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' This invention- relates to a dfal_ switching
telephone system and more particularly toa
district selector link circuit for enabling an

.. operator at a dial switching “A” switchboard

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

nal'to the operator in the event that difficuity’

is encountéred either in the'selector switches
or.in"the sender used.to establish a connec-
tion, so'that the operator may take down the

partially’ established ‘connection and try to

establish &'new.conrection. ~* " 7 7
"In a dial switching telephons system in
which the present irivention i designed to be
employed, ‘¢alls may arrive requiring the as-
sistance of an operator. ' Such calls‘are auto-
matically routed ‘to an operator’s position, at
which position are cord circuits for answer-
ing such'calls. . The operator tipon 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
desired. She then plugs'the calling end of
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. -~ R

The trunk circuit or district selector link
circuit in accordance with the present inven-
tion, is provided with a sender selector
switch whichis'started as soon as the operator
plugs-into the jack of the trunk circuit and
associates 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.’ Ir the present em-
bodiment of the invention, the operator’s po-
sition 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-

. TELEPHONE EXCHANGE SYSTEM

1

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..

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 if it becomes necessary to inform the

operator to reestablish the connection because
of the failure of apparatus used to function

properly. , L
Should it become necessary to signal the
operator to reestablish a connection, this can
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 ¢ord
circuit while the dial or keyset is connected.
The necessity for giving the operator a re-
order signal may arise because of one_ of
several conditions. In the establishment of
2 desired connection the district selector may,
in hunting for an idle trunk extending to the
office of the desired subscriber, or in hunting
for an idle office selector, find all such trunks

busy and thus advance its brushes to an over-

flow ‘position in its bank, or the office or in-
coming selector similarly may find no free
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-

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 a
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
sender 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. :

In accordance with the present invention,
whenever the district selector link circuit re-
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ceives such a reorder signal from the sender,

or an overflow or tell-tale signal, an impulse

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
dlsassoclatron of the keyset from the cord
circuit, and;the connection of the superyisory
relay of the ‘cord circuit with the trunk cir-
cuit. Thereupon a loop circuit through the
supervisory relay: of the cord circuit:to.in-
terrupted ground and battery in: the trunk:
circuit is established whereby the supervisory
lamp of the cord circuit is flashied @s dires:
order signal.

The manner in which-the“invention' funec:
tlons will be more, evident. from the follaw-
mg detall descrlptlon taken in ,connection
w1th _he‘ accompanying, drawmo's in which:
ows. an operator S cord circuit for
spec1a1 service: and mterceptmg

10

15

20, apsw
calls;
Fig ﬁshows the operators telephope and

ke%set clr_é,ult

% shows an outoomg trunk cn‘cult

28, Wluc ermmates in a district. selector- and a,
sen .er seiector foi' connecting the trunk cir-
A0, idle 'sender, and the schematic,

re Sreséntation of an office; an 1ncommg and

:}1 selector and a called subscr;be

4 ‘to 15, 1ncluswe, shoythe

Flg 4-'showing the conntin

[ ntrolllng the settmtr of se etor

% c’cordance with' dlgl,ts reglstered

llnder and other control . relays;

; igs. 5, 6 1,9, 10 and 11 shows rcglstels

for reglstermg dlglts keyed by the operator
a.nd additional control 1elays
Flg . ‘sho .sw1tch for
transm‘lttmg ¢ode “impulses; 1n aceor dance.

40. with’ reg{1stered digits for settmg call. 1nd1-
cator apparatus ‘of manual offices or reg:
istering apparatus of tandem senders in tan-
dem, offices to. whlch 2 connectlon may be.
estabhshed ‘

44 - Flg 12 shows 2 steermo or sender control
sequence switch;

ig. 13 shows control relays; ’
" Figs. 14 and 15 show the selectlon control-

o lin reglsters and additional control relays;

50. dn, v
Fl 16 is a dlavram showing the manner,

in Whmh the remaining figures should be ar-

ranged ‘to. show the complete circuit,.

The cord circuit of Fig. 1 located at the
“AD operator s .switchboard 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-
. ing. ‘sele¢tor multiples or special service
trunks over which calling subscribers may
obtain connection with the “A” switchboard
operators position for the purpose - of ob-
taining the assistance of the operator in
completlng toll'or other calls. The operator’s
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telephone set and keyset of Fig. 2 are com-
mon to all cord circuits such as that shown
in Fig. 1 of the operator’s position. Through
the cord circuit of Fig. 1 the operator has
access to a group of trunk circuits terminat-
ing, in_local district selectors. such as the
trunk 01rcu1t shown ‘in Fig: 8.° The cord
circuit may ‘also have access to a plurahty
of ‘groups of outgoing trunks of the char-
acterdisclosed:initheétcopending:application
of W. B. Strickler:hereinbefore: referred to,
one group of these trunks terminatingn in-

.coming selector switches for terminating toll

calls, the trunks of a second group terminat-

ing-in ‘office’ selectors:of a distant office and

the trunks of,a third group terminating.in
dlstrlct selectors of 8 d1stant ‘taiidem of ce

" The. sender dlsclo d ‘in Flgs 4'to'15, in-
cluswe, 18 51m11ar i’ general to the, sender
disclosed . in’ the pa.tent of Raymond “and
St 1y, No. 1,862 949, granted June 14, 1932,

and is 1dentlcal ‘with the sender dlsclosed n,
t cation. of W ‘B, Stmckler hereln-l

le’ app
before "eferred to.
tooperate
and decoder 0TI

coder and

sclosure ‘The

conductors. extendlng to. th‘i

ho3 n.thé Rayxi;rond and  Scully
,nnectlon to he decoder con-
nector. 7

T¢ will. be. assumed that an 1ncommg con-
nection is extended in any well-known man-

ner to the trink jack. 100 of Fig. I 'and, that,
the desired’ connection . may, be completed»

over the trunk circuit, of. Fig:3.” The opera-

tor 1 upon notmg the. 1I,lum1nat10n of the lamp‘

(not shown) " associated, with, ]ack 100, in-
serts the plug 101 of the cord circuit: shown
in. Fig. 1 into. Jack 100., A circuit is then
established from ground over the sleeves of
jack 100 and’ plug 101 to battery through. the
winding of rélay 102 and the winding of
marglnal relay 103 in serigs, and to battery
in parallel therewith through the non-in-

ductive winding 104 of relay; 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 lamp
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: throuoh lamp 105 and in parallel.

therewith from’ battery 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 the. lower right normal contact

Thig sender 18 arrangedf
on].unctron w1th the decoder;

““decoder, dt'or havmg been',
othitted from the Rmsent applrcatmn for the.
~ purpose of s1mphfymg
eftYmarglns of
Flgs 6 aﬁd v correspond yith: ‘similar con-
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+.of key 111, Relay 110.1ocksiin. a circuit from '
‘battery at the :inner contact. of:relay. 102,
. inner ‘upper alternate contacts and winding

of relay 110-to ground at key 111.. . ..

.-"As soon as plug 101 is fully inserted, relay
:107 operates 1n a.circuit from battery, bal-,
last-lamp 112, upper winding of relay 107,:
lower front contact of relay 103, lower left.
winding of repeating coil 113, lower normal .

contacts of key 114, rings of plug 101:and

jack 100 -and returning over the tips of jack-
- 100 -and ‘plug .101, upon: contacts of key 114,.
- upper left. winding of ‘repeating!-coil -113,

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. .shuxt circuit is thereupon estab-

~-lished for lamyp 105 until the-operator throws
-key 111 to the right'to unlock relay 110 -which.

s 20

circuit may be traced from:ground through

‘lamp 105, back.contact. of .relay-108, front
~contact of relay 107, lower front contact of

relay 110 to:ground at the contaéts-of in-

“terruptér116. In case; howevér, relay 107

vees
105 ‘does not light:::'The:possible flashing of

operates before relay: 110'can operate, lamp

~‘lamp~105 as’ above  described ‘is-incidental
- and has no significance at this timé. < - -

80

- cuit’ 15’ established from:

. "When the ‘operator throws:her key 111 to
the right or talking position, an obvious cir-
' round. over - the
upper right contact of key 111 for:relay 117

“which establishes'a’circuit from ground at

‘the upper front contact of relay 103, inner

upper front- contact 6f 'relay 117, conductor

- 118 to ‘battery through'the upper winding
- of'relay 200. Relay 200 operates-and a talk-

*ing path is thereupon established:from the
“‘upper right winding of repeating’coil 113,

inner upper right contact: of key' 111;-con-

- ductor 119, upper contact of relay 200, right
* winding of repeating coil 201, condenser 202,
“Tower contact of relay "200, conductor - 120,
- inner lower right contact of key 111 to the

lower right winding of coil 113. 'Assuming

“that the operator’s telephone ‘set 208 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

‘with the calling ‘subscriber to ascertain in-

+ formation concerning the desired connection.

60

It will be assumed ‘that the desired con-
nection is cf a character which is'to be com-
pleted over a distriet selector such as is shown

‘in ‘Fig. 3 and that ‘thersfore the operator

first tests for an idle trunk of a group termi-
nating in a district selector switch by test-
ing the tip of calling plug 121 to the sleeve
of the jack of a trunk of that group. If the
trunk is busy there will be battery potential
on the sleeve and this potential will be frans-

" mitted over the tip of plug 121, the upper

normal contacts of relay 122, the inner up-
per back contact of relay 123, the upper nor-

3
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‘mal contact of key 124, conductor 125, con-
.denser 204, to ground through the lower right

winding of repeating coil 205, which induces

-the busy potential through the left winding

of coil 205 into the operator’s telephone set,
thus producing a click in her receiver. As-

suming that she tests the trunk circuit. of
-Fig. 8 and finds.it idle and receives no click,

she inserts the plug 121 into jack 302 there-

by establishing a circuit extending  from
‘ground, winding of relay 300, the lower left

and, upper right contacts of cam 301, the
sleeves of jack 302 and plug 121, windings of

relay 126 and marginal relay 127 in series to
‘battery and in parallel therewith. through

resistance 128 to battery. Due to the re-
sistance of sleeve relay 300 of the trunk cir-
cuit, sufiicient current flows through the
winding of relay 126 to cause its operation,
but marginal 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 lighting the
group busy lamp 303 when all trunks of the

.group are busy. Relay 126 upon operating.

cioses a circuit extending from battery over
its lower contact, the lower normal contact

. of key 124 to ground through the winding of

relay 128 which operates, opening the busy

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

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

‘coil 113. Relay 126 at its lower front con-

tact also establishes a circuit for lamp 129,
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 right, a
circuit is established from ground at the low-
er back contact of relay 208, the right con-
tacts of key 206, conductor 207. the lower

-and upper intermediate alternate contacts

of key 111, the upper winding of relay 122
to battery at the lower contact of relay 123.
Relay 122 thereupon operates and locks in a
circuit from battery over the lower contact
of relay 128, lower winding and inner front
contact of relay 122, conductor 131, back con-
tact of relay 209 and in parallel to ground
through resistance 210 and the winding of
relay 208. Relay 208 operates in this cir-
cuit opening the initial operating circuit of
relay 122 and clesing an obvious circuit for,
relay 211 which operates. Relay 122. at . its
upper and lower alternate contacts, discon-
nects the tip and ring contacts of plug 191
from the right windings of -repeating coil
118, and connects these contacts over con-
ductors 132 and 133 with the operator’s key-
set circuit. _

Relay 211 upon operating closes an obvi-
ous circuit to light lamp 212, connects ground
over conductor 218 for supplying operating
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‘.'20"‘7’308'?"?ihﬁé1“ upper buck “éontact of relay 309, from’~battery-on" conductor 816 over: brush:

)
'

“® 30" ' With seqiience switch310 ifi‘ position 2, re-~ 310, ¢ontact of cam 311, lower-right contact :

7 40 318, lower Wit

..~ thehigh resistance of its

e

“grotind o’ the Xkeys ‘of ‘the keyset 214 ‘and -
“establishes a’ circyit’ from ground at its up-.

“per ‘cofitatt’ ‘through- the winding and upper
. “normal contacts of ‘'rélay 215, conductor 132,

" 5'upjett alternate contacts of relay 122, tips of

- plug 121and jack:802, upper contacts of cam
1305, to battery throtgh the winding ofiistart

relay

the winding, relay 215'
"10''at ‘the” Keyset ‘circuit does not receive suffi-'
‘"clent ‘¢irrent 'to operate.
. ‘relay 800 operated,-closes a-cifcuit from bat--
Vtery, Wper winiding of relay'306, contict of
'relay’8 '

304. Relay 804 operates, but due to-

4, ‘conduétor. 363 to ‘ground at the

21{897;069

‘relay’ 318 :which: releases opening the:circuit
-0f magnet’320-which in turn réleases and.ad-
cvances the: brushes-of switch 350:.0ne step.

In this manner-through the alternate opera-

“ tion.and release: of relay 318:and magnet.320,:

~-the-brushes of switch 350 are advanced .step
»by step until-test brush 366 engages the-ter-
smiinaliof an‘idle sender,; when the previously
-traced -eircuit through ‘the upper- and' lower

swindings of test relay 814 to ‘the test:brush:.
Relay 304, -with 366 will be completed; for example, over con-

I ductor 816, inner: right back contact-of re-
tldy '1000g left backicontact. of: relay 1001:to
‘battery {through resistance. 1002. :-Relay; 314

70

75

"18")5wer front contact'of relay 300, relay 306-inow:receives sufficient current to operate :and: 80

‘upoh’ operiting locking over its upper wind-#

“ing'and “fnner ‘upper front”contact, lower
"left ‘and ‘Upper ‘right ¢ontacts of cam 307,

“ypper Tight and lower left' contacts of cam:

! to'groiind on eonductor 363-dnd closing a cir-’
“euit “extending from ‘battéry,” winding of
*"magnet-310; contact ‘of ¢am 311, upper left-
“Meotitact ‘of ‘cam ‘312, to, ground at the upper:

“*25 “front ‘contact ‘of relay 306, thus advancing

“séiquence ‘switch 310 into position 2. Upon’
- féaving position T the circhit of relay 304 and'
" ¢he 16cking ‘circuit-of relay:306 are opened
~ angd these'relays release, : o

4 Jay 313 operates in a ciréuit’extending from:
"“battery throtigh it§ winding, lower back con--
““tact of test 'relay 314, left contacts of cam:
* 308, inner upper back contact of relay 309, to:

#7735 orotind ofi condiictor 363. | ‘At its lowermost

- “Contacts Yelay 313 connects"the two lower-
“windings of ‘test Telay 814 in a‘series circult-

" “extending ‘from battery through the middle
‘winding of rela 314, Tower contacts of reluy:

4t the left/contacts of cam 815 thereby pre--

: atiits lower back :contdct.opensithe circuit:'of
rélay :313-which releases and opens the cir-
cuit of stepping relay:318 to.arrest further
“movement:of switch-350. ‘Relay:314 Jocks

366, upper ‘conticts oficam 317; upper -wind-
‘ing andupper front contactof relay 314, up-
-per rightiand lower left contacts of.cam:308,
impper-back: contact-of relay.:309, to:ground

ron’ cohductor: 863.! ' The-increased-potential:

-on-thergender: test:conductor 316 marks the
s sender:as:busyto other-sender-selectors. ;: R&-

lay 313rupon: releasing also:closes a!circuit
rextending from-battery, winding of magnet

“of -cam 322;upper-back contact of relay 313,
‘Jowerfront tontact of - relay:314; left contacts
» of rcam308ipper-back contact of relay:309,
“totground-on conductor 363-for. advancing
the'sequence switch:310 to position 3. ... .. =
' With: the 'sequence:switch-in: position .3, a
circuit- is-closed - from- battery: through? the
‘lower*winding of marginal relay 309, to the
‘lower- left contactof -carh 367 and from. bat-

ing of ‘rélay 814; to ground rtery througlithe winding-of sensitive relay-

'824 to the lower right contact-oficam 367 and

*paring the marginal test relay 814 for opera-:ithence over the upper-left contact:of icam

“tion, and conneécts'thie test brush 366 of sender’
selector 350 over the upper dontacts’ of :canr-

45 317, upper ‘winding of Telay 814, lower con--
tacts of relay 818, lower winding of relay

Tt will first be ‘asstiiined that the sender
upon the termirals of which the brushes of -
50 gelector 350 are at'the time standing is'busy:
and that no operating’ circuit is therefore-
closed for relay 814. - A ¢ircunit is therefore-
closed from battery, winding of stepping re-
lay 318, lower contacts of éam’369, back con-
55 tact of stepping magnet 320, upper front con-
tact of relay 818, upper:back contact of test
relay 814, upper right and lower left contacts’
of cam 308, upper back contact of relay 309

to ground on ¢onductor 363: Relay 318 op--

80 erates conmnecting the winding: of ‘stepping:
magnet 320 in a ciréuit ekxtending over the-
upper contacts of cam 868, upper front con-
tact of relay 318 to ground over the operat-:
ing circuit of relay 818, whereupon magnet

65 320 energizes in turn opening the cireuit of

14
and thence as traced to ground at cam 315.-

#3867, inner-lower-front contact. of relay. 300,
'left contacts of cam 325, brush 326;.conductor
321 and windings of relay 500 of the sender
in' series to ground. Relays 324 and 500 op-
erate, but relay-309 being marginal does not
“because-of the high resistance of the wind-
ings of relay 500.--Relay 824 upon.operating
-closes an-obvious-cireuit for relay 327 which
-Jocks-over its inner lower front contact and
the right contacts of cam 328 to ground after
sequence switch 310 reaches position 11 and
-until it leaves position 14.

Relay 500 upon operating closes an obvi-.

ous cireuit 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 1302 upon operating connects ground
from its outer right front contact to the off-
normal ground-conductor 1303 thereby caus-
ing the operation of relay 1001 which. in
~turn --removes " battery through resistance
1002 from-conductor 816 to mark the sender

185

:90

95

.100

105

110

115

120

125

130



1,897,069 - 5.

as biisy and to release relay 314. Relay 314
upon releasing closes a circuit for advancing
sequence:switch 810 into position 4 extending
from battery, winding of magnet 310, con-
57tact of cam 311, upper left contact -of cam
322, upper back.contact of relay. 314, upper
right and lower left contacts of cam 308, up-
per back contact of relay 309 to ground on
conductor-363. . At:its next to the.outer right
105front contact; relay 1802 closes an-obvious
circuit for relay 1300 which:locks to ground
on conductor :1303. "With ground on ‘con-
ductor: 1303 the. operating circuit!.of relay

1100 extends over‘¢onductor: 1101, the:inner
182]eft ‘back contact of relay:901, to conductor -

1308 and the operating circuit of relay 1304
extends' over'the bick contact of relay 1305,

to'conductor 1303, relays 1100 and 1304 both:

operating.  .A: -circuit. ist also-f closed - from

202 ground: on -conductor:1303; left contacts of -
cam 1202, conductor 1203;:1eft back contact::
of relay 1306 conductor 1307 to battery"

through the left winding of relay,1400. The
operation: of relay 1400 at-this timeprevents
253 the sender control switch.1200 from :moving

off normal ‘if ithe call -is-abandoned: before -
selections are started.: Neither of the;trunk -

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

this type of ‘call ‘and iconsequently:relays 902,

302903, 911, 1306,-1500:and’ 1501:‘do not:operate: )
'; trunk conductor 334, rings -of jack 302 and-

- With relay -1001 jopérated -and -relay 900

upon the4nitial:seizure of thesender. . . -

not operated 'a-circuit is:iestablished :from
battery, windings'of transfer relays 511 and
851 514, in series; back contact :of relay:515;:con-

ductor 516, ‘back. contact of relay:900;: con--
ductor 906, inner right back contact of relay .
505, conductor 506, inner left -front contact’
of relay 1001 to:ground.; Relays 511 and 514 -

40 Jock in series over the back: contactiof relay
515, conductor 516,back contact:df relay 900,
conductor 906, outer right front .contact of
relay 511, conductor 506-to ground. The
operation of transfer:relays 511 and 514 in-
dicates that. the first digit keyed by the op-
crator will be registered on -the first-or A
code register.. ' With relay 511 operated,:-a
circuit is established -for relay 505-extending
from battery; winding of relay 505, conduc-
tor 517, right front contact of relay 511, con-
ductor 506, to ground-at the front contact of

-4

50°

relay 1001." At its right back contact, relay

505 opens the initial operating circuit of re-
lays 511 and 514. When relay 1300 oper-
b5
tal tip conductor 319 and the fundamental
ring conductor 323 are disconnected from the
windings of.the trunk class register relays
900 and 905 and these conductors are thereb
made free for fundamental selections. '
“With' sequence switch 310 in position 4, a
circuit is extended from battery through re-
sistance 216, the upper normal contacts of
relay 217, conductor 133, the lower alternate
65 contacts of relay 122, the rings of plug 121,

{0

ates as previously described, the fundamen-:

-and jack 302, trunk conductor 334, the upper

contacts of cam 835, brush 336, conductor
332, outer right back contact of relay 406, in- :
ner right normal contacts and winding of re- .,
lay 407, left back contact of relay 408, outer.:79
left back contact of relay 406, conductor 409, .

to ground at the inner left front contact of
relay 1302. Relay 407 in the.sender operates
locking to battery through resistance 410 in- -
dependently of battery supplied through re- :75:
sistance 216 at the keyset and extending a.eir-..

-cuit from ground at: the upper contact of.

relay-211, upper normal contacts and wind-..
ing of relay 215, conductor 182, upper alter-:
nate contacts of relay 122, tips of plug 121..
and jack 302, trunk conductor.370, upper;:
right and lower left contacts of . cam. 305,
brush 833, conductor 329, inner left back; con-.;
tact of relay 406, the outer left front contact..
of relay 407, in series through the windings :88:
of impulse relays 411, 412 and 413, conduc: -
tor 414 and the outer left front contact, of:.
relay 505 to 24-volt battery. Relay 407 also.
establishes a circuit from 24-volt: battery in:
the sender over the inner left front contact
of relay 505, conductor 424 through the wind-:
ings -of impulse relays 421, 422 and 423, the.,
inner: left -front contact of relay 407, the-:
right back contact’ of relay 406, conductor
332, brush 366, the upper contacts of cam 335, :

80;

90

95

plug 121, lower alternate contacts of relay .
122, to conductor 133 extending to the oper-
ator’s keyset. -~ . .. ey
‘Relay 215 operates in the circuit previously.. 100
traced locking over its upper alternate. con:-
tacts to battery through resistance 216 under
the control of relay 211 and closes a circuit:
from ground at the upper contdct:of relay.
211, upper back contact of relay-:218, 105
lower contact of - relay 215, to battery:
through the winding of relay 217. . Re-.
lay - 217 wpon operating' connects = 48-
volt battery through resistance 219 and the
lower front contact of relay 217, to conduc- 110
tor 220 for supplying battery to key contacts
of keyset 214 and connects the keyset over its
inner lower front and upper alternate con- .
tacts and conductors 132 and 133 to the tip
and ring impulsing conductors 329 and 832 116
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. 120
through lamp 221. Lamp 221 lights as an
indication that the sender is in condition to
receive the digits of a line designation.

Keying the office code

It will be assumed that to complete.the de-
sired connection to called line 390 having
the designation CH3—1379 the operator first
depresses the No. 2 key 237 for registering -
the code letter C on the registers of the -A 130

125



5’14y 217, condiittor 132; thetice as traced over’:

167

20° 6§ 518, back: éotitact of relay 619, conductor
5195 right  front> conthet! of relay 512, con-:
duetér” 520, bk contict of relay 601, to
ground on- conductor 1303, but relay 515 be=

28" operated does nét gpeérdte at this time:: Relay -
411 upon’ operiting - closes” a‘ ‘circtiit” from -
grding-dt itsiconitact over coriductor 417, next:
to innédf" contaet: of relay’ 514 'to battery
thyéughthe right wintling of the A code Feg- :
36" istér réldy 522" and i pHrallel over the Hext:
to inneéy bael contact of relay 526 to battery '
thrdugh the right winding of relay 527. Ré-.

6:' 1, 8t ?7';0 D

cdde’ register. - 48-volt’ battery is how con-
nected ‘through resistance 219, conductor 220,

high resistance:229; tHe' contacts:of key 237,

_cofiduetor 227, inhérlower front contact of ré=

the tip'impulsing’ path previously traced in-
cliidifip’ condiictors 370 arid 329, to 24-volt

battéry through the windings of impulse re:
lays 411, 412°add 413; The ‘curieritnow flow-"
ingis' of the'proper stréigth and polarity:to:

opbrate polarized ! rélay 411 and-sensitive re-
lay 418, Biit due‘to the inelusioh of the high'

resistance: 229, rélay ‘412 dbes 1ot opvrate:
With ‘réliy 418 operited a circuit is”closed:
over the!contact of-relay 413, coriductor 415;;

2
16t front :corithct -of ‘trarsfer relay 511, to
battery through! the windiiig of transfer ré-
lay 512; Relay 512 opetates and locks in

_ séPieywith' the windirig of relay 515, conduc~

e shinted: ay long ds relay 413" remaing

lajs 522:and 527 operdte and lock over their
left windings and inner left froft contacts,

¥’ condurtor 918" to-ground 4t the outer left

43
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frofit contactof raldy 1302. -

“When' the opérator réleasds thie dépl‘és'se&“
kéy 237, relays 411 and' 413 rélease, rélay 413

_opsning th:shumt around the winding of re:

“lay' '515“_'v'v"h‘érell%oﬁ rélay 515 operates 6pen-

ing dt its right Back ¢ontact the locking’ cir-

cuit’ of relays 511 dnd 514 whereupon these
reldys rélegse. Reldy 514 .upon réleasing dis-

connhects the operating circuits of thé relays
of the A code tégistér and of relays 527, 528,
916 and 917 from the contacts of mapulse re-
lays 411,412, 421 and 422 and relay 515 upon
opérating c¢onnécts these contacts to the
windings of the B: code register relays.

- When' the operator depresses the: No. 4 key
238 to register the code letter H, 48-volt bat-
tery is connected through resistance 219.over
conduetor 220, high resistance 229, right con-
tacts of key 238, ¢onductor 228, ovér the ring
impulsing path includirig conductors 334 and
339 to 24-volt battery through the windings

of impulse relays 421, 422 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 riot. With relay 423 operated a cir-
cuit is ¢loséd from ground at its contact over
conductor 415, 1éft back contact of transfer
relay 511, left frofit contact of transfer re-

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

- conduetor524-tobattery through tHewinding:
of: tranisfer relay 604: Relay 604 operates:
afid Jocks throughiits winding and the: wind--

ing of relay 619, right front!contactiof:relay:
604; back:coritact of relay 601 to ground om:

conductor: 1303, but:relay 619 being shunted-
- as'long-as'relay 423:remains operated, does
not' operate at this time.: Relay 421 -upon:

operating closes a circuit from ground:-over
conductor:419,:the: next: to’ outer left contact
of relay 515, conductor 525, right back contact:
of' relay: 914 torbattery through . the right

winding of-relay 915 of the: B-code register..
Relidy 915'1ocks over-its left winding and in+ .
ner-left. front contact to groundron conduc-

tor 918

iA¢: its'left: contacts’ key 938+ connects.

ground- from:cotiductor 213 through-low. re-
sistarice’ 226] high: resistancé 231, conductor

297, “thenee" over the: tip impulsing: path- to:
94=volt- battery ‘through the impulse: relays:
411, 412 and 413. « The current flowing is.;

not in .the : proper’ direction: ot of sufficient!

strength: ‘tor-operate: polirized'-relay 411 -or-
marginal - reldy’ 412, but: sensitive: relay 413’
operates and-‘performs the samé function ds-
désoribed!sinconnection ! with’ the operation-
of:relay428: :‘As'soofi-as: the: operator -re--
leasés key 238} impulse rélays: 421, 428 and' -
418+ releate; reldys 413 -aiid: 428::removing’

the shunt’ frem: ‘the: winding -of relay 619;
whichr riow ‘operates-in: the: Jocking ecircuit

of ‘relay 604; opening at its back’ contact: the-

locking circuits of relays 512-and 515 which-

now release. - Relay 515 upon- releasing, dis-

connects the: 6perating circuitsof the relays
of the B code: register from the: contacts: of
impulse relays 411, 412, 421 and 422 and.
relay’ 619 apon operating connects the con-
tacts-of the impulse relays to the winding
of the C code register relays. -~ - - ..
" ‘When the operator depresses the key 223
to régister the code digit 8 upon the relays
of the C code- register; 48-volt battery
through low resistance 219 is connected over
the contacts of key 223, conductor 227, thence
over the tip impulsing path to 24-volt bat-
tery through the windings of impulse relays
411, 412 and 418. 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 dircuit from ground over conductor
415, back contacts of relays 511 and 512,
conductor 518, the left front contact of relay
604, to battery through the winding of relay
600. Relay 600 operates and locks in series
with the winding of relay 601, back contact
of relay 602, right front contact of relay 600,
conductor 506 to ground, but relay 601 being
shunted as long as rélay 413 remains oper-
ated doés not operate at this time. Relay
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412 ‘upon -operating- closes. a circuit extend-
ing from ground at its contact over conduc-
tor 416, inner left contact of relay:619 to
battery through the right winding :of -reg-
ister relay 620. Relay 620: ipon operating
locks -over its left winding .and :inner left
front - 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-

. ductor.918.. .
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--: When'the operator releasesithe: depressed
key 223, relays 411; 412 and 413 release, relay
413 opening the shunt aroundthe: winding of
relay 601 whereupon: relay.601 operates in the
locking circuit -of relay -600- opening: at its
right back contact the locking eirciit of relays
604.and;619, whereupon relays'604:and 619 re-
leage, relay. 619, disconnecting! the ioperating
circuits .of the irelays.of the C-code ‘register
from the.contacts.of the.impulse: relays and
relay.601 upon operating connecting the con-
tacts of .the impulse relays to the windings

of the thousands: register relays.:f: 1o 3

L Reying the wmieriodl d6sighation”

. When _the operator. depresses, key :222 to
register. the, thousands:digit. 1, gréund. on
conductor 213 is; connected through low re-
sistance 226, the .contacts ‘of .key 2292, con-
ductor. 227, thence as. traced over the tip
impulsing path . to. 24-volt. battéry. thron ¢h
the windings of impulse relays 411, 412 and
413. .Duye, to, the, inclusion. of: the low -re-
sistance 226 suffiaient..current-flows to .oper-
ate both the sensitive relay 413:and:the mar-
ginal relay 412, but polarized relay 411 does
nbt\,‘ll_‘éc,eivq current in ‘the:proper direction
through its winding to-cause its operation.
Relay 413 :upon operating with-transfev re-
lay 600 operated,,establishes:a circuit from
ground at its contact over conductor 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 of relay 606, left front contact of
relay 605 to ground on conductor 1308, but
relay 602 being shunted as long as relay 413
remains operated does not operate.af 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 operating locks over its right wind-
ing-and. inner left front contact, conductor
1309 -to ground at the inner right front con-
tact of relay.1302.. : S

. When the operator ‘releases ‘depressed key

7
222, relays 412 and 413 release, rélay 413

opening the shimt around thewinding of
relay 602; whereupon telay ‘602 operates 1n

‘the-locking circuit-of ‘relay 605, ‘opening at .
its right contact the locking circuit of relays

600 and 601, whereupon these relays release,
relay ‘601 disconnecting thé opérating: 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-
ing connecting' the contacts of: these imptilse
relays to'the windings of the hundreds Teg-
ister relays. -, o e ol n e

?<'When -the -»opefmtt.)ri v"depresséé. key 223 to 40

register the hundreds digit!3; 48-volt battery
through low resistance 219 and conductor 220,
isiconnected over the contacts of key 223, con-
ductor 227, thence'as traced over the tip:im-

pulsing path to 24:volt battery: through:the g

‘windings-of impulse relays 411, 412:and 413.
“The direction of current now flowing through
the: windings ‘of ‘these relays ‘is ‘such as’ to
operate the: polarized telay 411 and‘since'a

{ow resistance has been included in*the ii- 90

pulsing pathjrelays 412'and 418 also operate.
Relay 413 upon:operating with-transfer relay
600 released and transfer relay 605 operated,
closes a circuit' from ‘ground as traced to con-
ductor 513, therice over the left back contacts
of relays: 604 and '600; right front -contact
of relay 605, to battery thirough the winding
of transfer relay 607: Relay ‘607 operates
and locks in series with-the winding of relay

606-over conductor 608, right contact ‘of re- -

lay 708. 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’ st this
time: Relay 412 upon-opérating closes a cir-
cuitextending from ground at its contact over
conductor 416, inner left éontact of relay 602,
to- battery  through -the right ‘winding ‘of
hundreds register relay 609. Relay 609 upon
operating’ locks over its‘left winding and in-
ner left front. contact, conductor 611, wing-
ing of relay 1008, to ground on conductor
1309.- Relay 411 upon operating closes a cir-
cuit extending from ground at its contact
over conductor 417, next to'inneér left contact
of relay 602, right winding of register relay
610 to battery. - Relay 610 upon operating
locks ‘over its left winding and inner left
front contact, conductor 611, winding of re-
lay 1008 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 608, whereupon relay 606 operates in the
locking .circuit of:relay 607, opening at its
back contact, the locking circuit of relays 605
and 602 whereupon these relays release. Re-
lay 602 disconnects the operating circuits
of the relays of the hundreds register from
the contacts of impulse relays 411,412, 421
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jand 422, and.relay:606 .upon pperating con-
‘pects: the contacts, of these.impulse relays: to
ithe windings of the tens register relays.

.- When the .operator :depresses -key 224, to
xegister. the tens digit 7. of :the wanted line
"nimber, 48-volt. battery on .conductor- 220, is
connected - through high resistance :229, Jeft
contacts, of key 224, .conductor 227,-thence. as
Ltraced ;over the tip impulsing. path to 24-volt
battery through the windings of impulse re-
Jays:411,412.and . 418. -The direction of cur-
rent .now flowing through -the .windings of
these relays is such as to operate-the-polar-
Jdzedirelay '411.and, since high. resistance 229
‘hasbeen'included in;the.impulsing path, mar-
ginal relay.412,does not operate, but: relay 413
operates.. . Relay 413 upon .operating with
transfer relay 605.now released and.transfer
relay. 607 operated, closes @ circuit - from
ground ;as traced:to,conductor 513, left:hack
cantactsof relays 604;and; 600, right back con-
tact.of relay 605, right front.contact of relay
§07, conductor.612; .to .battery through -the
winding .of transfer relay 705. :Relay 705
operates.and locks in geries.with the winding
of :velay 103, might back. cantact.of relay 706,
outer left front.contact.of relay 705 to ground
an. .condyator 1303, . but . xrelay 703 being
shunted as long jas:relay.413 remains oper-
ated, does not operafe -at this time. Relay
411 upon operating closes a circuit.extending
from ground at -its contact, over conductor
417, next to the inner left contact of relay
60649 battery through the right winding of
relay 613 of the tens register. Relay 613
ypon.operating locks over -its left winding
and inner left frontcontact to.ground on.con-
ductor 1309. .. .. - .

- At its right contacts key 224 closes a cir-
cuit from ground .on conductor 213, through
low resistance 230, right contacts of key 224,
condyctar 228, thence as traced over the ring
impylsing 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 sen-
sitive relay 423 and marginal relay 492 oper-
ate. Relay 423 upon operating merely
duplicates the function of relay 413 already
described and relay 422 connects ground at
its contact, 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, impulse relays 411, 413, 422 and 423 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

1807069

locking circuit of-relays: 606 and;607 wheré-
uponthese Jatter relays.release. . Relay 606
Apon.releasing:disconnects the:operating cir-
cuitsof the rélays of the ‘tens register from
‘the:contacts of the inmpulse relays and relay
703 upon operating connects the contacts-of
the impulse relays to the windings of <the
units register-relays. o N

In response:to the depression of key 295
Torrthe tinits digit 9, 48-volt battery: through
low resistance 219 over conductor 220, the
right.contacts of key 225 -and conduetor 228
is -applied: over the ring .impulsing “pdth-to
24-volt batterg through the windings of 'im-
pulse relays 421,:422 and - 423. ' Due ‘to the
connection of 48-volt:battery through a low
resistance all :three impulse relays respond.
‘Relay 423 upon ‘operating connects-ground
at its contact as previously traced to conduc-

tor 513, left back contacts of transfer réelays -

604 and 600, tight back contacts of transfer
relays:605-and 607, conductor 615, innet 1eft
front .contact of rtransfer ‘rélay o5 o 'bat-
tery-through the winding-of transter relay
707.  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 1803, but
relay 706 being shunted as long as relay 423
remains -operated, does not operate at ‘this
time. Relay 421 upon operating c¢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 422 upon operating closes
a circuit extending from ground at its 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 1108 operates and Jocks over
its left winding and inner left front contact
to ground on-conductor 1310.

At its left contacts key 225 closes a circuit
from 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 418 operates duplicating the
function of impulse relay 423 already de-
scribed. ‘When 'the operator releases the de-
pressed key 225, impulse relays 413, 421, 429
and 423 release, relays 413 and 493 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
708 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
the impulse relays to the windings of the sta-
tions register relays.

Following the keying of the numerical des-
ignation, 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 is such as to operate polarized relay 421
and is of sufficient strength to operate sensi-
tive relay 423, marginal relay 422 not oper-
ating. ﬁelay 423 at its 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 490 dnd cldses 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 its outer contact closes an obvious
circuit 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 opsrate,
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 495
over the front contact of relay 420, relay 425
locking to ground on conductor 1303. Relay
412 also closes a circuit from ground over
conductor 416, inner left contact of relay
706, to battery through the left winding of
relay 718. 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 232,
mmpulse relays 421, 423, 412 and 413 release,
reiny 421 in turn releasing relay 420, which
at its back contact connects ground from con-
ducter 1303, over the front contact of relay

9

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 circuit of
relay 711 opening at its ‘nner right back con-
tact, the holding circuit of relays 706 and 707
which now release. A

When the start relay 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 otter right
front contact to the ring impulsing path and
48-volt battery through the winding of mar-
ginalrelay 408 over its inner left front con-
tact to the tip impulsing path, these impuls-
ing paths being connected respectively at the
keyset circuit through the windings of po-
larized relays 283, and 234 to 24-volt bat-
tery. Relay 408 being marginal does not
operate, but relays 233 and 284 both operate
and close an obvious circuit for relay 235
whith locks to ground 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 233 now releasing,
but relay 234 being held operated by relay
235. Relay 233 upon releasing closes a cir-
¢uit from ground at its back contact, lower
front contact of relay 235, winding of relay
209 to battery. Relay 209 operates and opens
the circuit of relay 208, which upon releasing
in turn releases relay 211. Relay 211 upon
releasing in turn releases relays 235, 234, 209,
215 and 217 and extinguishes lamps 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 is 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
218 through contacts of any operated keys
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 digit office codes

- Returning at this point to the operation. of
the code register relays, it will be recalled
; thatrelay 527 operated in parallel with the A
code register relay 522. The group of relays
527, 528, 523, 526, 914, 916 and 917 is provided
for enabling the sender to record either two
or three digit office codes and to make the
necessary changes in the sender circuits in
either case. Had the first office code letter
dialed had a numerical equivalent of three,
then relays 522 and 529 o(fl 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 relays
912 and 916 would have been operated in
parallel. Similarly for other code letters
equivalent to digits 5 to 9, inclusive, code
s register relays 522, 529, 912 and 938 would
have been selectively operated and relays 527,
528, 916 and 917 would have been operated
similarly. In the case assumed the first code
letter keyed was the equivalent of 2 signify-
55 ing that the office code comprised three digits
and therefore the operation of relay 527 was
without effect. ‘The value of the first code
digit determines whether one or two more
code digits will:be received. .~ . .. .
" If it be assumedthat the first code letter
having the numerical value 3 indicates a two
digit code, then the terminal 530 on theé cross-
connecting rack 533 is strapped to terminal
531. Then with relays 527 and 528 operated
in response to keying such a code letter, a cir-
cuit is established from ground on conductor
913, inner left back contact of reiay 917, con-
ductor 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 528 and in parallel over conduc-
tor 532 to battery through the winding of re-
lay 914. Similarly, if any other first code
letter is allocated for twe 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 528 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 circutt is established from
ennductor 415, left back contact of relay 511,
right front contact of relay 512, inner left
front contact of relay 523, conductor 534,
winding of transfer relay 600 to battery in-
stead of as previously traced through the
winding of relay 604 to battery. Relay 600
locks in series with relay 601 over the back
contact of relay 602, right front contact of
65 relay 600 to ground on conductor 508, but as
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long as the operator holds the key depressed,
relay 601 does not operate. With relays 523
and 914: operated, the conductors 416, 417,
418 and 419 extending from the contacts of
the impulse 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 is released, relay
601 operatesin 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 windings of: the
thousands register -relays. RS

Oohﬁec_tz’on of sehder to dec‘bdeé'_,'

: Regardless of whether a two or three digit
office code has been registered, as:soon as.the
code digits have all been registered and relay
600-operates, a circuit is-closed for relay 509,
éxtending from battery through the winding
of relay 509, conductor 510, right contacts of
relay 600 to ground on conductor 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 702,
right contact of relay 509, outer right front
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 1834 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 branched from
off-normal battery conductor 702, and the
code digit registrations are now transferred
to the decoder, the A code digit being trans-
ferred over conductors of group 623 by
ground placed thereon at contacts of the
operated A code register relays, the B code
digit being 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 register
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telays-of the senider which have tiot been op-
érated, to conductors of the groups 623, 624
and 625 which were not grounded through
the operation 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
in ‘the' aforementioned patent of Raymond
and Scully causes the setting .of certain 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 condirctors 728, the setting of certain
of the district brush register relays 1407, 1409
and:1410-over the group of conductors 727,
the. seiting of certain of the district. group
register relays 1516, 1517, 1518 and. 1519 over
the group -of -conductors. 729, the setting of
certain:of theloffice brush register relays 1509
to 1511, inclusive, 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 sélections are
to be -made, relay 502 is'not operated from
the decoder and since office selections are also

85 to.be made, relay 1440 is operatéd. from- the

140
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decodeér-over -conductor 1441 and locks over
its left winding and left front contact to
ground. on "conductor 1254-as soon as relay
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
1334, 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

ii

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'class- 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.insert 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 1418, 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 control relay 306, uppet left con-
tact of cam 330, upper ‘left contact of cam
307, inner- upper contact of relay 327, left
contacts of cam 328; brush 871, tip funda-
mental ‘conductor 319, left back contact of
relay 1313, outer left back centacs of. relay
1312, conductor 1314, upper contacis of cam
1219, conductor 1231, winding of relay 1315,
conductor 1816, back contact of counting
relay 401, conductor 430, left winding of over-
flow relay 1817, conductor 1318, conductor
1348, resistance ‘941, outer left back contact
of relay 911, inner left back contact of relay
902, conductor 932, right back contact of relay
502, conductor 507, back contact 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
left winding of relay 1317 is at this time
shunted by resistance 1324 over the back con-
tact of relay 1311. Relays 1315 and 306
operate over this circuit, relay 306 locking
over its inner upper front contact and the
left contacts of cam 807 to the fundamental
tip conductor and closing a circuit for ad-
vancing sequence switch 310 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 &
extending from battery through the winding
of up-drive magnet 337, right contacts of can;
338 to ground at the upper front contact of
relay 806, for advancing the district selector
brushes in a brush selection movement. Ae

the brushes advance an intermittent shunting’

ground is connected to the tip fundamental
over the lower contacts of cam 807, commuta-
tor segment 339, brush 840, 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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operited and intermittently' shunting down
the sender stépping relay 1815.--.. - .

- 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, upper-contacts: of cam;.1258, con-

ductor +1238; ‘left back contact- of :district
brush' register relay-1410, outerright back
contact-of register-rélay. 1409, outer’ right
back of register relay:1407, conductor 1423,
lefti contacts: of pam::1239; conductor 1240.
to battery through the:winding: of the: No.
0.counting relay-400.:;Relay 400 -operates and
locks through: thé 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.in. re-
sponse to the first'shunting impulse:from the
district selector,;relays:401 and 402, operiwe
in, the locking:circéuit of ‘relay:400; relay 401
opening.the:fundamental ‘circuit; thereby: rex
leasing . district. sélector -¢ontrol relay 306
Relay 306, upon releasing fopens: the:eircuit
of up-drive magneét: 337 ito: arrest: the brush
shaft in a position. to:itrip the: ifirst set.of
brushes. théreof-and closes;a circuit:for:ad-
vancing sequence switch:310 into position &:
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 jof relay. 402,
a circuit is established from-.ground: at.its
contact, conductor 404, outer left back con-
tact of relay 1402, conductor 1403, upper con-
tacts of cam 1208 to battery through the wind-
ing of sequence switch magnet 1200 for ad-
vancing switch 1200:out of: position-1.into
position 8. As switch 1200 leaves position
114 the locking circuit of counting relays
400, 401 and 402 is opened at the lower left
contact of cam 1209 and the counting relays
release. ' S »

Since it has been assumed that a distant
office selector 375 is to be employed in the
connection, relay 1440 has been cperated as
previously described: ' With sequence switch
310 in position 6 and sequence switch 1200 in.
position 3, the furidamental circuit is again
established and relays 306 and 1315 both op-

erate, relay 806 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 33? :

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

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

is again closed: thereby advancing

1,897,069

tact of cam 815, as soon as switch 810 reached
position 6, the first set of brushes is 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 intermittenly 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. R :

«'In the sender upon the operation of relay
1815, ‘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, condue-
tor 1236, right contacts-of cam 1258, conduc-
tor 12683, back contacts of district group reg-
ister:relays ‘1516, 1517 and 1518, conductor
1423 upper: left and lower right contacts of
carni1239,'conductor 1264, back contact of dis-
trict -group register. relay 1519, conductor
1240:to ‘battery through: the winding of No.
0-:counting :relay 400.::: Reiay 400 operates
and:locks as préeviousiy.described- through
the windings of relays 401 and 402 and, when
stepping‘relay-1315: deenergizes in: response
to'the first shunting impulse froim the district
selector; relays 401 and: 402 operate. “Relay
401 opens the fundamental circuit thereby re-
leasing the district selector control relay 306.
Relay 306 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 it has
access and closesthe circuit previously traced
for advancing sequence switch 310 into po-
gition'8.:: + ceeain Do S

 Inposition 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
Tower left contacts: of cam 808, upper back
contact of relay 309 to ground on conductor
363, closing the previously traced circuit for
advancing sequence switch 810 into position
10. After leaving position 9, relay 306 is
held operated over its upper winding and in-
ner upper front contact, upper contacts of
cain 345, brush 346, to ground on the sleeve
terminal of the first. trunk of the selected
group if such trunk is busy. It will be as-
sumed that it is busy and that when sequence
Switch 310 reaches position 10 relay 306 is
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 306 is maintained locked over its lower
winding, lower contacts of cam 330, center-
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ing commutator segment: 347, brush 348, left
and lower right contacts of cam 338, to ground
at the upper.from:contact of relay 306. As
soon. as ‘the brushes-are’ centered, relay- 306
releases:opening:the circuit of up-drive mag-
net:337 and closing the previously traced cir-

- cuit for advancing sequence switch 310 into
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position 11. In position 11, relay 306 again
operates. over its lower winding and lower
contacts of cam 315 and closes the previously
traced circuit for advancing sequernce: switch
310 out of position 11 into position 12, relay
306 deenergizing as soon as:the switch leaves
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.827;:right contacts: of ‘cam 349, to brush
351 and thence to battery through the control
relay of: the office selector 375 and the ring
fundamental conductor:823 is exténded.over
brush 381, lower front contact: of relay 327,
lower left and upper right contacts of cam
352, brush 353, to grotund at the office selector.
At the sender tipon:the operation: of -the re-
lay 402 :ati thé:.end of district group selec-
tion; &' circuit is-established from its contact
over:-canductor:404; outer:left; back contact
of relay1402; conductar 1403, upper right and
lower left contacts:of i¢am 1208, conducter
508, to ‘battery through the left winding.of
relay'1311, and in:parallel over the left back
contdact ‘of relay:502,:conductor 1214, outer
right back:contact of relay 1500, conductor
1521, right normal:contacts -of relay 1108 to
battery through the ‘winding, of slow-to-re-
lease relay 1109.. :Relay::1109 operates and
¢loses-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 operating 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 right con-
tact of cam 1211, contact of cam 1201 to bat-
tery through the winding of magnet 1200 for
advancing switch 1200 into position 4. The
delay introduced through the operation of re-
lays 1108 and 1109 allows sufficient time to
permit the district selector 360 to hunt for an
idle 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 3% 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 relays
1108 and 1109 and relay 401 upon releasing

% again closing the fundamental circuit. ‘Relay

1311 also operates and locks over its right
winding and contacts, inner left back con-
tact of relay 1812 to ground on conductor
1503, removing the shunt from the left wind-
ing of relay 1817. e

13

Office trunk test

The fundamental circuit may now be traced
from battery through the control relay of
the office selector 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, resistance 1218, lower left and
upper right contacts of cam 1221, conductor
1222, front contact of relay 1417, conductor
1436, winding of trunk test relay 1336, con-
ductor 1316, back contact of relay 401, con-
ductor 430, left winding of overflow relay
1317, conductor 1318, left contacts of cam
1228, conductor 1256, right front contact of
compensating resistance relay 1413, resistance
1498, back contact of relay 1414, conductor
1430, Teft and upper right contacts of cam
1225, conductor 1226, right back contact of
relay 1313, conductor 323, thence as traced to
ground at the office selector. S

Relay 1336 operates in this circuit if the
trunk is in operative condition, but relay 1317
does not operate. Relay 1336 causes the op-
eration of relay 1320, which locks over con-
ductor 1821, to ground over the lower right
contact of cam 19227, at the lower left contact
of cam 1204 until switch 1200 leaves position
5, and closes a circuit for relay 1312 over con-
ductor 1322, upper right and lower left con-
tacts of carm 1228, conductor 1229, outer right
front contacts of relay 1320 to ground on con-
ductor 13038. Relay 1812 upon operating re-
leases relay 1311 to again shunt the left wind-
ing of relay 1817 and establishes a new funda-
mental . circuit traceable as previously de-
scribed from the tip fundamental conductor
319, left back contact of relay 1813, the outer
left front contact of relay 1312, conductor
1828, right contacts of cam 1230, conductor
1281, winding of stepping relay 1315, con-
ductor 1816, back contact of relay 401, con-
ductor 430, left winding of overflow relay
1317, conductor 1318, left contacts of cam
1223, conductor 1256, right front contact of
relay 1413, resistance 1428, back contact of
relay 1414, conductor 1430, left and upper
right contacts of cam 1225, conductor 1226,
right back contact of relay 1318, to the ring
fundamental conductor 323 to ground at the
office selector. The operation of relay 18121s
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 sénder. - At the
s;elfxigler 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 1283, contact
of relay '1315,. conductor 1234 lower ' left
and right contacts, of cam 1235, conductor
1936, outer right back contact of relay 1404,

“conductor 1492, upper left contact of cam

1232, Tower left contact of cam 1237, conduc-
tor 1257, right front contact of office. brish
register relay 1509, outer left back contact
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 operates; and
1ocks through the winding of relay-433, front
Gontact of velily 434, conduictor 436, 1ower left
sontach, of cAm, 1217 o gronnd &t cam 1
but relay 433 being shuniéd doés not,ops
until stepping relay 1315 d
sponse to the first shy
office selector. " . . ..- o oo
. When_relay 433 operates, it extends. the
reviously traced eircuit from condictor 1520
over its front contact, conductors’435 and
1493, left contacts of cam 1239, conductor
1240, to' battery through the’ winding. of
counting relay 400. Relay 400 operates upon
the ‘next operation; of .stepping relay, 1315
and locks 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 right and lower left contacts of
cam 1904. Relays 401 and 402 do not oper-
ate in this circuit until stepping relay 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 shaft.
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,
donductor 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
415, 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

Dot operats
iYL LSRRI
nergizes in re-

nting impulse from the

st sh
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now been positioned preparatory to. tripping
the'second set of brushes thereof. . Assequence
switch: 1200 =leaves. ;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
rélay of the office selector ‘and stepping relay
1815 rof .the sender may be traced from bat-
tery throughthe-office s¢lector control relay,
thence to:conductor 819, left back contactiof
relay 1813, outer'left back contact of relay
1319; conductor 1314, upper contacts of ‘cam
1219, conductor1231;;winding ‘of stepping
relay 1315, conductor 1816, back. contact of
relay 401; conductor 430, léft winding of re-
lay 1317, conditétor 1318, left contacts-of cam

1998, conductor 1256, thence as previously

traced to ground at-the office selector. - -
L O e group selection. i

-+ With switch»1200 id-position 6:.and office
group register relays 1512 and:1513 operated
as:assumed, :a* circuit ‘is --established;: from
ground st cam 1204; lower: right: contact of
cam 11217, conduetor 1233, contact iof relay
1315, conduétor 1234, lower left @nd right
tontactsrof cam 1235, conductor 1236, outer
Fight tbackr'¢ontact of:relayi 1404, conductor
1492; lower righticontact of cam 1287, lower
ieft ‘contact’of cam+ 1258, conductor 1259,
right’ frontcontact ofroffice: group register
relay 1512, outer left front contact of oflice
group. register rélay 1513, conductor 617,
back contact.of the No.:8’ counting relay 437,
winding of:theNo: 3 counting relay 438, to
battery.- ~Relayr 438 ‘dperates and locks in
séries with relay 437, front contact of relay
438, conductor 486;lower 1éft contact of:cam
1217 'to ground ‘at cam- 1204.~ At the office
selector-thé' control relay operating over the
fundamental cifcuit ‘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 4381 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 to battery: ﬁhrough

‘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-
gizes relay 433 operates and extends the oper-
ating circuit over its front contact, conductors
435.and 1423, upper contacts of cam 1239, con-
ductor 1260, back contact of:office group reg-
ister 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 fits: owri 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:14083,
upper right: and lower left contacts ofiicam
1208, éonductor508, back contact 6frelay 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":0operates-“a1d closes  an’ obviouscircuit
for slow-to-operate: relay::1108;! which :after
an'interval operates and locks over itsiright
alternate contacts to-ground on-conductor 1521
openingat itsright normal contactstheioper-
ating ‘circuit of relay 1109. - After’an inter-
'val, relay 1109 releasés; closing a ¢ircuit-from
ground.at its back contact, left-alternate con-
tacts of relay 1108, conductor1215;:conduc-
tor. 1212;. upper' right -contact: 6f -camyr 1211,
contact  of ‘cam 1201 to battery through the
winding of magnet 1200 for advancing switch
1200 into position 7.-. The delay introduced
through the operation of relays1108 and 1109
allows sufficient timé 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. : P

I ncdmz’ng trunk tést

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 cir-
cuit 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-

*.gélector.

15

ing selector thence to:conductor 319 .as pre-
viously traced, left back contact of relay 1313,
outer left back contact of relay 1812, conduc-
tor 1314, right contacts of cam 1219, conduc-

tor 1220, outer left back contact of relay 1006,

conductor 1012, resitance 1218, lower left and
upper right coutacts of cam 1221, conductor
1222,.right front contact of compensating re-
sistance register relay 1417, conductor 1436,
winding of trunk test relay 1836 conductor
1316, back contact of relay 401, conductor
430, left winding of relay 1817, conductor
1318, - upper contacts of cam 1223, conductor
1224, right front contact of compensating re-
sistance register relay 1415, resistance 1429,
‘back contactof register relay 1416, conductor
1419; fight contacts of cam' 1225, conductor
1226; right back contact of relay 1813, thence
as:traced to ground at the incoming selector.
If the incoming selector is in normal condi-
tion, relay 1836 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. ' Reliy 1312 upon operating establishes *

2 new fundamental circuit traceable as previ-
otisly:; describéd: to: the’ left back contact of
relayi1313,-thence ‘over the outer left front
‘contact of retay 1312, conductor 1323, right
contacts of cam 1230, conductor 1231, wind-
ing of stepping relay 1315, conductor 1316,
back contact of relay 401, conductor 430, left
‘winding of relay 1317, conductor 1318, upper
:contacts of -cam 11223, conductor ‘1224, right
front. contact of relay 1415; resistance 1499,
‘back contact.of relay 1416, conductor 1419,
-thence :25 traced to ground at the incoming
With - rélay 1312 ‘operated: trunk
test relay 1336 releases. - The sender is now

inicondition for controlling the incoming se-

dector in its brush selection movement.

i With' selection control switch 1200 in posi-
fion 7, & circuit is ciosed 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 in response to the keying of the
designation 1379 and the start combination,
relay 607 of the thousands register; relays 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 1005
operates, with thousands register relay 607
‘operated, a circuit is closed for transferring
the thousands digit registration to relay 1506.
This circuit extends from battery through the
winding of relay 1506, conductor 1507, outer

Jeft {ront contact of relay 1005, conductor

1008, inner left front contact of thousands
register velay 607 to ground on conductor
1309. If the thousands digit were 2 with reg-
ister relay 616 operated, relay 1407 -of the
district brush register which also serves as an

(.

5

.85

95

100

‘105

110

115

120

125

130



10

18

20

30

2140

£ 46

60

. 6%

60

65

16

incoming brush register would be operated
over a 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: 14105 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
‘being opérated for digit:8 would operate re-
lays 1506, 1407 and 1410 and thousands regis-
ter relays 1010 and: 1011 being- operated for
.digit:9. would .operate relays:1409 and 1410.
Tf the:thousands digit; were zero:none of the
‘relays; 1506,1407;..1409; and ;1410 . would. be

operated. The remainingregistrations.ion -~ '

the hundreds, tens;and: units register relays
areinot transferréd. - LT s o 0 e
“ L Incoming brush selection .
In response to the operation of the control
relay of the incoming selector 380, the brush
shaft of the incoming.sélector is-driven up-
wardly:in:a brush sélection movement caus-
ing the intermittent:application of a shunt-
ing gréund to the tip conductor of the funda-
mental circuit in the. well-known manner for
intermittently ’shunting down' the stepping
relay 13815 of the sender. At the senderupon
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 registered 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,
right contacts of cam 1287, conductor 1238,
left back conductor of register relay 1410,
outer right back contact of relay 1409, left
back contact of relay 1407, conductor 1423,
left 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 1812, conductor
1825, upperrightand lowerleftcontactsofcam
1204, to ground, but relays 401 and 402 do not
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operaté:‘ in-this locking circuit.being shunted
by ground over the circuit-previously traced
through -the contact of pulsing relay 1315.

When relay-1315 releases due to the connec-:

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 1826, right con-
tacts -of -cam 1208, conductor. 1403, left back
contact of relay 1402, conductor 404 to grouid
at ‘the .contact of relay:402: ‘When:the se-
quence switch. 1200 ‘leaves ‘position Tis, the
locking circuit of counting relays 400,401:and
402 is opened at-the upper right contact of
cam 1204 and the-counting 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. 1312 re:

leases.. i rin!

SO0 RS LA SRS o

ncommg group selection

Wlth countmé; relay : 401 and relay 1312

- xeleased; the  fundamental -circuit. extends

-from :the"-tip:‘fundainental: -conductor. 319,
over the outer left back contact of relay 1312,
conductor :1814; right. contacts of cam 1219,
conductor: 1220, outer:left ‘back contact :of
relay 1006;. conductor 1012, lower -left-and
apper:right contacts of cam 1230, conductor
1231, winding ‘of stepping .relay. 1815, thence
as itraced through the:left winding of over-

flow relay 1317 to.the ring fundamental con-

ductor 823. The control:relay of the incom-
ing -selector 380 and stepping relay 1315 of
the sender operate; 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-
lay 1315. ‘ I

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 ground at cam
1204, upper right contact of cam 1217, con-
‘ductor 1234, contact of stepping relay 1315,
conductor. 1233, upper contacts of cam 1235,
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tact of cam 1237, upper right contact of cam
1232, conductor 1241, outer right front con-
tact of relay 1506, conductor1508, inner right
back- contact of relay 1410, conductor 1494,
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 loweér con-
tacts of cam 1209, but relay 431-being shunted
does not operate’until' stepping reélay 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, lower'left contact of cam' 1217, to ground
at cam 1204. "On thie 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’ 1428; Teft “contacts:of cam
1239, condiictor 1240 tobattery through the
winding of the No. 0 sending relay 400. - On
the next-energization of felay 1315, relay 400
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
in 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. - S

_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 lower 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
is'closed as previously traced from conductor
319, left back contact of relay 1813, outer
left back contact. of relay 1812, 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 1942, conductor
1296, right back contact of relay 1818, to

47

conductor 328, ‘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 loopas
employed for incoming group selection is
established at the sender through the wind:
ings of the sender stepping relay 1815 and
overflow relay 1317. Following the comple-

tion of group selection, the incoming selec- -

tor hunts for ande connects with an idle final
selector in the well-known manner.’ N

- Fuinal 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 selector 885-is
now advanced in a brush selection meverient
transmitting - impulses ‘for -intermittently
shunting the sender stepping -relay 1315,
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Upon the first energization of relay 1315 over

the fundamental circuit, with-hundreds regl
ister relays 609 and 610 operated,ias: de-
scribed, to register the hundreds digit 3; 4
circuit is- established from'“ground “at-cam
1204, upper right contact 6f cam 1217, ‘con-
ductor’ 1234, contact of relay 1315, conduc-
tor 1233, upper contact:of cam 1285, ¢onduc-
tor 1236, outer right back:contact’of relay
1404, conductor 1422, lower right and upper
left-contacts of cam1287; conductor 1243, left
back contact of hundreds register rélay 1016;
conductor 1017, outer left front contact of
register relay 610, outer left front contact of
register relay 609, conductor 617, back: cori-
tact of the No. 8’ counting relay 487, wind-
ing of the No. 3 counting relay 438 to battery
on conductor 702. Relay 438 operates and
locks in series with relay 437, 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 bacl contact of the No. 2 counting
relay 431 to battery through the winding of
the No. 2 counting relay 482. TUuon the next
energization of relay 1315, relay 432 operates
and locks in series with relay 431.. Upon the
next deenergization of relay 1815, 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 1815. When relay 433 operates it ex-
tends control conductor 617 over its front
contact, conductors 435 and 1428, 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 in the man-
ner previously described. When relay 401

08

08

100

105

1r0

115

120

125

130



10

15

20

18

operates the fundamental circuit is opened
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 18. 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 1114, the locking circuits of the
operated counting relays are opened at the
lower left contacts of cams 1217 and 1209.
When —seguence 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 in

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. K

..Xpon the first energization of relay 1315,
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 1235,
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 1315,
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, outer 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
402, operate in succession. When relay 401

1,897,069

operates, the fundamental circuit is opened
to arrest the final selector brush shaft with
its fourth set of brushes in position to advance
over terminals of the eight group of the
brush bank in which subscriber’s line 390
terminates and relay 402 closes a circuit 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 1408, upper contacts of cam 1208 to
battery through the winding of magnet 1200.
As sequence switch 1200 leaves positions 13
and 181/, 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 1815 again operates and the final selector
is'in the well-known manner-advanced in a
terminal or units selection movement. As the

rush 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 1108
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 1237, 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 1315, counting relays 450, 449, 438, 437,
482, 431, 434 and 433 operate in 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. Inresponse tothe further
intermittent " operation of stepping relay
1815, 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
with terminal 1879 of the desired line 390,
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and relay 402 closes the previously traced
circuit for advancing sequence switch ‘1200
out of poesition 15 into position 17. As switch
1200 leaves positions 15 and 1514, 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 conducters 819 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, conductor 1250 to ground at the
front contact of relay 1317. At its front
contact, relay 1317 also establishes a circuit
extending over.conductor 1250, right contacts
of .cam- 1249, conductor' 1251; to battery
tlirough' the winding of relay 1402.. Relay
1402 ‘at its 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
eireuit 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 1285,
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.

The circuit of relay 1318 may be traced
from ground at the front contact of relay

5 402, conductor 404, outer left front contact

19

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 1829, 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 ecircuit is
maintained until the fundamental circuit is
opened at the trunk circuit of Fig. 3. Relay
1328 upon operating also extends its oper-
ating ground to battery through the winding
of relay 1305, which locks over its left front
contact to ground on conductor 1308 lock-
ing relay 1828 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 1305 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- -

ings 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 324, to ground
over the upper right and lower left contacts

of cam 315, relay 806 upon operating closing !:?

a circuit from ground at its upper froné 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 into position 15. As sequence switch 310

leaves position 14, the conductors extending
to the sender are opened and the sender is
released by the opening of the circuit pre-

viously traced through the windings of velay
§ Yo

500,

When the circuit through the windings of
relay 500 is 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- :

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

o
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battery through the winding of magnet 1200,
thus advancing sequence switch 1200 into 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 repeatingcoil. 113,
inner lower front contact of: reldy 123, lower
normal_contacts of relay 122, rings of plug
121 and jack 802, conductor 334, uppercon-
tacts of cam 352, ring brushes of district: se-
lector 360..and office selector: 875, to the in-
coming selector.: From the incoming selec-
tor 380, the talking circuit:is established over
brushes of the incoming selector and brushes
of the final selector 885 to the subscriber’s
line -390 in the well-knowi' manner.« ‘Whén
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 operatioi 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 860. 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 322, 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
lower left contact of cam 345. In position 18
the circuit of down-drive magnet 355 is estab-
lished over the upper contacts of cam 856 to
ground 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 circuit is established from battery,
winding of magnet 310, lower left contact of
cam- 822, normal commutator segment 857,
brush 848, upper right contact of cam 841 to
ground at cam 315 for advancing sequence
switch ‘810 into normal position. The -cir-
cuits of the district selector are now in 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 m_id tel,Z-Z@le_ conditions—district se-
. - . lector goes’ to tell-tale: o

:"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 arises in the opera-
tion of the apparatus or.circuits:”.: These con-
ditions. willi:be considered in the order of
their -occurrence in the -advance of selection
contiol switeh 1200 of the sender. - » - ¢
si:If: the shaft.of district selector 360 goes
to.tell-tale:in making brush-or group selec-
tiom, -that-is, ‘with- sequence switch: 810 in
eithér positions 5. or 7,4 ‘circuit is estab-
lished. from battery through the winding of
magnet 310,:lower right contact of cam 312,
tell-tale- commutator segment 358, brush 840,
upper right contact of cam 341, to ground at
cam 315 for advancing switch 310 into posi-
tion 8. In position 8 a circuit is closed from
battery-lower winding of relay 306, lower
left contact of cam:830, 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-
érates .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 810, lower right contact of cam
312, segment 858, brush 340, upper right con-
tact of cam 341 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. : :

With sequence switch 810 in position 17,

interrupted ground is applied over the low- !

er contacts of cam 317 through the winding
of stepping relay 818, to battery thereby in-
termittently operating relay 818. 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 834 and, over the lower contacts
of cam 368, 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 furn 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 859, right con-
tacts of cam 305 to the tip trunk conductor
370, the trunk conductors 870 and 334 then
extending at the cord circuit with relay 122
released through the winding of polarized

5 supervisory relay 134. Relay 134 is thus op-

erated and closes the previously traced ecir-.
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
Iamp 129 is flashed as a reorder signal that
the operator should pull down the connection

-and try again to establish the. connection

with another district selector trunk. “When
the cord circuit plug 121 is removed from jack
302, relay 300 releases.and the district selector
circuit is 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 in 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 is
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 if it is still con-
nected and the cord supervisory lamp 129
is 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 is released
as previously described.

Office .selector goes to tell-tale position
If the office selector 375 goes to the tell-

tale position in making brush selection, with
control switch 1200 of the sender in position
4, or in making group selection with switch
1200 in 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 funection 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.

Office selector goes to overfiow 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 in 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 is now reduced to such an extent that
stepping relay 1315 and overflow relay 1317
operate on the reversed current. Relay 1817
upon operating locks over its right winding;
conductor 1327, upper left and lower right
contacts of cam 1249, conductor 1250, to
ground at the front contact of relay 1317
and - extends its locking ground over the
right contacts of cam 1249 and conductor
1251, 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
locking 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 is 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 ¢am 1211,
winding of magnet 1200 to battery for ad-
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i 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 7 and relay 1320 operated, relay 1312 is
not: operated. -In this case the fundamental
ciréuit -does-not include resistance 1218 and

vancing the control switch 1200 into posi-

thierefore relay 1817 operates in series with

reldy 1844 «in ‘response to reversed battery
over the fundamental circuit and following
the operation of relay 1317, relays 1331, 1113.

1109 and 1108 operate to advance switch 1200
irito position 9ias‘just described:

»: Relay 1331 upon operating maintains the
fundamental ‘¢irciit closed over'the -upper
contacts'of ‘cam- 1230 at its right front con-
tact, “while: control switch 1200 advances
from" position- 4 to: position 734. After
switch 1200 leaves position 734, the funda-
mental: circuit is opened, releasing stepping
relay1315. ' The'operation of relay 1315 with
relay: 1402 opérated’ causeés  the operation of
counting relay 400-over a circuit extending
from ‘ground at cam 1204, lower right contact

of ‘camn 11217, ‘conductor 1233, contact of re--

lay ‘1315, -conductor 1234, contacts of cam
1235, ¢onductor 1236, front contact of relay
1402, conductor 1240 to battery through the
winci-ing“dfﬁielayi 400: Relay 4007 operates

. 4nd Jocksthrough the windings of relays 401.

and 402, relays 400 and 402 operating as soon
as relays1815 releases, relay 402 upon operat-
ing closing’a circuit from ground at its con-
tact over conductor 404, outer front contact
of relay* 1402, conductor :1426 to- battery
through' the winding of relay 1313, which
operates’locking to ground on conductor
1308, permanently opening the fundamental
circuit and-closing-a circuit extending frem
ground at-its left front contact over con-
ductor 1403, upper -contacts of cam 1208 to
battery through the winding of magnet 1200
for-advancing-switch 1200 into position 17.
With 'switch 11200 in position 17 and relay
1313 operated, a circuit is closed for relay
1328 over the alternate contacts of relay 1304,
condictor1329, upper left and lower right
contacts of cam 1245, conductor 1403, to
ground-at the inner left front contact of re-
Jay 1813. Relay 1828 extends its operating
ground to battery through the winding of
relay 1805 which locks itself and relay 1328
to ground on conductor 1303 and opens the
circuit of relay 1304 which releases.

~ Relay 1831 also closes a circuit extending
from ground at its inner left front contact,
conductor 1350, right front contact of relay

901, conductor 933, outer right front contact.

of ‘relay'408; inner:right back contact of re-
lay 406, conductor 467 to battery through

1,897,069

the winding of relay 934. Relay 934 operates
closing a shunt from ground at its 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 is
reduced to 5 ohms whereby the current flow-
ing over: conductor 321 to battery through
the .windings of relays 809 and 324 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 inner upper 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 814, 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
1832, right front contact of relay 1404, con:
ductor:1445,Tight 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.  : o :

The current now flowing .from ground
through the windings of relay 500 and wind-
ing of relay 824 is nct sufficient to hold relay
824 operated and it releases. With relay 309
operated and relay 324 released a circuit is
established for advancing sequence switch
810 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 810 passes beyond' posi-
tion 13, the sender is released, and when
switch 310 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 switch 1200 in- position 9, reversed
current is sent over the fundamental circuit
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
battery 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 right contact of cam
1217 to ground at cam 1204, locking through
the windings of relays 401 and 402.."As the in-
coming 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:conducter 404, front
contact of relay 1402, conductor 1426, to bat-

¢ tery through'the winding of relay 1313:: Re-

lay 1313 then advances control switch 1200
to position 17 as previously described. From
this ‘point-the sender' functions ‘as previous-

‘ly-described to advance: the-district ‘selector

360 to the reorder positioh ifor flashing the
cord supervisory lamp 129 and for releasing
the sender. - - ' .l S

If the incoming selector goes to:overflow
during trunk hunting 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-is advanced to the reorder position dis-
missing the sender. If the final selector goes
to tell-tale in imaking any selection, the incom-
ing selector is advanced .in-the well-known
manner to momentarily send reversed current
over the fundamental circuit just as previous-
ly described for a successful final units selec-
tion and the district selector of Fig. 8.is then
advanced. to the reorder position dismissing
the sender: - ;

Trouble conditions in the sender

" Conditions in the sender will now be dis-
cussed which may arise when the sender op-
erations do not progress fast enoughto 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
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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 .is started from relay 1001, when
the sender is seized.. The second timing cir-
cuit consists of relays 1123, 1030, 1031, 1032
and 1033, and interrupter 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 interrupter 1029
closes its contacts, relay 1026 operates in a
circuit extending over the back contact of
relay 1027, contacts of interrupter 1029, out-
er left back contact of start relay 901, con-
ductor 908, to ground at the inner right con-
tact of relay 1001, locking through the wind-
ing of relay 1027, front contact of relay 1026,
thence to ground at the front contact of re-
lay.1001. Relay 1027 doesnot 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 in a circuit ex-
tending over the front contact of relay 1027,
contacts of interrupter 1029, back. contact of
relay: 901 to ground on conductor 908 lock-
ing over its outer right front contact to
ground on conductor 808 independent of the
interrupter contacts. If all digits have been
registered and. start relay 901 is 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 is not completed before relay 1028
operates and locks, relay 1028 closes a eircuit
for relay 406 extending over the right nor-
mal contacts of relay 408, conductor 428 to
ground at the inner left front contact of re-
lay 1028.. Relay 406 upon operating releases
relay 407 which disconnects the impulse re-
lays 411, 412, 413, 421, 422 and 423 from the
tip and ring impulsing conductors 329 and
352 extending to the operator’s keyset, con-
nects conductor 329 through the inner left
ront contact of relay 406 to 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 battery through
resistance 429. As previously described,
both polarized relays 233 and 234 in the key-
set now respond to release the keyset, direct
ground being then connected at the key set
to conductor 329 thereby causing the oper-
ation of marginal relay 408. Relay 408 upou
operating locks to ground applied to con-
ductor 428 by relay 1028, opens the operat-
ing circuit of relay 407 to prevent its re-
operation, releases relay 406 and closes a cir-
cuit extending from ground at the middle
right front contact of relay 1028, conductor
933, outer right front contact 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 relay :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. e A

When the start combination has been keyed
and relay 901 is operated indicating that all
digits have been keyed, a circuit is 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-
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
toiground at the inner left front contact of
relay 901. Relay 1123 locks through  the
right winding of relay 1030, front contacts
of .relay 1123 to ground on conductor 1085,
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 1031 then operating and locking through
the winding of relay 1032, front contact of
relay 1031 to ground on conductor 1085. On
the next opening of the interrupter contacts,
relay 1082 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 eall indicator code impulses, a cir-
cuit is now established for relay 1033 which
may be traced from battery, winding of re-

5 lay 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 is closed from
ground, 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 1080 operated and over the
inner left front contact of relay 1032, con-
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ductor 1087, 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
office; selector or -full mechanical - tandem
equipment, a longer time interval is measured
before relay 1033 operates. . - e
. When-relay 1033:operates it-closes a cir-
cuit for relay 934 extending over conductor
1088 to ground ‘at the outer right front-con-
tacts of relay 1083. 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. o

Operating errors

If the operator plugs into the district se-
lector trunk circuit of Fig. 8 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 is
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 is: '

1. In a telephone system, an operator’s po-
sition having a cord circuit, a trunk circuit
accessible to said cord circuit and terminat-

75

80

85

90

95

100

105

110

115

120

130



10

16

20

30

40

b0

(<
o«

60

65

1,897,069

ing in a selector switch, a register sender ac-
cessible from said trunk circuit for control-
ling said selector switch, a calling device at
said operator’s position for controlling the
registration of desired line numbers in said
sender, operator-controlled means for asso-
ciating said calling device with said cord ciz-
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 ¢ircuit, a trunk circuit

accessible to said cord circuit’and terminat-.
ing In a selector switch, a register sender ac-

cessible from said trunk*circuit for control-
ling said selector switch, a calling device at
said - 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
mearns 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 :Operatbr’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 said operator’s position for control-
ling the registration of desired line numbers
in said 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-
cuit. - :

4. In a telephone system, an operator’s
position having a cord circuit, a trunk circuit
accessible to said cord circuit and terminat-
ing in a selector switch, a register sender ac-
cessiblé from said trunk circuit for eontrol-

5 ling said selector switch, 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
signal in 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 said 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 idle outgoing

trunk in 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
signal in said cord circuit, a second relay for
connecting said calling device to the calling
end of said cord circuit and for disconnecting
said supervisory relay therefrom, operator-
controlled means for operating said second
relay, and means in said trunk circuit oper-
able 1f said selector fails 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.. : :

6. In a telephone system,.an operator’s
position having a-cord:circuit, a trunk circuit
accessible to said cord circuit and terminating

in a sélector switch, a register sender accessi-.
ble. from said trunk circuit for controlling

said selector switch in a plurality of selective

movements, a calling device at said operator’s

position for: controlling. the registration .of

deésired line numbers in said sender, a super-

visory relay and a supervisory signal in said
cord. :circuit,. a second relay for connectinﬁ
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 in said trunk ecircuit if 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 cireuit, a trunk circuit
accessible to said cord circuit and terminating
in a selector switch, other. selector switches,
a register sender accessible from said trunk
circuit for controlling said selector switches
to extend 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
disconnecting said supervisory relay there-
{rom, operater-controlled means for operat-
ing said second relay, and means in said trunk
circuit operable if 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 extend 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,
operator-controlled means for operating said
second relay, and means in said trunk circuit
operable if any of said selectors over-run in
any ‘of their selective movements for first
cuusing 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 having a cord circuit, a trunk circuit
accessible to said cord circuit 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 4t said operator’s-posi-
tion: for controlling. the registration of de-
sived line numbers in said sender, a super-
visory relay and a supervisory signal in said
cord circuit, a second relay for connecting
said: calling dévice to the calling end of said
cord citeuif and for disconnecting said super-
visory relay therefrom, operator-controlled
means for operatitng said second relay, and
meas in said trunk circuit operable if said
calling device is operated to register-an incom-
plete or ervonéous 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 then intermitténtly operating said super-
visory relay to flash said signal.

10. In a 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 in 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 sai

55

cord cireuit and for disconnecting said super-
visory relay therefrom, operator-controlled
means for operating said second relay, and
means in said trunk circuit operable if said

_sender fails to perform its functions within
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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 said stpervisory relay to flash said
signal.
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11. In a telephone system, dn opeérator’s
position having a cord circut, a trunk cir-
cuit accessible to said cord circuit and termi-
nating in a selector:switch, a register -sender
accessible from said trunk circuit for control-
ling said selector switch to extend desired son~
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 connectin
said calling device to the calling end- of sai
cord circuit and for disconnecting said super-
visory relay therefrom, operatbrucontrogled
means for operating sald second relay,
polarized relays at said operator’s position-
for releasing said second relay to disassociate
said-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 eircuit
accessible to said-cord circuit and termindting
in a selector swit¢h, .a register sender acces-
sible from said: trunk circait for controlling
said selector.switch to-extend desired connec-
tiohs, a calling device at:said operatoi’s posi-
tion. forcontrollingthe registration of desired
line numbers in said sender, a polatized 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
citcuit 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 deviee and to render said supervisory
relay effective, a relay in sard trunk circuit,
and means to intermittently. operate sai
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 7th day of March, 1932

: - JAMES B. NEWSOM.
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