()ucrh low. re-

sistarice’ 2267 high: resistance- 231, “conductor
027, *thenee- over the: tip- 1mpu]smg path- to-
04=volt battery throfugh the impulse: relays-
- The current flowing 1s::

not in .the : proper’ direction: o of sufficient
strength: tor.operate: polirized' -relay 411 -or-

411, 412 and” 413.

marging] -relay 412, but, sensitive: relay 413
operabes :and: performs the saime' function ds-

- désoribedsin connection i with- the operation:
428, :Assooii-as: the: operator -re-

of - relay-
leasés keyr-238]: impulse relays: 421,.423: and'

the shunt: from:‘the: winding'-of relay 619
whichr riow ‘operates-in: the: Jocking cireuit
of ‘relay 604, opening at its back contact. the -
locking c1rcu1ts of relays 512 and- 515 which
now release.

of:the B code: register from the: contacts: of

“impulse relays 411, 412, 421 and 422 and

relay 619 apon operatmﬂ connects the con-
" 105

tactsof the impulse relays to: the wmdmg—
of the C code register relays..
-"'When the operator depresses the key 993

to register the code digit 8 upon the relays

of the C code- reg15ter, 48-volt battery
through low resistance 219 1s connected over
the contacts of key 223, conductor 227, thence

over the tip 1mpuls1ncr path to 24- volt bat-

tery through the windings of impulse relays
411, 412 and 413. The direction of current
now flowing is such as to operate polarized
relay 411 and since a low resistance has been

included in the operating circuit both relays
412 and 413 also operate. Relay 413 upon

operating with transfer relays 511 and 512

released and transfer relay 604 operated.
closes a circuit from ground over conductor
415, back contacts of relays 511 and 512,
conductor 513, the left front contact of relay
604, to b&ttEIV through the winding of relay
600. Relay 600 opera,tes and locks 1n series
with the wmdmcr of relay 601, back contact
of relay 602, rlght front contact of relay 600,
conductor 506 to ground, but relay 601 bemg
shunted as long as relay 413 remains oper-
ated doeés not opera,te at this time. Relay

Relay 421 upon:

thvough the right
Wmdmct of relay 915 of the: B-code register..
Relay 915'lotks over-its left winding and in- .

ner-left: fl‘ontf cbntaet to gvounds on conduc-v

connects ,

‘Reélay 515 upon releasing, dis-
connects the: operating circuits-of the relays

70
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412 ‘upon -operating- closes. a circuit extend-
1ng from ground at its contact over.conduc-
tor 416, inner left contact of relay:619 to
battery  through theé right winding of reg-
1ster relay 620. Relay 620: tipon operating
locks over its left . winding .and  inner left
dront - contact to ground-on conductor 913.
Relay 411 upon operating closes a -circuit ex-
tending from. ground -over conductor 417,

next to inner left contact of relay 619, right

winding of .register- relay 621, to battery.
Relay 621 locks over its"left winding and
inner. left front contact:to ground 'on.,con-
duct0r913 R I S TR LS L
..: When'the operator releasesithe: depressed
key 223, relays 411,412 and 413 release, relay
413 opening the shunt around the: winding of
relay.601 whereupon: relay.601 operates in the
locking circuit-of relay -600- opening: at its
right back.contact the locking eirciiit of relays
604.and;619,whereupdn relays604:and 619 ré-
lease, relay 619 disconnecting the ‘operating
circuits of the relays of the.C-code register
from the.contacts.of the.impulse relays and
relay 601 upon operating connecting the cor-
tacts of .the impulse relays to the windings

of the thousands register relays.:.: 1 3
1*I f ,‘.‘r ':;"’ ; ‘ A L :*,:‘.i';_"_f‘th;i"! -L. Ut

- When the operator. depresses,. key :222 to

- register. the, thousands; digit_, gréund. on

13D
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conductor 213 is, connected through low re-

‘sistance 226, the .contacts. of key 222, con-

ductor. 227, thence as.traced over the tip
nnpulsmg Ppath .to 24-volt- battéry. thron ah

the;windings of impulse relays.411, 412 and

413. . Due to, the, inclusion. of: the low -re-
sistance 226 sufliaient.current flows to.oper-
ate both the, sensitive relay 413:and:the mar-
ginal relay 412, but polarized relay 411 does
not, receive current in ‘the:proper direction
through its winding to-cause its operation.
Relay 413 upon operating with transfer re-
lay 600 operated,.establishes:a circuit from
ground at 1ts contact over condiictor 415, left
back contacts of transfer relays 511 and 512,
conductor 513, left back contact of transfer
relay 604, left front contact of transfer relay
600 to battery through the winding of trans-
fer relay 605. Relay.605 operates and locks
In series with the winding of relay 602, back
contacts ¢f relay 606, left front contact. of
relay 605 to ground on conductor 1308, hut
relay 602 being shunted as long as relay 413
remalns operated does not operate .at this
time. Relay 412 upon operating closes a cir-
cuit extending from ground-at its contact
over conductor 416, inner left contact of re-
lay 601, to battery through the left winding

~of the thousands register relay 607. Relay

607 upon operatinglocks over its right wind-
ing-and. inner left front contact, conductor

tact of relay . 1302.. - B
. When the operator releases depressed key

1309 to ground at the inner right front con-

b 1]

7

222, relays 412 and 413 release, relay 413
opening the shunt around the winding of
relay 602; whereupoen - relay ‘602 operates 1n

the locking circuit-of relay 60 5, ‘opening at

its right contact the locking circuit of relays

600 and 601, whereupon these relays release,

relay 601 disconnecting thé operating: cir-
cuits ‘of ‘the relays of the thousands register
from the contacts of the impulse relays 411,
412, 421 and 422 and relay 602 upon operat-
mng connecting - the contacts of these impulse

relays to the windings of the ‘hundreds reg-

IStEI" rela,ys. IR

1s:connected over the contacts of key 223, con-

ductor 227, thence as traced over the tip im-

pulsing path to 24:volt battery through:the ‘i

windings.of impulse relays411;412:and '413.

(1,

75

"When -the operator: depresses. key 923 'to
register the hundreds digit '3, 48-volt battery
through low resistance 219 and:conductor 220,

“80

The direction of current now flowing through

the windings ‘of ‘these relaysis ‘such as to
operate the: polarized relay 411 andsince'a

low resistance has been included’ in*the iin- 90

'.Eul:silig path;relays 412'and 418 ‘also operate.
twelay 413 upon:operating with transfer relay
600 released and transfer relay 605 operated,
cloges a circuit from ‘ground as traced to con-

ductor 513, thenice over the léft back contacts o

of relays: 604 and *600; right  front -contact
of relay 605, to battery' through'the wiriding
of ‘transfer relay 607. Relay 607 operates
and locks in series with the winding of relay

€06-over conductor 608, right contact ‘of re- B0

lay 703. conductor 704, left front contact of
relay 607, to ground ‘on‘‘conductor 1803, but
relay 606 being shunted as long as relay 413
remains operated does not operate’at this
time: Relay 412 upon opérating closes a cir-
cuit extending from ground at its contact over
conductor 416, inner left dontact of relay 602,
to- battery through -the' right- ‘winding of
hundreds register relay 609. Relay 609 upon
cperating locks over its'left winding and in-
ner left front. contact, conductor 611, wing-
ing of relay 1008, to ground on conductor
1509.- Relay 411 upon operating closes a cir-
cutt extending from ground at its contact
over conductor 417, next to-inner left contact
of relay 602, right windirg of register relay
610. to battery. - Relay 610 upon operating
locks‘over its left winding and inner left
front econtact, conductor 611, winding of re-
lay 1003 to ground on conductor 1309, -

. When the operator releases depressed key
223, relays 411, 412 and 413 release, relay 413
opening the shunt-around the winding of re-
lay 606, whereupon relay 606 operates 1n the
locking circuit of: relay 607, opening at its
back contact, the locking cireuit of relays 605
and 602 whereupon these relays releage. Re-
lay 602 disconnects the operating circuits
o1 the relays of the hundreds register from
the contacts of-impulse relays 411, 412, 421
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;and 422,  and-relay 606 upon operating con-

‘nects-the, contacts. of these.impulse relays: to
:the.windings of the tens register relays.
.- When .the operator:depresses -key - 224, (to
19 register, the.tens.digit |7..of .the. wanted :line
'number, 48-volt battery on conductor 220, is
connected - through high resistance ;229, :left
contacts, of key 224, conductor 221,-thence. as
.. traced over the tip impulsing. path to 24-volt
10 battery through the windings of impulse re-
- Jays411,412 and 413. The direction of cur-
rent .now flowing through -the .windings of
these relays is such as to operate-the-polar-
. _.dzed.relay 411.and, since :hig{h resistance 229
1° has heen included in the impulsing path, mar-
ginal relay 412 does not operate, hnt: relay 413
operates.. . Relay. 413 -upon .operating with
transfer relay 605.now released and.transfer
relay. 607 operated, closes @ circuit from

centactsof relays/604,and;600, right back con-

tact of relay 605,.right front.contact of relay

607, .conductor.612; to battery through -the
o Winding .of transfer relay 705. ;Relay 705
> operates. andlocks in series.avith the winding
of :zelay 403, night back cantact.of relay 706,
outer left front,contact.of relay 705,to ground
an. ,condygtor 1803, but . relay. 703 .being
shunted as long as:relay.413 remains .oper-
ated, does not .operate .at this time. Relay
411 upon goperating closes a circuit.extending
from ground at its contact, over conductor
417, next to the inner left .contact of relay
606 £o battery through the right winding of
relay 613 of the tens register. Relay 613
wnon.operating docks oyer -its left winding
and inper left £

F e

ductor 1309. - -

- At its right contacts key 224 closes a cir-
cutt from .ground .on conductor 213, through
low resistance 230,.right contacts of key 224,
- conductar 228, thence as traced over the ring
impulsing path to 24-volt battery through
the windings of impulse relays 421, 422 and
423. ‘The cyrrent now flowing is not in the
ploper direction to operate polarized relay
421, byt since only low resistance 230 has been
included in the impulsing path, both the sén-
sitive relay 423 and marginal relay 422 oper-
ate. Relay 423 upon operating merely
duplicates the function of relay 413 already
described and relay 422 connects ground at
its coptact, over conductor 418, outer left
contact of relay 606, conductor 614 to battery
through the right winding of relay 1004 of
the tens register. Relay 1004 upon operating
locks over its left winding and inner left
front contact to ground on conductor 1309.

When the aperator releases depressed key
224, 1mpulse relays 411, 413, 422 and 4923 re-
lease, relays 413 and 423 opening the shunt
around the winding of relay 703 whereupon
relay 703 operates in the locking circuit of
% relay 705, opening at its right contact the
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ont contacotto.ground on.con- -
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locking cireuit of:-relays: 606 .and ;607 - wheré-
upon:these Jatter relays release. :Relay 606
upon.releasing:disconnects. the:operating cir-
cuits:of -the :rélays of :the tens register from
the contacts of the impulse relays and relay
703 upon operating connects the contacts of
the 1mpulse relays to the windings of the
units register-relays. - L

Inh response-to the depression of key 225
Torthe units-digit 9, 48-volt battery:through
low resistance’219 over conductor 220, the
right.contacts of key 225-and conduetor 228
1s .applied:over the ring impulsing path to
24-volt battery through the windings of ‘im-
pulse relays :421,:422 and 428. ' Due ‘to the
connection of 48-volt:battery through a low
resistance  all :three impulse relays respond.
Relay 423 upon ‘operating connects ground
at 1ts contact as previously traced to conduc-
tor 513, left back contacts of transfer relays
604 and 600, right back contacts of transfer
relays 605 and 607, conductor 615, inner 1oft
front -contact of transfer relay $05 t0 'hat-
tery-through the winding-of transfer rélay
107. - Relay 707 operates and locks' through
the .winding of relay 706, inner 'back “con-

‘tact of relay 708, outer :front contact of

relay 707, to.ground. on.conductor 1303, but
relay 706 being shunted as long as relay 423
remalns -operated, ‘does not operate at ‘this
time. ‘Relay 421 upon operating ¢loses-a cir-
cuit extending from ground at its contact,
over conductor 419, next to outer left contact
of relay 703, conductor 709, right winding
of units register relay 1102 to'battery. Rela;
1102 upon operating locks over its left wind-
ing, inner left front contact, conductor 1310
to ground at the inner‘left front contact of
relay 1302. Relay 492 upon operating closes
a circuit extending from ground at 1ts con-
tact, over conductor 418, outer left contact of
relay 703, conductor 710, to battery through
the right winding of units register relay
1103. Relay 1103 operates and Jocks over
1ts left winding and inner left front contact
to ground on conductor 1810.

At 1ts left contacts key 225 closes a cireuit
trom ground through low resistance 226, high
resistance 231, left contacts of key 225. con-
ductor 228, thence over the tip impulsing path
to 24-volt battery through the windings of
Impulse relays 411, 412 and 413, but due to
the direction and strength of the current, flow-
ing, only relay 413 operates duplicating the
function of impulse relay 493 already de-
scribed. ‘When the operator releases the de-
pressed key 225, impulse relays 413, 421, 4922
and 423 release, relays 413 and 4923 opening
the shunt around the winding of relay 706
whereupon relay 706 operates in the locking
circuit of relay 707, opening at its back con.
tact the locking circuit of relays 703 and 705,
whereupon these latter relays release. Relay

703 upon releasing disconnects the operating

circuits of the relays of the units register from
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the contacts of the impulse relays, and relay

- 706 upon operating connects the contacts of

10

At

25

20

. 40

45

80

the impulse relays to the windings of the sta-
tions register relays. -

Following the keying of the numerical des-
1gnation, the operator depresses the start key
232 which at its left contacts connects 48-volt
battery through low resistance 219 and high
resistance 229 over conductor 228, thence over
the ring impulsing path to 24-volt battery
through the windings of impulse relays 421,

422 and 423. The direction of current flow-

Ing 1s such as to operate polarized relay 421
and 1s of sufficient strength to operate sensi-
tive relay 423, marginal relay 422 not oper-
ating. Eelay 423 at 1its contact ‘connects
ground to conductor 615 as previously traced,
thence over the inner left back contact of
transfer relay 705, inner front contact of
relay 707 to battery through-the winding of

transfer relay 711. Relay 711 operates and

locks through the winding of relay 708, the
left front contact of relay 711:to ground on
conductor 1303, but relay 708 being shunted

as long.as relay 423 remains operated does not

operate. - Relay 421 closes an obvious circuit
for relay 420 and closes a circuit from ground
over.conductor 419, the next to outer left con-
tact of relay 706, conductor 712 to battery
through the right winding of stations regis-
ter relay 1104. Relay 1104 upon operating
locks. over its left ‘winding and inner left
front contact to ground on conductor 1310
and, at 1ts outer contact closes an obvious
circutt for register relay 1105. At its right
contacts start key 232 closes a .circuit from
ground on conductor 213 over low resistance
230, conductor 227, thence over the tip im-
pulsing path to 24-volt battery through the
windings of impulse relays 411, 412 and 413.
The direction of current flowing is not such
as to permit polarized relay 411 to operate,
but due to the current strength both sensitive
relay 413 and marginal relay 412 operate.
Relay 413 upon operating duplicates the
function of relay 423. Relay 412 upon op-
erating closes an obvious circuit for relay 425
over the front contact of relay 420, relay 425
locking to ground on conductor 1803. Relay
412 also closes a circuit from ground over
conductor 416, inner left contact of relay

706, to battery through the left winding of

55
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relay 713. Relay 713 operates and locks over
its right winding and inner left front con-
tact to ground on conductor 1310 and extends
its holding ground over conductor 714, mid-
dle front contact of register relay 1104, con-
ductor 1106 to battery through the winding
of relay 715, thereby operating relay 715.
Following the release of the start key 2382,

mpulse relays 421, 423, 412 and 413 release,

reiny 421 1n turn releasing relay 420, which
at ats back contact connects ground from con-
ductor 1303, over the front contact of relay

Y .

425, back contact of relay 420, conductor 426,
to battery through the winding of start relay
901. Relays 413 and 423 upon releasing re-
move the shunt from the winding of relay 708
which now operates in the holding cireuit of
relay 711 opening at its ‘nner right back con-
tact, the holding circuit of refays 706 and 707
which now release.

- When the start rvelay 901 operates, with
relay 1001 operated, a circuit is established
from battery, winding of relay 406, inner
right normal contacts of relay 408, conductor
428, outer left front contact of relay 901, con-
ductor 908, to ground at the inner right front
contact of relay 1001. Relay 406 operates re-
leasing relay 407, connects 48-volt battery
through resistance 429 over its outer right
front contact to the ring impulsing path and
48-volt battery through the winding of mar-
ginal relay 408 over its inner left front con-

tact to the tip impulsing path, these impuls-

mg paths being connected respectively at the
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keyset circuit through the windings of po- -

larized relays 233, and 284 to 24-volt bat-
tery. Relay 408 being marginal does not
opérate, but relays 233 and 234 bLoth operate
and close an obvious ecircuit for relay 235

which locks to oround at the upper contact of

reiay 211 and connects ground over its upper
contacts to the tip impulsing path whereby
marginal relay 408 in the sender operates
and locks over its inner right front contact

‘to ground on conductor 428 and opens the cir-

cuit of relay 406 which releases. Relay 406
upon releasing opens the operating circuits
of relays 233 and 234, relay 238 now releasing,
but relay 234 being held operated by relay
235. Relay 233 upon releasing closes a cir-
cutt from ground at its back contact, lower
front contact of relay 235, winding of relay
209 to battery. Relay 209 onerates and opens
the circult of relay 208, which upon releasing
ln turn releases relay 211. Relay 211 upon

releasing in turn releases relays 225, 234, 209,

215 and 217 and extinguishes lIamps 212 and
221.  Relay 211 upon releasing also releases
relay 122 in the cord circuit. The operator’s
keyset is now in normal condition. '

If the operator disregards the pilot lamp
221 and starts keying a designation before the
sender 1s attached and relay 217 has been
operated from the sender, a circuit will be
closed for relay 218 from battery through its
winding, inner lower back contact of relay
217, conductor 227 to ground on conductor
213 through contacts of any operated kevs
of the keyset 214. Relay 218 upon operating
locks over the left contacts of key 206, upper
front contact of relay 218 to ground at the
upper contact of relay 211 and at its lower
front contact connects lamp 221 in a flashing
circuit through interrupter contacts 236. To
prepare the keyset for use, the operator must
depress key 206 to release relay 218.
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Provision for two or three dz'git oﬁcé codes

Returmng at this point to the operation of
the code register relays, it will be recalled
¢ that. relay 527 operated in parallel with the A
cede register relay 522. The group of relays
527, 528, 523, 526, 914, 916 and 917 1s provided
for ena,bhng the sender to record either two
or three digit office codes and to make the

. Nlecessary changes in the sender circuits in

either case. Had the first office code letter
dialed had 8 numerical equivalent of three,
then relays 522 and 529 of the A code regis-

ter would have been operated in parallel with
‘relays 527 and 528. Had the code letter had

a numerical equivalent of four, then 1e1ays
912 and 916 would have been operated 1n
parallel. Similarly for other code letters

- equwalent to digits 5 to 9, inclusive, code

25

s register relays 522, 529, 912 and 938 Would
have been selectlvel operated and relays 527,

528, 916 and 917 Would have been operated
snmlarly In the case assumed the first code
letter keyed was the equivalent of 2 signify-
ing that the office code comprised three digits
and therefore the operation of relay 527 was

without eﬁect “The value of the first code
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digit determines whether one or two more

code dlglts will-be received.
If it be assumed :that the. ﬁrst. code letter

having the numerical value 8 indicates a two

digit code then the terminal 530 on theé cross-
con'-lectmg rack 533 is strapped to terminal
531. Then with relays 527 and 528 operated
in response to keying such a code letter, a cir-
cuif is established from ground on conductor
913, inner left back contact of relay 917, con-
duetor 918, inner right front contact of relay
527, right front contact of relay. 528, termi-
nals 530 and 531 to battery through the wind-
ing of relay 523 and in parallel over conduc-
tor 532 to battery through the winding of re-
lav 914. Similarly, 1if any other ﬁrst code
letter is allocated for two digit codes, other
terminals of the distributing rack 533 would
be cross-connected to terminal 531 and when
the relays of the group 527, 528, 916 and 917
corresponding to “such code letters operate,
relays 523 and 914 would be operated. With
relays 523 and 914 operated, transfer relay
512 operated and transfer relay 511 released
in response to keying the first code letter,
then when the operator keys the second code
letter thereby operating either one of impulse
relays 413 or 423 and ground is connected
to conductor 415, a circuit is established from

conductor 415, left back contact of relay 511,

richt front contact of relay 512, inner left
front contact of relay 523, conductor H34,
winding of transfer relay 600 to battery in-
stead of as previously traced through the
winding of relay 604 to battery. Rela,y 600
locks in series with relay 601 over the back

contact of relay 602, right front contact of
relay 600 to ground on conductor 506, but as

1,897,069

long as the operator holds the key depressed,
1e1f1y 601 does not operate. With relays 523
and 914: operated, the conductors 416, 417,
418 and 419 extending from the contacts of
the 1mpulse relays now extend over front
contacts of relay 515, front contacts of either
relay 914 or relay 523 to the windings:of
relays of the C code register rather than as
heretofore traced to windings of the B code

register. ‘Thus for two digit codes the second

code digit is registered on the C code register.
As soon as the depressed key 1s released, relay
601 operates in the locking circuit:of relay 600
and opens the locking circuit of relays 512
and 515 which release, relay 515.opening the
circuits- extending from the contacts of ‘the
impulse relays to the C code register: relays
and relays 601 upon operating connecting:the
impulse relay contacts to the. Wmdlncrs of the
thousands register -relays. B

Oonnectzon of sender to decoder |

Recrardless of Whether a two or three dlglt
oﬁlce code has been registered, as'soon as the
code digits have all been refrlstered and relay
600- opera*es a circuit is closed for relay 509,
éxtending from battery through the Wmdmg
of relay 509 conductor 510, nght contacts of
relay 600 to ground -on cenductor 506, relay
509 upon operating locking to conductor 506
and closing a holding circuit for relay. 505
which has been previously operated. - Relay
509 also connects battery from conductor 7 02
right contact of relay 509, outer right fr ont
contact of relay 505, conductor 535, ,right back
contact of relay 903, conductor 919, inner
right back contact of relay 1404, conductor
1427, right back contact of relay 920, left
normal contacts of relay 921, conductor: 922,
inner left normal contacts of relay 1306, con-
ductor 1334 to the decoder connector for caus-
ing the connection of a decoder with the
sender. As described in the patent of Ray-
mond and Scully hereinbefore referred to, as
soon as an idle decoder connector and decoder
becomes free to serve the sender, the sender
is connected to the decoder by all of the con-
ductors extending to the left margins of Figs.
6 and 7 with the exception of conductor 1334
and conductor 622 which is bra,nched from
off-normal battery conductor 702, and the
code digit registrations are now transfem ed
to the decode'ﬂ the A code digit being trans-
ferred over conductors of oroup 623 by
ground placed thereon at contacts of *‘he
operated A code register relays, the B code
digit belng transferred over the conductors
of group 624 by ground placed thereon at
contacts of the operated B code register re-
lays, and the C code digit being transferred
over the conductors of group 625 by ground
placed thereon at contacts of the operated C
code register relays. Ground is also applied
at the decoder over conductor 626, thence
over the back contacts of all code reglster
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relays-of the sender which have ot beén op-
erated, to conductors of the groups 623, 624
and 625 which were not grounded through
the opsration of code register relays so that
all of the conductors of the three groups are
now grounded. When all register. relays of
the ' decoder have operated, ground is re-
moved.at the decoder from conductor 626 and
all -decoder :register relays: release except

those corresponding to operated register re--

lays of the sender. -

~The'decoder.now translates the office code
and determines therefrom the class of the
desired call and in the manner fully described
it the  aforementioned - patent of Raymond
and Scully causes the setting -of cerfain of
the compensating resistance register relays
1413 to:1417, inclusive, over the group of con-

‘ductors 627, the setting of certain.of ihe class

register relays. 1405,. 1411: and. 1412 -over. the
group of condiictors 728, the:setting of certain
of the district brush register relays 1407, 1409
and:1410-over: the group of conductors 727,
the. setting of certain of the district. group

register relays 1516, 1517, 1518 and 1519 over

~ the group -of: conductors. 729, the setting of

30

certain.of:theioffice brush register relays 1509

to 1511, 1nclusive, over: the group -of .conduc-

tors 725, and- the-setting.of certain of the

office’ group register: relays 1512 to- 1515 over

the group of conductors 726. " Since on the
connection assumed, district selections are
to be -made, relay 502 is‘not operated from
the decoder and since office selections are also

‘85 to.be made, relay 1440 1s operated: from: the

decoder over -conductor 1441 and docks over
its' left winding and left front contact to

- ground. on ‘conductor 1254-as soon as relay

140

45

1306 operates and until sequence switch- 1200
leaves position 7. - After an interval to.allow
the register relays of the sender to be oper-
ated from the decoder, the decoder connects

‘ground over conductors 628 and 1502 {o bat-

tery through the right winding of relay 1501

which operates and locks over its left wind-.

ing and inner left front contacts to ground
on conductor 1303 and - extends its locking
ground over conductor 1308 to - battery

- through the winding of relay 1306 thereby
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causing the operation of relay 1306. Relay
1306 upon operating causes the release of the
decoder-by removing battery from conductor
1634, prepares locking ground for operated
relays of the compensating resistance, class,
district brush and group and office brush and
group register relays and opens the circuit of
relay 1400 which now releases.

It will be assumed that compensating
resistance register relays 1413, 1415 and 1417 :
no class register relays, office brush register
relay 1509 and office group register relays
1512 and 1513 and no district brush or dis-
trict group register relays have been oper-
ated from the decoder. The operated office
brush and office group register relays lock

11

over conductor 1503, the left contacts of cam
1206, conductor 1207, to ground at the right

front contact of relay 1306 and the operated
compensating -resistance and ¢lass: register
relays lock over conductor 1254 and the upper

contacts of cam 1206.to the right front con-
tact of relay 1306. It will also be assumed

that for office test and selection it is neces-

sary to.1insert 600 ohms resistance into the
fundamental circuit and for selections be-
yond the office selector, it is necessary to insert
300 ohms resistance and that therefore com.
pensating register relays 1413, 1415 and 1417
have been operated from the decoder as
previously stated, relay 1417 always being
opera‘ed on this class of call if the trunk loop
has 1300 ohms resistance or less. . - .

- With control switch 1200 in position 1 and’

sequence switch 310 of the district selector in
position 4, the fundamental circuit is now

completed from battery through the ‘upper

winding of conirol relay 306, upper left con-
tact of cam 330, upper left contact: of cam
307, inner- upper contact of relay 327, left
contacts ot cam 328, brush 871, tip funda-
mental conductor 319, left back contact of
relay 1313, outer left back contaci of relay
1312, conductor 1814, upper contacis of cam
1219, conductor 1231, winding of relay 1315,
conductor 1316, back contact: of counting
relay 401, conductor 430, left winding of over-
tlow relay 1817, conductor 1318, conductor
1348, resistance 941, outer left back contact
of relay 911, inner left back contact of trelay
902, conductor 9382, right back contact of relay
002, conductor 507, back centact of relay 1400,
conductor 1401, outer left front contac: of
relay 1306, conductor 1203, left contacts of
cam 1202 to ground on conductor 1303. The
ieft winding of relay 1317 is at this time
shunted by resistance 1324 over the back con-
tac: of relay 1311. Relays 1315 and 306
operate over this circuit, relay 806 locking
over its inner upper front contact and tha
left contacts of cam 807 to the fundamental
tip conductor and closing a circuit for .
vancing sequence switch 810 into position 5.
This circuit may be traced from battery,
winding of magnet 310, contact of cam 811,
upper left contact of cam 312 to ground at
the upper front contact of relay 306. As
switch 810 leaves position 4. relay 306 re-
mains operated over its locking cirenit and
closes a circuit with switch 310 in position b
extending from battery through the winding
of up-drive magnet 837, right contacts of can
958 to ground at the upper front contact ol
relay 806, for advancing the istrict selector
brushes in a brush selection niovement. A
the brushes advance an intermittent sh unting
ground is connected to the tip fundamental
over the lower contacts of cam 307, commuta-
tor segment 339, brush 340, upper right con-
tact of cam 341 to ground at the lower left
contact of cam 315 thereby holding relay 306
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operiated and intermittently' shunting down
the sender stéepping relay 1315, .- -~

- In the sender upon the operation of step-
ping: relay 1315, no district:brush.register
relays having been operated :from the de-
coder, a circuit'is established from.ground at
the. lower. Jeft contact of:cam 1204, lower
right contact of cam 1217, conductor 1233,
contact of relay 1315,.conductor 1234, lower
left and right contacts of cam 1235, conduc-
tor 1236, upp
ductor 1238, left back contact of :district
brush' register relay-1410, outer :right :back
contact -of register-relay. 1409, outer' right
back of register: relay:1407, conductor 1423,

lefti contacts: of. cam: 1239, conductor 1240
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30

to battery through: the.winding: of the: No.
0.counting relay-400.: :Relay 400 operates and
locks through: the windings. of counting .re-
lays 401-and: 402, conductor 405 to ground
over, the lower coritacts of -cam 1209.:. When
the stepping .relay: 1315. deenergizes.an. re-
sponse to the first'shunting impulse:{rom the
district selector,:relays:401 and 402 operavwe

in.the locking;ciréuit of ‘relay:400; relay 401

opening the.fundamental ‘circuit: thereby: re:
leasing . district. sélector - €ontrol rélay -306:
Relay . 306; upon releasing ‘opens:the:eircuit
of up-drive magmnet: 337 ito: arrest: the brush
shaft . in a'.position- to:trip the ifirst set.of

~ brushes. théreof-and closes;a circuit: for:ad-
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vancing sequence switch:310 into position 4.

This circuit’ extends:from battery through
the winding ofmagnet -310,:contact -ofi-cam.

311, lower. left -contact ‘of cam:312 to ground
at' the upper back .contact of relay 306. At
the sender upon the: operation .of relay. 402,

a circult is established from .ground: at:its

contact, conductor 404, outer left back con-

tact of relay 1402, conductor 1403, upper coi-

tacts of cam 1208 to battery through the wind-

ing of sequence switch magnet 1200 for ad-
vancing switch 1200:out of: position 1. 1nto
position 3. As switch 1200 leaves position
11/ the locking circuit of counting relays
400, 401 and 402 is opened at the lower left
contact of cam 1209 and the counting reiays
release. R
Since it has been assumed that a distant
office selector 375 is to be employed in the
connection, relay 1440 has been coperated as
previously deseribed: ' With sequence switch
310 in position 6 and sequence switch 1200 1n.
position 3, the fundamental circu:t 1s-again
established and relays 306 and 1315 both op-

)

erate, relay 306 upon operating locking over.
the fundamental circuit and closing the pre-

viously traced circuit for moving sequence

switch 810 out of position 6.into position

7. In position 7 the circuit of up-drive mag-

net 337  is again closed: thereby advancing

the selector brushes in :a group selection
movement. - Since trip magnet 342 operated
in a circuit extending over the upper leit

contact of cam 341, and the lower left con-.

er-contacts: of cam:. 1258, con-

1,897,060

tact of cam 315, as soon as switch 810 reached

position 6, the first set of brushes 1s tripped

during the initial portion of the group selec-
tion movement of the brush shaft. As the
brush shaft advances the sender stepping re-
lay 1815 is intermitteniy shunted over a cir-
cuit extending from the upper left contact
of cam 807, upper right contact of cam 330,
commutator: segment 343, -brush 344, upper
right:contact of cam 341, to ground at cam
315. | T S R -
' In the:sender upon the operation of relay

1315, -a -circuit is.established from ground

at the lower leit contact of cam 1204, lower
right contact of cam 1217, conductor 1233,
contact of relay1315, conductor 1234, lower
left and right contacts of cam’1235, conduc-
tor 1236, right contacts of cam 1258, conduc-
tor 1263, back -contacts of district group reg-

‘1sterirelaysi1516, 1517 and 1518, conductor

80

1423 upper: left -and lower right contacts of

cam:1239,'conductor 1264, back contact of dis-

trict -group - register relay 1519, conductor
1240:to ‘battery :through' the winding of No.
0 :counting. relay 400.": Relay- 400 operates
and:lotks aspréviously.:idescribed through
the windings-of relays 401 and 402 and, when
stepping relay 1315 deenergizes 1n: response
to'the first:shunting impulse from the district
selector; relays 401 and:402 operate. Relay
4011 opens the fundamental circuit thereby re-
leasing the district selector control relay 306.
Relay ‘8306 upon releasing opens. the circuit
of the up-drive magnet 337 to arrest the se-
lected set of brushes in position to hunt over
the first group of trunks to which 1t has
access and closes the circuit previously traced
for advancing sequence switch 310 i1nto po-
sition 8. -+ et Do T

+In position 8 relay 306 operates in a circuit
extending from battery through its lower
winding, lower left contact of cam 330, up-
per right contact of cam 307, upper right and
lower left contacts: of cam 308, upper back
contact of relay 309 to ground on conductor

363, closing the previously traced circuit for

advancing sequence switch 310 1nto position
10. After leaving position 9, relay 806 1s
held operated over its upper winding and 1n-
ner upper front contact, upper contacts of
cam 345, brush 346, to ground on the sleeve
terminal of:the first trunk of the selected
oroup-if such trunk is busy. It will be as-
sumed that it is busy and that when sequence
switch 810 reaches position 10 relay 306 1s
locked operated -thereby closing the pre-
viously traced circuit for up-drive magnet
337.- Up-drive magnet 337 now causes the
switch shaft to be advanced in a trunk selec-
tion movement. .As soon as an idle trunk is
encountered this locking circuit of relay 306
is opened and until the selector brushes are
centered on the terminals of the idle trunk,
relay 806 is maintained locked over its lower
winding, lower contacts of cam 330, center-
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ing commutator scgmcnt 347, brush 348, left
and lower right contacts of cam 338, to ground
at the upper from:contact of. rela 306, As
soon. as ‘the :brushes -are: centered, rcla,y 306
releases opening: the circuit of up-dnvc mag-
net-337 and closing the previously traced cir-

. cuit for advancing sequence switch 310 1nto

position 11. In PGSltIOH 11, relay 306 again

~ operates. over 1ts lower Wmdmg' and lower
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352, brush 353 ‘to

contacts of cam 315 and closes the previously
traced circuit for advancing sequence: switch
310 out of position 11 into position 12, relay
306 deenerglmng as soon as ‘the switch Teaves
position 11. :'With switch 310-in position.12,
the tip fundamental conductor 319 is-extend-
ed :over brush 371, upper front contact of re-
lay.327; right contacts. of ‘cam 349, ta brush
851 a.nd thence to battery through the control
relay -of:the office: selector 375 “and the ring

'fundamental conductor:823 1s:extended.over

brush 381, lower front contact: of relay- 327,
lower left and upper right contacts of cam
gronnd at the office selector.
At the sender . upon:the operation of -the re-
lay 402 atithe:end of district group selec-
tion, & circuit:is-established. from its contact
over conductor:404, outer:left: back contact
of relay-1402; conductcr 1403, upper right and
lower left contacts-of iéam 1208 conducter
508; to ‘battery through the left wmdmg of
relay 1311, and in: pa.rallel over the left back
contact: of relay: 502, conducétor 1214, outer
right back: contact of relay 1500, conductor
1521 , Tight normal:.contacts of - rcla 1108 to
batter ry: through the 'winding, of slow-—to-re-
lease- rclay 1109 ‘Relay::1109 operates and
éloses-an obvious circuit for slow-to-release
relay 1108 :which after an interval operates
and locks over.its right alternate contacts to
ground on conductor 1521, opening at its right
normal contacts the operatmg circuit of relay
1109. - After an interval relay :1109 releases
closing a circuit from ground at its'back con-
tact, left alternate contacts of relay:1108, con-
ductor 1215, conductor 1212, upper rlght CO -
tact of cam 1211 contact of cam 1201 to bat-
tery through the wmdmg of magnet 1200 for
advancmﬂr switch 1200 into-position 4. ‘The
delay introduced through the operation of re-
Jays 1108 and 1109 allows suflicient time to

 permit the district selector 360 to hunt for an

=
L

. Lo

1dle trunk in the selected group before switch
1200 is advanced into position 4 for making a
test of the selected frunk.” Upon the advance
of switch 1200 out of position 31/1 the locking

circuit of the operated counting relays is

opened at the lower contacts of cam 1209, re-

lay 402 upon releasing in turn releasing rclays -

1108 and 1109 and relay 401 upon rcleasm.q

; again closing the fundamental circuit. Relay

1311 also operates and locks over its right

winding and contacts, inner left back con-

tact of relay 1312 to ground on conductor
1503, removing the shunt from the lcft WlIld—
ing of relay 1317 ' | .

13

Office trunk test

The fundamental circuit may now be traced
from battery through the control relay of
the office sclector 375, thence as traced to con-
ductor 819, left back contact of relay 1313,
outer left back contact of relay 1312, conduc-
tor 1314, upper right and lower left contacts
of cam 1219 remstance 1218, lower left and
upper right contacts Gj_ cam 1221 conductor
1222, front contact of relay 1417 conductor
1436 winding of trunk test 1ela,y 1336, con-
ductor 1316, back contact of relay 401, con-
ductor 430, lcft ‘winding of overflow rela.y
1317, conductor 1318, left contacts of cam
1223 ‘conductor 1256, rlght front contact of
compensatm o rcsmtance relay 1413, resistance
14928, back contact of relay 1414, conductor
1430 lIeft and upper right contacts of ‘cam
12“5 conductor 1226, ri bt back contact of
relav 1313, conductor 393 thence as traced to
oround at the office selector -

Relay 1336 operates in this mrcmt 1f the
trunk is in operative condition, but relay 1317
does not operate. Relay 1336 causes the op-
eration of relay 1320, Whlch locks over con-
ductor 1821, to ground over the lower right
contact of cam 1297, at the lower left contact
of cam 1204 until SW1tch 1200 leaves position
5, and closes a clrcult for relay 1812 over con-
ductor 1322, upper right and lower left con-
tacts of cam 1298, conductor 1229, outer right
front contacts of relayr 1320 to ground on con-
dwctor 1303. Relay 1312 upon operating re-
leases relay 1311 to again shunt the left wind-
ing of relay 1317 and establishes a new funda-

mental . circuit traceable as previously de-

scribed from the tip fundamental conductor
319, left back contact of relay 1313, the outer
left front contact of relay 1312, conductor
1823, right contacts of cam 1230 conductor
1231 winding of stepping relay 1815, con-
ductor 1316, back contact of relay 401 Con-

~ductor 430, left winding of overflow rcla,y
1317, cor'duotor 1318, left contacts of cam

1223, conductor 1256, right front contact of
rela} 1413, rcﬂst‘mcc 1498 back contact of
relay 4_414 conductor 1430, left and upper

right contacts of cam 1229 conductor 1226,
rwht back contact of relay 1313 to the rmg
fundamental conductor 393 to grounJ at the
office selector. The operation of relay 13121s
effective at this time to remove the trunk test
relay 1336 and resistance 1218 from  the
fundamental circuit thereby reducing the re-
sistance of the circuit to such a degree as to
cause the operation of the control relay of
the office selector and the operation of step-
ping relay 1815 of the sender. Relay 1336
now releases. The sender is now in condition

for controlling the office selector in its brush
and group selection movements.

_ Office brush selection
‘It has been assumed that the decoder has
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caused the operation of office brush register
relay 1509. In response to the operation of
the control relay of the office selector, the
brush shaft thereof is driven upwardly in a
brush selection movement causing the inter-
mittent, application of a shunting ground to
the tip conductor of the fundamental circuit
in the well-known manner for shunting the

stepping relay 1315 of the sender. At the

sender upon the operation of relay 1315 with

register - relay 1509 operated and’ control

switch 1200 in position 4, a circuit is estab-
lished from ground at.cam 1204, lower right
contact of cam 1217, conductor 1233, contact
bf relay 1315, conductor 1234 loyer'.loft
and Ttight .contacts of cam 1235,. conductor

1936, .outer right back contact of relay 1404,

“conductor 1492, upper leff contact of cam

1232, lower left contact of cam 1237, conduc-

tor 1257, right front contact of office. brush
register relay 1509, outer left back contact

-
L]

of register relay 1510, conductor 1520, back

contact of the No. 1’ counting relay 433, wind-

ing of the No; 1 counting relay. 434 to battery

on conductor 702....Relay. 434 .operatés: and
Jocks through the winding of relay-433, front

contact of relay 434, conductor 436, Jower left
contact of cam 1217 to ground at cam 1204,

SRS L NI P " ST LS EP O SRS S h [ VAR S i 1 S X L N
~ but, relay 433 being shunted does not;operate

RN £ Y L L S A S I Yot s A - T A, TR - AN S
until stepping relay 1315 deenergizes in re-

sponse to the
' 'When relay 433 operates, it extends the
previously traced cirguit from conductor 1520
over its front contact, conductoers’435 and

1493, left contacts of cam 1239, conductor
to battery through the winding. of
relay 400. Relay 400 operates upon

1240,

counting

the next, operation, of.stepping relay, 1315

and Jocks through the windings of counting
relays. 401 and 402, front.contact of relay
400, conductor 405, right_front.contact of
relay 1312, conductor.1325, to. ground over
the upper. ) _
cam 1204. Relays 401 and 402 do not oper-
ate in this circuit until stepping reiay 1315
again releases in response to the next shunt-
ing impulse. When relay 401 does operate,
it opens the fundamental circuit thereby: re-
leasing the control relay of the office selector
to arrest further movement of its brush shait.
Relay 402 upon operating closes a circuit
from ground at its contact over conductor
404, outer left back contact of relay 1402,
conductor 1403, right contacts of.cam 1208,
conductor 1326, inner left front contact of
relay 1312, conductor 1213 to battery through
the winding of magnet 1200 thereby advanc-
ing switch 1200 out of position 4 into posi-
tion 6. As switch 1200 leaves positions 4 and
414 the locking circuits of the operated
counting relays are opened at the lower left
contact of cam 1217 and the upper right
contact of cam 1204 and the counting relays
release. The office selector brush shaft has

Taigy F otz el (Fle i T T Tam o t8
¢ first shunting impulse from the

right and lower left contacts of

1,897,089

now been ‘positioned: preparatory to.tripping
the second set ‘of brushes thereof. Assequence
switch: 1200 =1eaves. ;position: 5, ‘the locking
circuit of relay 1320 and the operating. cir-
cuit- of relay. 1812 are opened:at the lower
right contact:iof cam: 1227 and  the upper

right ‘contact of cam 1228 respectively and .

these relays release. - With relay 401 released
the fundamental circuit through the control
relay of the office selector ‘and stepping relay
1815 :of .the: sender may be traced from .bat-
tery through'the office’ s¢lector control relay,
thence to:conductor 319, left back-contactiof
relay 1313, outer‘left back contact of relay
1312; conductor 1314, upper contacts of "cam
1219, conductor:1231,;winding :of stepping
relay 13815, conductor-1316, back. contact of
relay 401, conductor 430, left winding of re-
lay 1317, condiictor 1318, left contacts of cam
1928, . conductor 1256, -thence as: previously
traced to ground at-the: office selector. - -

e group ielection -
-+ With switch»1200 ix:position 6:.and office
oroup register relays 1512 -and: 1513 operated
as:assumed,: a* circuit - is--established:: from
ground at:cam 1204; lower right contact of
cam 11217 ;-conductor 1233, contact :of relay
1315, condiictor 1234, lower-left and right
tontactsof cam 1235, condiuctor 1236, outer

right ‘back!éontact of relay: 1404, conductor

1492; lower right.contact of cam 1237, lower
left 'contact 'of cam+' 1258, :conductor 1259,
right’ frontcontact: ofroffice: group register
relay 1512, outer left front :contact of office
broup. register: relay 1513, conductor 617,
back contact. of the No. .3’ counting relay 437,
winding of the:No: 3 counting relay 438, to
battery.: »Relay~ 438 ‘operates-and locks 1n
series with relay 437, front contact of relay
438, conductor 436;:lower left contact of:cam
1217 'to ground -at cam 1204.- ‘At the oflice
selector: thé’ control relay operating over the
fundamental circuit ‘causes’ the advance of
the brush shaft in a group selection move-
ment and the tripping of the selected second
set of brushes.  During the group selection
movement, shunting impulses are transmit-
ted over the ‘tip fundamental conductor for
intermittently shunting down stepping re-
lay 1315 of the sender. Upon the first shunt-
ing down of relay. 1315, counting relay 437
operates in the.locking circuit of relay 438
and- extends .the counting relay. control cir-
cuit over the front contact of relay 437, the
back contact of relay 431 to battery through
the winding of relay:432., On the next de-
energization of relay 1315, relay 432 operates
and locks in series with relay 431, front con-
tact of relay 432, conductor 405 to ground
over the lower contacts of cam 1209. Upon
the next deenergization of stepping relay
1315, relay 431 operates and extends the con-
trol circuit over its front contact and the
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the winding of relay 434. = . .
- On the next energization of stepping relay

back contact of relay 433 tobatﬁexgm ﬁh’tough '

‘1315, relay 434 operates and locks. through

the winding of relay 433, its own front con-
tact, to ground as previously traced on' con-

- ductor 436. "When relay 1315 again deener-

10

15

20

g1zes relay 433 operates and extends the oper-
ating circuit over 1ts front contact, conductors
435-and 1423, upper contacts of cam 1239, con-
ductor 1260, back contact of:office group reg-
1ster relay 1515, conductor <1240 to:battery

through the winding: of counting relay 400.

Upon the next energization: of stepping relay
1315, relay 400 operates and locks .in‘'series

~withrelays 401 and 402 over iits: own front

contact and to ground on. conductor -405.
When stepping relay 1315 again: déenergizes
relaysi401 and 402 operate, relay 401 opening
the . fundamental - circuit to arrest: further

~ group selection:movement of the office selector

and relay 402 closing:a circuit from :ground
over: its contact,: conductor: 404; outer -left

~ back- contact of relay 1402, -conductor:1403,
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upper right: and lower left contacts ofiicam
1208, conductor 508, back contact 6f:relay 502,
conductor 1214, outer right back contact of
relay 1500, conductor 1521, right normal con-
tacts of relay 1108 to ‘battery through the
winding of slow-to-release relay1109.:'Relay
1109 :operates ‘and * closes - an’ obvious:‘circuit
for slow-to-operate: relay::1108; which :after
an-interval: operates and locks over itsiright
alternate contacts to'ground on-conductor 1521
opening-at itsTight normal: contactsthe:oper-
ating icircuit of rélay 1109. After’an inter-
val, relay 1109 releases, closing a ¢ircuit-from
ground.at its back contact, left-alternate :con-
tacts of relay 1108, conductor:1215;:conduec-
tor: 1212, upper' right -contact: 6f camr 1211,
contact- of cam 1201 to battery through the
windimg of magnet 1200 for advancing switch
1200 1nto position 7.-. The delay introduced
through the operation of relays1108 and 1109
allows sufficient time to permit:the office se-

“lector to hunt for an idle trunk in the selected

group before switch 1200 is advanced: into
position. 7 for making a test. of the selected
group of trunks. e

| Incoming trunk Z‘éjgt o

Upon the advance of sequence switch 1200
out of positions 6 and 614, the locking circuits
of the operated counting relays are ‘opened
at the lower left contacts of cams 1217 and
1209, relay 402 upon releasing in turn releas-
ing relays 1108 and 1109 and relay 401 upon
releasing again closing the fundamental eir-
cutt for testing the selcted trunks outgoing
from the office selector to an incoming selector.
With compensating resistance register relays
1413, 1415 and 1417 operated as previously
assumed, the fundamental circuit may now be
traced from battery through the winding of
the control relay (not shown) of the incom-

1,897,069
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1ng selector thence to-conductor:319 .as pre-
viously traced, left back contact of relay 1313,
outer left back contact of relay 1312, conduc-
tor 1514, right contacts of cam 1219, conduc-
tor 1220, outer left back contact of relay 1006,
conductor 1012, resitance 1218, lower left and
upper right countacts of cam 1221, conductor
1222,.r1ight front contact of compensating re-
sistance register relay 1417, conductor 1436,
winding of trunk test relay 1336 conductor
1316, back contact of relay 401, conductor
430. left winding of relay 1317, conductor
1518, upper contacts of cam 1223, conductor
1224, right front contact of compensating re-
sistance register relay 1415, resistance 14929,
back contact.of register relay 1416, conductor
1419, right contacts of cam 1225, conductor
1226; right back'contact of relay 1818, thence
asitraced to-ground at the incoming selector.
If'the incoming selector is in normal condi-
tion, relay 1336 operates closing an obvious
circuit: for relay 1320 ‘which nowlocks over
the locking ‘circuit previously described clos-

ing ‘the ‘previously ‘traced circuit for relay
1312. *Reléy 1312 upon operating establishes *

anew fundamental circuit traceable as previ-
ously::describéd: to. the' left back contact of
relay 1313, thence ‘over the outer left front
contact of relay 1312, conductor 1323, right
contacts of cam 1230, conductor 1231, wind-
g of stepping relay 13815, conductor 1316,
back contact of relay 401, conductor 430, left
‘winding of relay 1317, conductor 1318, upper
contacts of -cam 1223, conductor ‘1224, right
front contact of relay 1415; resistance 1429,
back contact.of relay 1416, conductor 1419,
thence :2s traced to ground at the incoming

selector.. With- rélay 1312 ‘operated: trunk

test relay 1336 releases. : The sender is now

an:conditionr for controlling the incoming se-

lector in its brush selection movement.
i With selection .control switch 1200 in posi-

fion 7, a circuit is closed for operating relay
1005, extending from battery, winding of re-
1ay 1005, inner left back contact of class relay

1008, conductor 1007, upper left contact of
cam 1217, to ground at cam 1204. Tt will be
recalled that 1n response to the keying of the
designation 1379 and the start combination,
relay 607 of the thousands register, relavs 609

and 610 of the hundreds register, relays 613
and 1004 of the tens register, relays 1102 and

1103 of the units register and a start relay 901
were operated. When, therefore, relay 1003
operates, with thousands register relay 607

operated, a circuit 1s closed for transferring

the thousands digit vegistration to relay 1506.
This circuit extends from battery through the
winaing o1 relay 1506, conductor 1507, outer

left {ront contact of relay 1005, conductor

1003, mner ieft front contact of thousands
register relay 607 to ground on conductor
1309.  1f the thousands digit were 2 with reg-
ister relay 616 operated, relay 1407 of the

dastrict brush register which also serves as an
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incoming brush register would be operated
over & circuit through its right winding, con-
ductor 1408, inner left front contact of relay
1005, conductor 1009,.inner left front contact
of register relay 616 to ground on conductor
1309. If the thousands digit were 3 with reg-
ister relays 607 and 616 operated, relays 1506
and 1407 would both be operated over the cir-
cuits traced and in a similar manner relays
of the district brush register and relay 1506
would be. operated as follows to register the
thousands digits 4 to 9, inclusive; thousands
register relay 1010 being operated for digit 4
would operate relay 1409 thousands register
relay 1011 being: operated for:digit 5 would
operate relay 1410; thousands register relays
607 and 1011 being operated for digit 6 would
operate relays 1506 and 1410; thousands reg-
isters relays 616.and 1011 being operated for
digit 7 would operate:relays: 1407 and 1410,
thousands register relays 607;:616 and 1011

lays 1506, 1407 and 1410 and thousands regis-
ter relays 1010 and: 1011 being- operated for

digit9 would .operate relays:1409 and 1410.

If the:thousands:digit: were zero:hone of the
relays; 1506, -1407;.1409; and 1410 - would be

operated. The remaining registrations.‘on -r.
the hundreds, tens;and: units register relays

dare:not transferréd. - .
- In response to the operation of the control
relay of the incoming selector 380, the brush
shaft of the incoming. selector 1s:driven up-

ing the intermittent application of a shunt-
ing ground to the tip conductor of the funda-
mental ‘circuit in the well-known manner for
intermittently.’shunting down: the stepping
relay 1315.0f the sender. At the sender upon
the:initial operation of:relay 1315 with none
of: the district brush register relays 1407,
1409 and ‘1410 operated, but with relay 1506
operated, to register the fact that an incoming
selector brush set should be selected in ac-
cordance with the recistered thousands digit
1, a'circuit is established from ground at cam
1204, lower right contact of cam 1217, con-
ductor 1233, contact of pulsing relay 1315,
conductor 1234, lower left and right contacts
of cam 1235, conductor 1236, outer right
back contact of relay 1404, conductor 1422,
richt contacts of cam 1237, conductor 1238,
left back conductor of register relay 1410,
outer right back contact of relay 1409, left
hack contact of relay 1407, conductor 1423,
Jeft contacts of cam 1239, conductor 1240,

winding of the No. 0 counting relay 400 to

battery. Relay 400 operates and locks
through the winding of counting relays 401
‘and 402 in parallel over conductor 405, outer

‘right front contact of relay 1312, conductor

1325, upperrightand lowerleftcontactsofcam
1204, to ground, but relays 401 and 402 do not

operate in this locking circuit being shunted
by ground over the circuit previously traced
through'-the contact of pulsing relay 1315.

When relay 1815 releases due to the conrec-

tion of .ground to the tip' fundameéntal-con-
ductor as the incoming brush shaft reaches:a
position to-select the first brush set thereof,
relays 401 and 402 operate, relay 401:open-
ing the fundamental circuit to release the in-
coming selector control relay to arrest further
brush selection movement and.: relay 402 ad-
vancing the selection control switch 1200 out
of position 7 into position 9.- This’ circuit
may be traced from battery, winding of:mag-
net 1200, conductor 1213, innerleft front con-
tact of relay 1312, conductor 1326, right ¢on-
tacts of -cam 1208, conductor 1403, left back
contact of relay 1402, conductor 404 to grouiid
at ‘the .contact of relay:402: ‘When:the se-
quence switch. 1200 ‘leaves ‘position 714, the
locking circuit of counting relays 400,401 and
402 is opened at-the upper right cortact of
c¢am 1204 and the- counfing relays -rélease,

As sequence switch 1200 leaves.position 8;thé

circuit of relay 1312 is-opened at!the npper
left -contact of cam 1228,-and relay 1312ire-
Jeases. - vl il e L RDID eyt
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W counfing: relay 401-and firelié,ji 1312
from the-tip: fundamental -conductor- 319,
over the outer left back contact of relay 1312,
conductor 1314, right contacts of cam 1219,

conductor; 1220, outer:left back contact:.of
relay 1006;.conductor 1012, lower -left--and

upper. right contacts of cam 1230, conductor
1281, winding ‘of stepping relay 1315, thence
as itraced through the left winding of over-

flow relay 1817 to the ring. fundamentai con-

ductor 323. The control:relay of the incom-
ing - selector 380 and stepping relay 1815 of
the sender coperate, but overflow relay 1317
does not receive current in the proper direc-
tion to operate at this time. ‘The control re-
lay of the incoming selector is now: instru-
mental in driving the selector brush' shaft
upwardly in a group selection movement, the
first set of brushes being tripped in the well-
known manner during the initial portion of
this movement and shunting ground being
connected to the fundamental tip conductor,
from the group commutator segment, to in-
termittently release the sender stepping re-
~ Stepping relay 1315 upon operating with
relay 1506 and hundreds register relays 609
and 610 operated in accordance with the
thousands digit 1 and hundreds digit 3, a
circuit is established from _
1204, upper right contact of cam 1217, con-
ductor 1234, contact of stepping relay 1315,
conductor. 1233, upper contacts of cam 1235,

oround at cam
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released, . the. . fundameéntal -circuit. extends
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conductor 1236, outer right back contact of

relay 1404, conductor 1422, lower right con- -
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tact of cam 1237, upper right contact of cam
1232, conductor 1241, outer right front con-
tact of relay 1506, conductor 1508, inner right
back: contact of relay 1410, conductor 1424,
outer left back contact of hundreds register

- relay 1014, ‘conductor 1015, lower back con-

tact of the No. 2" counting relay 431, winding
of the No. 2 counting relay 432 to battery on
conductor 702, counting relay 432 operates
closing a locking circuit for itself through
its‘'winding; the winding of the No. 2’ count-
Ing relay 431, front contact of relay 432, con-
ductor 405, to ground over the lower con-
tacts of cam 1209, but relay431-being shunted
does not operate until' stepping relay 1315
deénergizes as ‘the incoming brush shaft ap-
proaches- the first group 'selection position.

- When relay 431 operates it extends conductor

1015 over its front contact, the back contact

* of ‘the No.-1” ‘counting relay’ 433 to battery

through the winding of ‘the No. 1 counting
relay 434. Relay 434 operates upon the next
energization ‘of ‘stepping relay 1315 and

locks through the winding of counting relay

433, the front contact of relay 434, conductor
436, lowerleft contact of-cam 1217, to ground
at cam 1204. "On the next deenergization of
stepping relay- 1315, counting relay 433 op-

erates extending conductor 1015 “over: the

front ‘contacts :of  relays 431 :and 433.: con-
ductors 435 ‘and’ 1423; Teft ‘contacts of ‘cam
1239, condiictor 1240 to battery through the
winding of the No. 0 sending relay 400. - On

_ the'next energization of telay 1315, relay 400

560

€0

6o

operates locking ‘through' the ‘windings of
relays 401 and 402 which latter relays op-
erate upon the next deenergization of relay
1315, relay 401 opening the fundamental con-
trol circuit to arrest the incoming selector
i’ position for hunting in the third group
of trunks accessible to the selected first set
of brushes and relay 402 closing a circuit to
advance sequence switch- 1200 out of posi-
tion 9 into position 11. -~ .

_ The circuit for advancing sequence switch
1200 may be traced from ground at the con-
tact of relay 402 over conductor 404, left back
contact of relay 1402, conductor 1403, upper
contacts of cam 1208 to battery through the
winding of magnet 1200." "As - sequence
switch 1200 leaves positions 9 and 914, the
locking circuits of the operating-counting re-
lays are opened at the Tower left contacts of
cams 1217 and 1209. ‘Relay 401 upon releas-
Ing again closes the fundamental circuit.
As sequence switch 1200 passes through po-
sition 10, the fundamental loop in the sender
15 closed as previously traced from conductor
819, left back contact of relay 1313, outer
left back contact of relay 1312, conductor
1314, right centacts of cam 1219, conductor
1220, outer left back contact of relay 1006,
conductor 1012, resistance 1218, lower con-
tacts of cam 1221, resistance 1242, conductor
1226, right back contact of relay 1313, to

17

conductor 323, thereby establishing a-high
resistance discharge path for the cable ex:
tending to the incoming selector. “When. se-
quence switch 1200 reaches position: 11 the
high resistance discharge path is-opened at
the sender and the same fundamental loop as
employed for incoming group selection is
established at the sender through the wind-

ings of the sender stepping relay 1315 and

overfiow relay 1317. Following the comple-

tion of group selection, the incoming selec- -

¥

selector in the well-known manner.: ' ¢

tor hunts for ande connects with an-idle final

{Tenal brush selection .. ;.. .
- The sender stepping relay 1815, now: oper-
ates preparatory to controlling final seléctor
brush selection: In the well-known manner
the brush shaft of the final seledtor 885-is
now advanced in a brush selection moverent
transmitting - impulses for ‘mtermittently
shunting  the sender stepping relay1315.
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Upon the first energization of relay 1315 over

the fundamental circuit, with-hundreds reot

ister relays 609 and 610 operated,i‘as: de-
scribed, to register the hundreds digit 3; 4
circuit is established from:-ground “at cam
1204, upper right contact of cam 1217, con-
ductor 1234, contact of relay ‘1815, conduc-
tor 1233, upper contact-of cam‘1235, conduc-
tor 1236, outer right back:contact of:relay

1404, conductor 1422, lower right and upper

left:contacts of cam' 1237, conductor 1243, left
back contact of hundreds register rélay 1016;
conductor 1017, outer left front contact of
register relay 610, cuter left front contact:of
register relay 609, conductor 617, back con.
tact of the No. 3" counting relay 437, wind-
ing of the No. 8 counting relay 438 to battery
on conductor 702. Relay 438 operates and
locks in series with relay 487, over the front
contact of relay 438, conductor 436, lower left
contact of cam 1217, to ground at cam 1204,
but relay 437 being shunted does not oper-
ate. Upon the first deenergization ‘of step:
ping relay 1315 in response to the first shunt-
Ing impulse applied from the final selector,
counting relay 437 energizes and transfers
conductor 617 over the front contact of relay
437, the back contact of the No. 2’ counting
relay 431 to battery through the winding of
the No. 2 counting relay 432. TUuon the next
energization of relay 13815, relay 482 operates
and locks in series with relay 431.- Upon the
next deenergization of relay 1315, relay 431
operates in a similar manner. "The counting
relays 433 and 434 operate in response to the
next energization and release of stepping re-
lay 1315. When relay 433 operates it ex-
tends control conductor 617 over its front
contact, conductors 435 and 1423, left con-
tacts of cam 1239, conductor 1240, winding of
the No. 0 counting relay 400, to battery. Re:
lays 400, 401 and 402 now operate 1n the man-
ner previously described. When relay 401
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 operates the fundamental circuit i1s opened
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to arrest the further brush selection move-
ment of the final selector and when relay 402
operates a circuit is established for advanc-
ing sequence switch 1200 out of position 11
into position 13. The final selector has now
been positioned preparatory to tripping the
fourth set of its brushes.

Final tens selection

. The circuit for advancing sequence switch
1200 into -position 13 may be traced from
ground at the contact of relay 402, over con-
ductor 404, left back contacts of relay 1402,
conductor 1403, upper contacts of cam 1208
to battery through the winding of magnet
1200... As sequence switch 1200 leaves posi-
tions 11 and 111/, the locking circuits of the
operated counting relays are opened at the

lower left contacts of cams 1217 and 1209.

When sequence switch 1200 reaches position
13, the fundamental circuit employed for

- final brush  selection -is again established.
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Relay 1315 again operates and the final selec-
tor is in the well-known manner advanced 1n
a group or.tens selection movement, the se-
lected fourth .set of brushes being tripped
during the initial portion of this movement.
As:the. final:selector brush shaft advances
from group. to. group shunting impulses are
transmitted for intermittently operating the
sender stepping relay 1315.

..XUpon the first energization of relay 1310,

with tens. register relays 613 and 1004 oper-
ated as described, to register the tens digit 7,
a circuit is: established from ground at cam
1204, upper right.contact of cam 1217, con-
ductor 1234, contact of stepping relay 1315,
conductor 1233, upper contacts of cam 1233,
conductor 1236, outer right back contact of
relay 1404, conductor 1422, lower right con-
tact of cam 1237, lower left contact of cam
1232, conductor 1244, left back contact of
tens register relay 1018, conductor 1019, left
front contact of register relay 613, outer left
back contact of register relay 618, conductor
1015, back contact of the No. 2’ counting re-
lay 431, winding of the No. 2 counting relay
432 to battery on conductor 702. In response
to the intermittent operation of relay 1319,
counting relays 432, 431, 434 and 433 oper-
ate successively, relay 433 upon operating
extending the counting relay control con-
ductor 1015 over the front contacts of relays
431, and 433, conductors 435 and 1423, upper
left contact of cam 1239, upper right contact
of cam 1245, conductor 1246, cuter left front
contact of tens register relay 1004 conductor
1020, back contact of the No. 9’ counting re-
lay 439 to battery through the winding of
the No. 9 counting relay 440. In response
to the further intermittent operation of step-
ping relay 1315, counting relays 440, 439, 442,
441, 444, 443, 446, 445, 448, 447, 400, 401 and

1,897,069

operates, the fundamental circuit 1s opened
to arrest the final selector brush shaft with
1ts fourth set of brushes in position to advance
over terminals of the eight group of the
brush bank in which subscriber’s hine 390
terminates and relay 402 closes a circu:t for
advancing sequence switch 1200 out of posi-
tion 13 into position 15. -

Final units selection

The circuit for advancing sequence switch
1200 into position 15, may be traced from
ground at the contact of relay 402, conductor
404, left back contact of relay 1402, con-
ductor 1403, upper contacts of cam 1208 to

battery through the winding of magnet 1200.

As sequence switch 1200 leaves positions 13
and 1314, the locking circuits of the operat-
ing counting relays are opened at the lower

left contacts of cam 1217 and 1209. When

sequence switch 1200 reaches position 15, the
fundamental circuit is again established. Re-
lay 1315 again operates and the final selector
is in the well-known manner-advanced in a
terminal or units selection movement. Asthe
brush shaft advances from terminal position
to terminal position, shunting impulses -are
transmitted for intermittently operating the
sender stepping relay 1315. -~ .

. Upon the first energization of relay 1315,
with the units register relays 1102 and 1103
operated as described to register the units
digit 9, a circuit is established from ground
at cam 1204, upper right contact of cam 1217,
conductor 1234, contact of relay 1315, con-
ductor 1233, upper contacts of cam 1235,
conductor 1236, outer right back contact of
relay 1404, conductor 1422, lower right con-
tact of cam 1287, lower right contact of cam
1232, conductor 1247, outer left front con-
tact of units register relay 1102, conductor
1107, back contact of the No. 4" counting re-
lay 449, winding of the No. 4 counting relay
450 to battery on conductor 702. In response
to the intermittent operation of stepping re-
lay 1815, counting relays 450, 449, 438, 437,
432, 431, 434 and 433 operate 1n succession,
relay 438 upon operating extending the count-
ing relay control conductor 1107, over the
front contacts of relays 449, 437, 431 and 433,
conductors 435 and 1423, upper left contact
of cam 1239. lower left contact of cam 1245,
conductor 1248, outer left front contact of
units register relay 1103, conductor 1020, back
contact of the No. 9’ counting relay 439, to
battery through the winding of the No. 9
counting relay 440. In response to the further
intermittent operation of stepping relay
1315, counting relays 440, 439, 442, 441, 444,
443, 446 and 445, 448, 447, 400, 401 and 402,
operate in succession. When relay 401 op-
erates the fundamental circuit is opened to
arrest the final selector brush shaft with the
brushes of its fourth brush set in engagement

65 402, operate in succession. When relay 401 with terminal 1379 of the desired Iine 390,
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and relay
crcuit for advancing sequence switch 1200
out of position 15 into position 17. As switch
1200 leaves positions 15 and 151/, the lock-
ing circuits of the operating counting re-
lays are opened at the lower left contacts
of cam 1217 and 1209. In position 17 the
fundamental circuit is again closed through
the winding of the sender stepping relay 1315
and the left winding of overflow relay 1317.
Following the completion of final units
selection, the sequence switch of the Incoming
selector advances in the well-known manner,
reversing the connection of battery and
ground to the conductors 319 and 323 of the
fundamental circuit, and upon finding the
fundamental . circuit closed at the . sender
through the back contact of counting relay
401, further advances cutting off the reversed
battery. At the sender, the momentary re-
versal of battery causes the operation of step-
ping relay 1315 and the: operation of polar-
1zed overflow relay 1317 which locks to bat-
tery through its right winding; conductor
1327, upper left and lower right contacts of
cam 1249, cenductor 1250 to ground at the

front contact of relay 1317. At its front

contact, relay 1317 also establishes a circuit
extending over.conductor 1250, richt contacts
of cam 1249, coenductor’' 1251; to- battery
tirough' the winding of relay 1402. Relay
1402. ‘at 1ts back contact opens:the circuit
over which operating ground was .supplied
to contacts of the register relays for operat-
ing the counting relays and with stepping
relay 1315 operated, closes a circuit. for op-
erating the No. 0 counting relay 400. The
cireult of relay 400 may be traced from bat-
tery, winding of relay 400, conductor 1240,
middle front contacts .of relay 1402, con-

ductor 1236, upper contacts of cam 1235,

conductor 1233, contact of stepping relay

1315, conductor 1234, upper right contact of
‘cam 1217 to ground at cam 1204. Assoon as

the reversed battery is disconnected at the
incoming selector, relay 1315 releases and
counting relays 401 and 402 operate in series
with the winding of relay 400 over the front
contact of relay 400, conductor 405, to ground
at the lower contacts of cam 1209. In the
event that relay 1315 does not remain oper-
ated long enough to permit counting relay
400 to operate, an alternative operating cir-
cuit for relays 400, 401 and 402 in series is

5 established over conductor 403, inner front

contact of relay 1402, conductor 1425, right
contacts of cam 1252, conductor 1253, to
ground at the inner right front contact of

relay 1302. Relay 401 upon operating opens

the fundamental circuit and relay 402 upon
operating closes a circuit for operating relay
1313. ' ' o N

The circuit of relay 1313 may be traced
from ground at the front contact of relay

5 402, conductor 404, outer left front contact

402 closes the previously traced

of relay 1402, conductor 1426, to battery
through the winding of relay 1313. Relay
1313 upon operating closes a circuit for re-
lay 1328 over the alternate contacts of relay

1304, conductor 1329, upper left and lower

right contacts of cam 1245, conductor 1403,
to ground at the inner left front contact of
relay 1313." -With relay 1328 operated the
fundamental tip conductor 319 is connected

- through resistance 1330, the front contact of

relay 1328 to the ring conductor 323 of the
fundamental circuit, thus simulating the
trunk closure which is usually made when a
regular district selector is employed in an
established connection. This circuit is
malntained until the fundamental circuit is
opened at the trunk circuit of Fig. 8. Relay
1328 upon operating also extends its oper-
ating ground to battery through the winding
of relay 1305, which locks over its left front

12

contact to ground on conductor 13038 lock-

ing relay 1328 operated and opening the cir-
cuit of relay 1304 which releases. With relay
1305-operated and relay 1304 released, ground
on conductor 1303 extended over the left
front contacts of relays 1805 and 1328, nor-
mal contacts of relay 1304, right front con-
tact of relay 1305, right back contact of relay
1331, conductor 1332, to battery through the
winding of relay 910. Relay 910 upon op-
erating locks over its right contact to ground
on conductor 1303 and at its left back con-
tact opens the shunt around the high resist-
ance left winding of relay 500. The current

now flowing from ground through the wind- I-
1gs of relay 500, conductor 321, brush 326,

and thence as previously traced to battery in
parallel through the windings of relays 324
and 309 is not of sufficient strength to main-
tain relay 324 operated and it releases.

Relay 324 upon releasing closes a circuit
from battery, upper winding of relay 306,
upper back contact of relay 824, to ground
over the upper right and lower left contacts

of cam 315, relay 306 upon operating closing !

a circuit from ground at its upper front con-
tact, upper left contact of cam 312, to bat-
tery through the winding of magnet 310 for
advancing sequence switch 810 out of position

12 1nto position 15. As sequence switch 310 1

leaves position 14, the conductors extending
to the sender are opened and the sender is
released by the opening of the circuit pre-
vi?}usly traced through the windings of velay
500, -
When the circuit through the wirdings of
relay 500 1s opened, relay 500 releases in turn
releasing relays 700 and 1302. Relay 1302
upon releasing disconnects ground from con-

ductor 1303, and relay 700 disconnects off- 25

normal battery from conductor 702, where-
upon all operated relays of the sender release.
At 1ts back contact, relay 700 closes a circuit
from ground over conductor 724, upper left
contact of cam 1211, contact of cam 1201 to
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battery through the winding of magnet 1200,

thus advancing sequence switch 1200 1nto nor-

mal position. - All operated apparatus of the
sender is now in normal condition. =

With sequence switch’310 in position 15,the
talking circuit from the operator’s position to
the incoming selector 380 may be traced over
the tip brushes of office selector 375 and dis-
trict selector 360, .the upper contacts of cam
349, conductor 370, tips of jack 302 and plug
121, upper normal contacts of relay 122, which
released when the operator’s keyset was re-
leased following completion: of keying, inner
upper front contact of relay 123, upper right
winding of repeating coil 113, upper back
contact of relay 127, upper front: contact of
relay 123, winding of polarized supervisory
relay 134, lower back contact of relay ‘127,
lower right winding of repeating- coil. 113,
inner lower front contact of relay 123, lower
normal contacts of relay 122, rings of plug
121 and jack 302, conductor 334, upper con-
tacts of cam 352, ring brushes of district: se-
lector 360.and office selector 375, to the 1n-
coming selector. : From the incoming selec-

tor 880, the talking circuit:is established over

brushes of the incoming selector and brushes
of the final selector 385 to the 'subscriber’s
line -390 ‘in the well-known' manuner.::When
the called subscriber answers, ¢current.flowing
over the talking path: extending from :the in-
coming selector to the operator’s cord circuit
is reversed in the well-known manner, there-
by causing the operation of polarized relay
134. Relay 134 causes the operation of relay
130 over an obvious: circuit: which in turn-at
its upper back contact :opens the circuit of
calling supervisory lamp 129. = ° .~ *
Upon the termination of the:conversation,
the calling and called -subscribers restore
their receivers to the switchhooks thereb};
releasing the answering supervisory relay 10
and the calling supervisory relay 134 where-
upon the lamps 105 and 129 light as discon-
nect signals. The operator upon noting the
lighted lamps withdraws the plugs 101 and
121, releasing the operated relays of the cord
circuit, extinguishing lamps 105 and 129 and
opening the talking circuit to the incoming
selector 360. The withdrawal of plug 121
from jack 302 releases.relay 300 which closes
a circuit from ground at its lower back con-
tact, upper left and lower right contacts of
cam 354, lower back contact of relay 324, up-
per right contact of cam 3822, to battery
through the winding of magnet 310 for ad-
vancing switch 310 into position 18. As
switch 310 leaves position 1614, ground is re-
moved from district test brush 346 at the
Jower left contact of cam 345. In position 18
the cirenit of down-drive magnet 355 1s estab-
lished over the upper contacts of cam 356 to
oround at the back contact of relay 300 and
the district selector shaft is driven into nor-
mal position. Upon reaching normal posi-
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tion a ‘circult is established from battery,
winding of magnet 310, lower left contact of
cam- 322, normal commutator segment 357,
brush 348, upper right contact of cam 341 to
ground at cam- 315 for advancing sequence
switch :810 into normal position. The -cir-
cuits of the district selector are now 1n nor-
mal position. Other -selectors which have
been used in the establishment of the connec-
tion' are restored to normal in the well-
known manner. - - '

Overflow and telzé-téle‘_cbﬂdéﬁ'bm—distﬁct&e-
... lector goes'to tell-tale: .

."The operation of the sender in successfully
completing a . connection -having been de-
scribed, consideration will now be given to
connections. which are.not completed on ac-
count of some irregularity, and first, those
which failed:because a'selector shaft runs to
an -overflow terminal on‘account of an all-
trunks-busy: condition’ or to a téll-tale posi-
tion becatise some trouble arisesin the opera-
tion of the apparatus or.circuits. .. These con-
ditions willi:be considered in.the order: of
their occurrence 1n the ‘advance of selectio
conttrol switch 1200 of the sender. - -
. If: the shaft.of district selector 860 goes
to.tell-tale-in making brush'or group selec-
tion, :that - is, ‘with: sequence switch: 310 in
eithér positions 5. or 7,:a circuit is estab-
lished: from battery through the winding of
magnet 310,-lower right contact of cam 312,
tell-tale commutator segment 358, brush 340,
upper right contact of cam 341, to ground at
cam 315 for advancing switch 310 1nto posi-
tion 8. In position 8 a circuit is closed from
battery -lower winding of relay 306, lower
left contact of cam :330, upper right contact
of cam 307, upper right and lower left con-
tacts of cam 308, back contact of relay 309,
to ground .on conductor 363. Relay 306 op-
erates .and :advances sequence switch 310 to
position 9, sequence switch 310 being then
advanced to position 17 over a circuit ex-
tending from battery through the winding
of magnet 310, lower right contact of cam
312, segment 358, brush 340, upper right con-
tact of cam 841 to ground at cam 315. When
sequence switch 310 leaves position 14, the
conductors extending to the sender are opened
and the sender restores as previously de-
scribed. L

With sequence switch 310 in position 17,

r

interrupted ground is applied over the low- !

er contacts of cam 317 through the winding
of stepping relay 318, to battery thereby 1n-
termittently operating relay 318. On the
first operation of relay 318, 48-volt battery
is connected over the lower contacts of cam
368, resistance 360, inner front contact of
relay 318, right contacts of cam 335, to trunk
conductor 334 and, over the lower contacts
of cam 868, upper contact of relay 318, re-
sistance 859, right contacts of cam 305, to
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trunk conductor 870. If the keyset is still

connected with the cord circuit, and relay
122 of the cord circuit is still operated, trunk
conductors 370 and 334 are extended over
alternate contacts of relay 122 to 24-volt bat-
tery through the windings of polarized relays
234 and 233 respectively at the keyset. These
relays then operate in turn operating relay
235 which locks to ground at the contacts of
relay 211 and locks relay 234. When relay

318 releases, relay 233 releases and with re-

lay 235 operated, the keyset is released and
in turn releases relay 122 as previously de-
scribed. ‘Relay 318 upon releasing also con-
nects 24-volt battery through resistance 361,

back contact of relay 318, right contacts of

cam 335, to the ring trunk conductor 334 and
ground from cam 315 over the lower right
contact of cam 341, upper contacts of cam
369, resistance 362, resistance 359, right con-

tacts of cam 305 to the tip trunk conductor

370, the trunk conductors 370 and 834 then

extending at the cord circuit with relay 122

released through the winding of polarized

v supervisory relay 134. Relay 134 1s thus op-
erated and closes the previously traced cir-

cuit for relay 130 which operates. in turn

opening the circuit of supervisory lamp 129.

When relay 318 again operates, relay .134

releases in turn.releasing relay 130 to relight
lamp 129. Thus due to the intermittent op-

eration of relay 318, the cord: supervisory
lamp 129 1s flashed as a reorder signal that
the operator should pull down the connection

59 and try again to establish the. connection

with another district selector trunk.  “When

the cord circuit plug 121is removed from jack &

-

302, relay 300 releases and the district selector
circult 1s returned to normal as previously
described. -
District selector goes to an overflow position

If the district selector shaft goes to an

overflow terminal in hunting for an office se-
lector 1n position 10 of sequence switch 310
relay 306 releases as ground is not connected

to the overflow sleeve terminal with which
brush 346 engages and sequence switch 310 1s

thereby advanced into position 11. From po-
sition 11 switch 310 is now advanced into po-
sition 17 over the circuit extending from bat-
tery, winding of magnet 310, upper right con-

tact of cam 312, segment 339, brush 340, upper

right contact of cam 341, to ground at cam
315. With sequence switch 310 in position
17, the keyset is dismissed 1if it 1s still con-
nected and the cord supervisory lamp 129
1s flashed as a reorder signal through the in-
termittent operation of relay 318 as previous-
ly described in connection with the establish-
ment of the tell-tale condition. As switch
310 leaves position 14 the sender 1s released
as previously described.

- Office .selector goes to te-ZZ-i-faZe position
If the office selector 375 goes to the tell-

21

tale position in making brush selection, with
control switch 1200 of the sender in position
4, or 1n making group selection with switch
1200 1n position 6 and is of the type which
does not return reversed battery over the
fundamental circuit in that condition, the
sender times out as hereinafter described,
advances the district circuit to the reorder
position and releases. If the office selector is
of the type which sends reversed current,
stepping relay 1315 and overflows relay 1817
of the sender function in the same manner
as will be described in connection with the
advance of an office selector to an overflow
terminal in hunting for an idle trunk.

Offfice selector goes to overflow position -

If the office selector goes to an overflow
terminal while hunting for an idle trunk, it
transmits -reversed current over the funda-
mental circuit to the sender and with sender
control switch 1200 1n position 7, the trunk
test relay 1336 operates in turn operating
relays 1320 and 1312 as previously described.
Relay 1312 upon operating removes the high
resistance 1218 and the winding of trunk test
relay 1336 from the fundamental circuit and
conhects the winding of stepping relay 1315
into the fundamental circuit as previously
described. The resistance of the fundamental
circuit 1s now reduced to such an extent that
stepping relay 1315 and overflow relay 1317
operate on the reversed current. Relay 1317
upon operating locks over its right winding;,
conductor 1327, upper left and lower right

contacts of cam 1249, conductor 1250, to

round at the front contact of relay 1317
and - extends 1ts locking "ground over the

- right contacts of cam 1249 and cenductor

12561, thereby operating relay 1402, and
over the lower left contact of cam 1249,
conductor 1268, winding of relay 1331,
to battery on conductor 702. Relay 1331,
upon operating, locks to ground at its inner

- left front contact and establishes a circuit

from battery, winding of relay 1113, con-
ductor 1114, outer left front contact of relay
1331, conductor 1115, left normal contacts of
relay 1108 to ground at the back contact of
relay 1109. Relay 1113 operates, connects
loecking ground to conductor 1115, and estab-
lishes a circuit for relay 1109 extending from

ground at its right contacts, over the right

normal contacts of relay 1108. Relay 1109

operates closing an obvious circuit for relay

1108 which after an interval operates, lock-
ing to ground at the front contacts of relay
1113 and opening the circuit of relay 1109
which after an interval releases. With re-
lay 1113 operated and relay 1109 released, a
circuit 1s closed from ground at the back con-

tact of relay 1109, left alternate contacts of

relay 1108, left contacts of relay 1113, con-
ductor 1116, lower right contact of ¢cam 1211,

winding of magnet 1200 to battery for ad-
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vancing the ‘control switch 1200 into posi-
tion9.~ - '

. Tf the office selector has been used to estab-
lish :a‘ connection to another operator’s posi-
tion in' response to the keying of an oper-
ator’s code, -or in response to the keying of
a'.code indicating a call indicator connec-
tion; ‘then when the trunk test relay 1344
operates;-with control switch 1200 in posi-
tion ‘¢ and-rélay 1320 operated, relay 1312 1s
not- operated. In this case the fundamental
ciréuit does not include resistance 1218 and

- thierefore reldy 1317 operates in series with

16

reldy “1844 “in ‘response to reversed battery
over the fundamental circuit and following

 the operation.of relay 1317, relays 1331, 1113.

20

25

32

1109 and 1108 operate to advance switch 1200
into position 9asjust described. ¢

i Relay 1331 upon operating maintains the
fundamental ‘¢éircuit closed over the :upper
contacts of ‘cam 1230 at its right front con-
tact,” ‘while : control switch 1200 advances
from" position: 4 to’ position 7. After
switch 1200, léaves position 734, the funda-
mental: ¢ircuit is opened, releasing stepping
relay:1315. : The:operation of relay 1315 with
relay: 1402 opérated causés the operation of
counting relay:400-over a circuit extending
from ground at cam 1204, lower right contact
of ‘cam :1217, ‘conductor 1233, contact of re-
lay 1315, -conductor 1234, contacts of cam
1235, conductor 1236, front contact of relay
1402, conductor 1240 to battery through the
Winciingv“df§irela,y? 400. Relay 400  operates

L

- and - locksthrough-the windings of relays 401.

arid 402, relays 400 and 402 operating as soon
as relay 1315 releases, relay 402 upon operat-

- ing closing’a circuit:from ground at 1its con-

<40

60

65
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tact: over conductor 404, outer front contact
of relay* 1402, conductor 1426 to battery
through' the” winding of relay 1313, which
operates -logking to ground on conductor
1308, permanently opening the fundamental
circuit and-closing-a circuit extending frem
ground at its- léf?;-j front. contact over con-
ductor 1408, upper -contacts of cam 1208 to
battery through the winding of magnet 1200
for -advancing-switch 1200 into position 17.
With 'switch 1200 in position 17 and relay
1313 -operated, a circuit is closed for relay
1328 over the alternate contacts of relay 1304,
conductor:1329, upper left and lower right
contacts of cam 1245, conductor 1403, to
oround:-at the inner left front contact of re-
lay 1313. ‘Relay 1328 extends its operating
ground to battery through the winding of

' relay 1305 which locks itself and relay 1328

to ground on conductor 1803 and opens the
circuit of relay 1304 which releases.

- Relay 1831 also closes a circuit extending
from ground at its inner leit front contact,
conductor 1350, right front eontact of relay
901, conductor 933, outer right front contact
of irelay 408, inner right back contact of re-
lay- 406, conductor 467 to battery through

1,807,069

the winding of relay 934. Relay 934 operates
closing a shunt from ground at 1ts-left.con-
tact over .conductor 935 to ground through
the right winding of relay 500 and since the
high resistance left winding of relay 500 is
at the time shunted by the left back contact
of relay 910, the resistance of relay 500 1s
reduced to 5 ohms whereby the current flow-
ing over: conductor 321 to battery through
the .windings .of relays 309 and 824 is in-
creased. to such.an extent as to cause the op-
eration of marginal relay 309 of the district

“selector. :Relay 309 upon operating locks

over its upper winding and innerupper front
contact to ground on conductor 363 and closes
a circuit from ground at its upper front con-
tact, left contacts of cam 356, upper left and
lower right contacts of cam 354;.lower front
contact of relay 324, upper winding :of re-
lay 314, upper contacts of cam 317, brush
366, conductor 316, back contact of relay 1000,
outer left front contact of relay:1001,:con-
ductor 1025, inner right front contact of re-
lay 505, conductor 536 to battery through the
left winding of relay 1444. Relay 1444 oper-
ates in turn operating relays 1404 and 1437.
Relay::1404 also . closes ‘aicircuit extending
from battery, winding-of relay 910,.conductor

1332, right front contact of relay 1404, con-

ductor:1445,right front contact of relay 1305,

normal contacts of relay 1304, thence to

ground over the locking circuit of relay 1305.
Relay 910 upon operating locks over its right
front contact and its left back contact opens

‘the shunt around the left high resistance

winding of relay 500. - S
The current now flowing from ground
through the windings of relay 500 and wind-

ing of relay 824 is not sufficient to hold relay

324 operated and it releases. With relay 309
operated and relay 324 released a circuit is
established for advancing sequence switch
310 into position 17, extending from battery,
winding of magnet 310, upper right contact
of cam 32, lower back contact of relay 324,
lower right and upper left contacts of cam
354, left contacts of cam 356, to grourd at the
upper contact of relay 309. When relay 324
releases and switch 310 passes beyond pesi-
tion 138, the sender is released, and when
switch 810 reaches position 17, the cord su-
pervisory lamp 129 is flashed as previously
described as a reorder signal. In passing
beyond position 1614 the district selector
brushes are disconnected and any switches
beyond the district selector are released in
the well-known manner. District. selector
360 releases as previously described as soon
as the operator removes plug 121 from jack
302. -

Incoming selector goes to tell-tale or overflow

If an incoming selector is employed in the
establishment of a connection and goes to the
tell-tale position during brush selection with
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selection control switch 1200 of the sender
In position 7,.or during group selection with
control SW1tch 1200 in- position 9, reversed
current is sent over the fundemental circult
operating relays 1315 and 1317 followed by
the operation of relays 1402 and 1331 -as pre-
viously described in connection with office
overflow. Relays 1113, 1109 and 1108 also
operate but perform no useful function at
this time, since when relays 1315 and 1402 op-
erate, relay 400 operates over-a circuit from
bettery through its winding, conductor 1240,
middle front contacts of relay 1402, conduc-
tor 1236, right-and lower left contacts of cam
1235, conductor 1234 contact of ‘relay 1315,
conductor 1233, lower tight contact of cam
1217 to ground at cam. 1204 locking through
the windings of relays 401 and 402. As the in-
c¢oming selector advances out of the reserved
battery position, relay 1315 releases:permit-
ting relays 401 and 402 to operate. - A circuit

is now established from ground at the con-

tact of relay 402, over conductor 404, front
contact of relay 1402 conductor 1426, to bat-
ry through:the mndmg of relay 1813:+ Re-

' la,y 1313 then advances control swutch 1200

ra
U@t

...4_};')
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B

to position 17 as previously described. From
this point the sender' functions ‘as previous-

1y described to advance:the district selector

360 to the reorder position :for flashing the

cord superwsory la,mp 129 and for releasmg

the sender.

If the 1ncommcr selector goes to overflow

during trunk huntmo* for a final selector with
control switch 1200 in position 11, reversed
current is transmitted from the incoming se-
lector over the fundamental circuit and the
sender functions in the same manner as de-
scribed in connection with the advance of the
incoming to.tell-tale and the district selector
360 1s advanced to the reorder position dis-
missing the sender. If the final selector goes
to tell-tale in making any selection, the incom-
ing selector is advanced in the well-known
manner to momentarily send reversed current
over the fundamental circuif just as previous-
ly described for a successful final units selec-
tion and the district selector of Fig. 3-is then
advanced. to the reorder posﬂ;mn dismissing
the sender: 5 - ‘

TmubZe condfztwm in the sender

Condltmns in the sender will now be dis-
cussed which may arise when the sender op-
erations do not progress fast enough-to satis-
fy the sender time measure circuit due to fail-
ure of the operator to key at all, failure to
complete keying, failure to depress the start
key after all digits have been keyed, or due to
an apparatus or circuit trouble which pre-
vents the sender from completing its work
and clearing out after keying has been com-
pleted. The sender is provided for this pur-
pose with two sets of timing circuits, one for
‘measuring the allowable interval from the

23

time the sender is seized until all the digits
have been registered and the other for measur-
ing the allowable interval for making selec-
tions starting from the time all digits have
been keyed. "The first timing circuit, consists
of relays 1026, 1027, 1028 and interrupter
1029 and 1s started from relay 1001, when
the sender 1is seized.. The second tlmmn cir-
cuit consists of relays 1123, 1030, 1031, 1032
and 1033, and 111terrupter 1034 and is started
from the start relay 901, or from relay 1027
when operated.

. As soon. as relay 1001 operates following

the seizure of the sender and interru pter 1029

closes its contacts, relay 1026 operates in a
circuit extendmc’r over the back contact of
relay 1027, contacts of inter ruptr‘r 1029, out-
er left back contact of start relay 901 con-
ductor 908, to ground at the inner ught COn-
tact of rela,y 1001, locking through the wind-
ing of relay 1027, front contact of relay 1026,
thence to g1 ound at the front contact of re-
lay1001. Relay 1027 does not operate in this
locking circuit until interrupter 1029 opens
its contacts. Upon the operation of relay
1027 and the next closure of the interrupter
contacts, relay 1028 operates 1n a circuit ex-
tendmcr over the front contact of relay 1027,
contacts of interrupter 1029, back contact of
relay: 901 to ground on conductor 908 lock-

mg over its “outer right front contact to

ground on conductor 908 independent of the
interrupter contacts. If all dwlts have been
registered and. start relay 901 1s operated be-
fore the above described operations are com-
pleted, relay 1028 does not operate and re-
lays 1027 and 1026 release. If, however, the
keying 1s not comp1eted before relay 1098
operates and locks, relay 1028 closes a circuit
for relay 406 extendmw over the right nor-
mal contacts of relay 4:08 conductor 498 to
cround at the inner left front contact of re-
lay 1028.. Relay 406 upon operating releases
relay 407 which disconnects the impulse re-
leys 411, 412, 413, 421, 422 and 423 from the
tip and 11110* impulsing conductors 829 and
382 extenduw to the operator’s keyset, con-
nects conductor 329 through the inner left

ront contact of relay 406 fo 48-volt battery
through the winding of relay 408 and con-
nects conductor 332 over the right front con-
tact of relay 406 to 48-volt bfltteljf through
resistance 429. As previously eescmbed
both polarized relays 233 and 234 in the hv-
set now respond to release the keyset, direct
ground being then connected at the Ley set,
to conductor 329 thereby causing the oper-
ation of marginal relay 408 Rehy 408 upou

operating locks to ground applied to con-
ductor 428 by relay 1098 opens the operat-
ing circuit of relay 407 'to prevent its re-

-Opera,tmn releases relay 406 and closes a cir-

cult extending from ground at the middle
right front contact of relay 1028, conductor
933, outer right front contaet of relay 408,
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inner right back contact of relay 406, con-
ductor 467, winding of relay 934 to battery.
Relay -934 upon operating stunts the right
winding of relay 500 as previously described

and since the left winding of relay 500 is

at this time also shunted at the back contact
of relay 910, the resistance of rélay .500. is
reduced to such.an extent that marginal re-
lay 309 of the district selector 360 operates.
The operator is thereupon given a reorder
signal as previously described and the sender
is dismissed. ST R A
~ When the start combination has been keyed
and relay 901 is operated indicating that all
digits have been keyed, a circuit i1s estab-
lished for operating the relays of the second
timing circuit.  On the first closure of the

contacts of interrupter 1034, a circuit is es-
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tablished from battery, . resistance 1122,
winding of relay 1123, right back contact: of
relay 1032, right back contact of relay 1030,
contacts of interrupter 1034, conductor 1035
to'ground at the inner left front contact of
relay 901. Relay 1123 locks through -the
right Windingofv relay 1030, front contacts
of .relay 1123 to ground on conductor 1035,
but relay 1030 does not operate until the in-
terrupter contacts open. -On the next clo-
sure of the interrupter contacts, ground on

conductor 1035 is extended through the inter-

rupter contacts, right front contact of relay
1030, left back contact of relay 1032 to bat-
tery through the winding of relay 1031, re-
lay 1081:then operating and locking through
the winding of relay 1032, front contact of
relay 1031 to ground on conductor 1035. On
the next opening of the interrupter contacts,
relay 1032 operates in this locking circuit.
If neither relay 1440 or 1339 is operated: at
this time indicating that the call does not
involve a distant office selector or the trans-
mission of call indicator code impulses, a cir-
cuit is now established for relay 1033 which
may be traced from battery, winding of re-
1033, left front contact of relay 1030,
conductor 1036, right back contact of relay
1440, conductor 1446, outer left back contact
of relay 1339, conductor 1351, outer left front
contact of relay 1032, outer back contact of
relay 1000 to ground at the inner left front
contact of relay 1001. If either relay 1440
or relay 1339 is operated, the circuit of re-

lay 1033 is not established directly follow-

ing the operation of relay 1032 as just de-
scribed, but is delayed until after the contacts
of interrupter 1034 close and again open.
This is brought about as follows: When the
interrupter contacts close following the oper-
ation of relay 1032, a circuit 1s closed from
oground, on conductor 1035, the interrupter
contacts, right front contact of relay 1030,
right front contact of relay 1032, to battery
through the left winding of relay 1030 for
holding relay 1030 operated and over the
inner left front contact of relay 1032, con-

ductor 10387, to battery through resistance
1122 thus shunting relay 1123 and the right
winding of relay 1030, and relay 1123 then
releases. As soon as the interrupter contacts
open again the holding circuit of relay 1030
is opened and relay 1030 releases. A circuit
is now closed for relay 1033 over the left
back contact of relay 1030, outer left front
contact of relay 1032, outer back contact of
relay 1000 to ground at the inner left front
contact of relay 1001 and relay 1033 oper-
ates. - Thus for calls involving a distant
offices selector or -full mechanical - tandem
equipment, a longer time interval 1s measured
before relay 1033 operates. . - ... .
. When-relay 1033 :operates it -closes a cir-
cuit for relay 934 extending over conductor
1038 to ground 'at the outer right front-con-
tacts of relay 1033. Relay 934 in turn shunts
the right winding of relay 500 to cause the
advance of the district selector 360 to-the
reorder position.and the release of the sender
in the manner.previously described. ‘At its
inner right front contact relay 1033 connects
ground to contacts of interrupter 1029 there-
by :starting the: operation of timing relays
1026,1027 ‘and- 1028 which, after a period of
30 to 60 seconds, lights the stuck sender lamp

1039 over a circuit extending from battery,’

lamp :1039, outer left front contact of relay
1028 to ground at the outer right contact of
relay 1033 if the sender does not restore in
the ' meantime. A
o Operating errors T
- If the operator plugs into the district se-
lector trunk circuit of Fig. 3 and keys a num-
ber that requires a trunk terminating direct-
ly in an incoming selector, the first three
digits of the number corresponding to an
operator’s code, class register relay 1405 1s
operated from the decoder in turn operating
relay 1442 and a circuit is established for
relay 1447 extending over the outer contacts
of relay 1442, conductor 1448, inner right
back contact of relay 523, conductor 538, left
front contacts of transfer relay 607 to ground
on: conductor 1303. With relay 1447 oper-
ated, a circuit is closed for relay 934 extend-
ing over conductor 467, inner right back con-
tact of relay 406, outer right front contact
of relay 408, which operated releasing relay
406 following the operation of start relay
901, conductor 933, right back contact of re-
lay 1028, conductor 736, right front contact
of relay 1447, conductor 1254, upper contacts
of cam 1207, to ground at the outer right
front contact of relay 1306. Relay 934 in the
manner previously described causes the ad-
vance of the district selector circuit of Fig. 3
to the reorder position dismissing the sender.

What is claimed 1s: |

1. In a telephone system, an operator’s po-
sition having a cord circuit, a trunk circuit
accessible to said cord circuit and terminat-
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ing in a selector switch, a register sender ac-

cessible from said frunk circuit for control-

ling said selector switch, a calling device at

sald operator’s position for controlling the
registration of desired line numbers in said
sender, operator-controlled means for asso-
ciating sald calling device with said cord cir-

cuit, and means controlled from said trunk

circuit for disassociating said calling device

from said cord circuit..
- 2. In a telephone system, an operator’s po--

sition having a cord circuit, a trunk circuit

accessible to said cord circuit and terminat-.
1ng 1n a selector switch, a register sender ac-

cessible from said trunk®circuit for control-
ling said selector switch, a calling device at

sald - operator’s position for controlling the
registration of desired line numbers in said
sender, a relay for connecting said calling de-

vice to said cord circuit, operator-controlled
means ‘for operating said relay, and means
controlled from said trunk circuit for releas-
ing said relay to disassociate said calling de-
vice from said cord circuit.

3. In ‘a- telephone system, an :operator’s.
position:having a cord circuit, a trunk cir-
cuit accessible to said cord circuit and ter-

minating in a selector switch, a register
sender accessible from said trunk circuit for

controlling said selector switch, a calling de-.

vice at sald -operator’s position for control-
ling the registration of desired line numbers
In sald sender, a relay for connecting said
calling device to said cord circuit, operator-
controlled means for operating said relay,

and relay means controlled from said trunk

circuit for releasing said relay to disasso-
ciate said calling device from said cord cir-
cmt. - o o
4. In a telephone system, an operator’s
position having a cord circuit, a trunk circuit
accessible to said cord circuit and terminat-
Ing 1n-a selector switch, a register sender ac-
cessible from said trunk circuit for control-
ling said selector switch, a calling device at
sald operator’s position for controlling the
registration of desired line numbers in said
sender, a supervisory relay and a supervisory
signal 1n said cord circuit, a second relay for
connecting said calling device to the calling
end of said cord circuit and for disconnect-
ing said supervisory relay therefrom, oper-
ator-controlled means for operating said sec-
ond relay, and means controlled from said
trunk circuit for first releasing said second
relay to disassociate said calling device and
to render sald supervisory relay effective and
for then intermittently operating said super-
visory relay to flash said signal.

5. In a telephone system, an operator’s
position having a cord circuit, a trunk circuit
accessible to said cord circuit and terminating
in a selector switch, a register sender accessi-
ble from said trunk circuit for controlling
said selector switch to select an 1dle outgoing

—

trunk 1n a desired group, a calling device at
said operator’s position for controlling the
registration of desired line numbers in said
sender, a supervisory relay and a supervisory
signél in said cord circuit, a second relay for
conntecting said calling device to the calling
end of said cord circuit and for disconnecting

sald supervisory relay therefrom, operator-

controlled means for operating said second
relay, and means in said trunk circuit oper-
able 1f said selector falls to find an idle out-
going trunk circuit for first causing the re-
iease of said second relay to disassociate said
calling device and to render said supervisory
relay effective, and for then intermittently
operating said supervisory relay to flash said
signal.. - '
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position having a cord circuit, a trunk circuit -

accesslble to said cord eircuit and terminating

in a selector switch, a register sender accessi-.
ble from said trunk -circuit for controlling
sald selector switch in a plurality of selective.
movements, a.calling device at said operator’s:
position for: controlling the registration:of
desired line numbers in said sender, a super-

visory relay and a supervisory signal in said
cord. -circuit, . a second relay for connectmg
said calling device to the calling end of sai

cord circuit and for disconnecting said super-

visory relay -therefrom, operator-controlled

means for operating said second relay,.and.

means 1n sald trunk circuit i1f said selector
overruns in'any -of its selective movements
for first causing the release of said second

relay to disassociate said calling device and

to render said supervisory relay effective and

~ for then intermittently operating said super-

visory relay to flash said signal.. -~
7. In a telephone system,.an operator’s
position having a cord circuit, a trunk circuit
accesslble to said cord circuit and terminating
1in a selector switch, other. selector switches,
a register sender accessible from said trunk
circult for controlling said selector switches
to extend a desired connection, a calling de-

vice at sald operator’s position for controlling
the registration of desired line numbers in

sald sender, a supervisory relay and a super-
visory signal in sald cord circuit, a second

reiay for connecting said calling device to

the calling end of said -cord circuit and for
disconnecting said supervisory relay there-
from, operator-controlled means for operat-
1ng sala second relay, and means in said trunk
circuit operable 1f any of said selectors fails
to find an idle trunk outgoing therefrom for
first causing the release of said second relay
to disassociate said calling device and to
render said supervisory relay effective, and
for then intermittently operating said super-
visory relay to flash said signal.

8. In a telephone system, an operator’s
position having a cord circuit, a trunk circuit
accessible to said cord circuit and terminating
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in a selector switch, other selector switches,
a register sender accessible from said trunk

circuit for controlling said selector switches.

to exterid a desired connection, a calling de-
vice at said operator’s position for controlling
the registration of desired line numbers In
said ‘sender, a supervisory relay and a super-
visory signal in said cord circuit, a second

relay for connecting said calling device to the

calling end of said cord circuit and for dis-
connecting said supervisory relay therefrom,
cperator-controlled means for'operating smﬁl
secend relay, and means in said trunk circuit

“operable if any of said selectors over-run in
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any of their selective movements for first

causing the release of said calling device and

to render said supervisory relay effective and-

foi* then intermittently operating said super-
visory relay to flash said signal. o

*.9: In a telephone system, an operator’s po-
sition havine a cord ecircuit, a trunk circuit
accessible to said cord cireuit and terminating
in a‘selector switch, n register sender accessi-
ble from said trunk circuit for controlling
said selector switch to extend desired connec-
tions, a calling device at said operator’s-posi-
tion for controlling the: registration of de-
sired ‘line numbers 1 said sender, a super-
visory relay and a supervisory signal in said
cord circuit, & second relay for connecting
said calling device to the calling end of said

cord citcuif and for disconnecting said super-.

visory telay therefrom, operator-controlled

means for operatitng said second relay, and

means in said trunk circuit operable if said
calling device is operated to register an incom-
plete or ervoneous line designation in said
sendet- for first causing the release of said re-
lay to disassociate said calling device and to
render said supervisory relay effective and
for theh intermitténtly operating said super-

~ visory relay to flash said signal.
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10. Ina telephone system, an operator’s po-
sition having a cord circuit, a trunk circuit ac-
cessible to said cord circuit and terminating
in a selector switch, a register sender accessi-
ble from said trunk circuit for controlling
said selector switch to extend desired con-
nections, a calling device at said operator’s
position for controlling the registration of
desired line numbers 1n said sender, a super-
visory relay and a supervisory signal in said
cord circuit, a second relay for connectin
said calling device to the calling end of sa1
cord circuit and for disconnecting sald super-
visory relay therefrom, operator-controlled
means for operating said second relay, and
means in said trunk circuit operable 1f said
sender fails to perform its functions within

’ a predetermined period for first causing the

release of said relay to disassociate said call-
ing device and to render said supervisory re-
lay effective and for then intermittently op-
erating sald stipervisory relay to flash said
signal. -

‘visory relay therefrom, operator-contro
means for operating 'sald second relay,
polarized relays at said operator’s position

1,897,069

11. In & telephone system, an operator’s
position having a cord ecircuit, a trunk cir-
cuit accessible to said cord circuit and termi-
nating 1n a selector switch, a register sender

accessible from said trunk circuit for control-

ling said selector switch to extend desired con-
nections, a calling device at said operator’s
position for controlling the registration of de-

sired line numbers in said sender, a super-:

visory relay and a supervisory signal in said
cord circuit, a second relay for conne!cting

sald calling device to the calling end of said

cord circuit and for disconnecting said suﬁyer-_

led

for releasing said second relay to disassociate
sald- calling device and to rehder said -super-

visory relay..effective, and .a. relay in said-

trunk circuit: intermittently operative for

first operating said polarized relays and for

then intermittently -operating said. super-
visory relay to flash said-signal. -, .~

12. In a telephone system,an operator’s po-
sition having a cord -circuit, a trunk circuit

accessible to said cord circuit and terminatin g

1n. a selector swit¢h, .a register sender acces-
sible from said: trunk circait for controlling
said selector.switch to.extend desired. connec-
tions, a calling device at: said operatoi’s posi-

tion forcontrollingthe registration of desired

line numbers in said sender, a polarized super-

visory relay and a. supervisory signal in said

cord cireuit, a second relay for connecting said

calling device to the calling end of said cord
civcuit and.for disconnecting said supervisory
relay therefrom, operator-controlled means
for operating said second relay, two polarized
relays at said operator’s position controllable
respectively over the tip and ring conductors
of said cord circuit and trunk circuit for re-
leasing said second relay to disasseciate said
calling device and to render sald supervisory
relay effective, a relay in sard trunk circuit,

and means to intermittently operate saia;

trunk relay, whereby upon the first operation

of said: trunk relay, battery current of one

polarity is connected to both of said trunk
conductors for operating said two polarized
relays and upon each subsequent release of
said trunk relay, battery of the opposite
polarity and ground are connected to said

trunk conductors for intermittently operat-.

ing said supervisory relay to flash said signal.
In witness whereof, 1 hereunto subscribe
my name this Tth %Of March, 1932,
SR - JAMES B. NEWSOM.
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