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This invention relates to automatic tele-
phone systems, and: more particularly to a

* rural exchange: system -comprising district

5 tandem office 'in turn ‘being subsidiary to a.

10

15

offices mouped around a tandem office, the

central office. -In‘such a system it is desir-
able that the charges for calls originated
oni lines eithér localto a dlstrlct office:or local
to a tandem office be. assessed inaccordance
with whether the call -is to Dbe .ferminated
locally ‘in -either the district office or in the
tandem office or is-to be terminated. outside
o'f said officés. It is, therefore, the object
of the invention to provide at each office
of the svstem a discriminating device which
1s cominion to the: trunk cncults outgoing

+ from such office and which is capable of de-
te lmmmg whether a call originated in such

20

2

30

35

office is of a local or of an interoffice char-
acter and which will if the originating. call
is-of the latter character cause the. opera-
tionof the calling line message register in
accordance with the zone of the exchange area
in” which the call-is terminated. -

The invention, one. embodiment of which
has been disclosed by way of example,is illus-
trated as embodying a district’ oftice which
is- subsidiary to a tandem office and which
through the circuits of thetandem office may

have access: over the trunk circuits outgoing.

from: the. tandem office, to a ‘central office.
The district office is designed to have access

- to.from 100 to 300 local subscribers’ lines and
to’a group of trunk lines extending to the:

tandem office. Ibisprovided with & plumhty

, of link circuits, each link terminating at one

ad ina 11*1@- f nder and:at the other end in

‘a plurahuy of branches each hiaving a group

- 40

45

selector. Thus, if ‘the office is designed for
access to 200 lines certain of which are trunk
lines - extending to . the tandem office, each
link will termmate in two group- selectors
and if -access is:desired to: 300 lines, ‘each
link circuit will: termmate 1n three group
selectors. "

When a subscmber of the dlstrlct ofﬁce in-
itiates a call all. llne finders.of idle links hav-

ing access thereto are started in.search of

50

tlie calling line -and when"one of the line
finders finds the line it is seized thereby and

the findérs of other links are stopped There-
upon that one of the group selectors of the
link taken for use which has access to out-
going trunks is started in search of an idle
trunk. When an idle trunk becomes associ-
ated with the link circuit a discriminating
registering device which is common 10 the
group of trunks is associated with the trunk
taken for use in readiness to record the first
three digits to be dialéd by the calling sub-
seriber. Also, in response to the seizure of
the outgoing trunk an idle link circuit at the
tandem office which is also equipped with a
line finder and group selector is started to
find the trunk and to extend it over the group
selector of the tandem office link to an idle

_trunk outgoing from the tandem office. 'Whern

this latter trunk is seized a second discrimi-
nating registering device which is common to
the group of trunks outgoing from the tan-
dem office is associated with the selected trunk
in readiness to record the first three digits
to be dialed by the calling subscriber.
Upon the association of these registering
devices with the established connection a
dialing tone is transmitted to the calling line.
The calling subscriber then proceeds to dial
the first three digits of the wanted line num-
ber.. - If these dlgits are indicative that the
calhnor subscriber ~desires connection with

. atiother subsecriber’s line which terminates at
-the same office, a discriminating signal is

sent -to’ the link circuit of the district office
from the registering device of that office.

“This signal determines whether the wanted
1ine may be reached over the terminal bank
~of the same group selector over which access

was-had ‘to the outgoing trunks or whether

.it may be reached over one of the other par-

allelly connected group selectors, and renders
marking registers effective in the link cir-
cuit'for recording the remaining digits of the

line: designation “dialed by the caﬂmcr sub-~

scriber. - In accordance with the settmg of
the marking registers the group selector
which has been made effective by the dis-
criminating signal is thereupon operated to
select the wanted line and to release the con-
nection over the outgoing trunk previously
established: through the tandem office and
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to release the va'ssociated discr:'rminating de-
vices at both the district and tandem -offices.

~Upon the termination of the call the calling
_subscriber is charged by apparatus associated

with the district link circuit on the basis o:f

5 28 successful loeal call.-

If, however, the digits rec‘orded in the dls-

- crlmlnatmg recrl%terlrg devices of the dis-

10w

15

trict; and tanden offices indicated that the call
was of a character to be terminated in or be- :

yond the tandem oﬁice, then the connection

established upon the initiation of the call to
the tandem office is not released and the dis-:
criminating registering device of the district:.

office proceeds to set up on registering relays

of the outgoing-trunk with which it is at the -
time associated a zone registration-in accord-

ance with the ‘office - demgnqtlon registered

“on the registers-of isaid- recrlsterlng device.

- 20:

These zone relays are instrumental upon the

- “sueccessful completion of the connection for

=

“wariably’ operatlng the message recrlster of
“the calling line. = -

“There is also associated Wlth the zone re-
lays of the trunk circuit an overtime charging

~mechanism which eanses the periodic opera-

s

tion- of the calling line message register
through a predetermined maximum per10d of.

conversamon In:the circuits illustrated this

overtime charging mechanism functions to
- “operate the message register at three-minute -
" - -intervals over.a period of twelve minutesand -

.. then -causes ‘the peremptory release’ of the

.85

connectlon if :the-calling subscriber has not'
prior to the-expiration of that perlod Te-

leased the connection.

- Similarly, if a call is originated on a sub-
schber s line terminating in the tandem office
all-Tine finders of idle hnks of the tandem

» office having access' thereto are started in.
search of such line and when one of the hne

~ finders ‘finds the calling line, such line is

CUBO
- ‘seriber,”

seized. and the finders of other links are
stopped. -

trunk outgoing from the tandem office and
a° discriminating registering device is asso-

ciated with such trunk in‘readiness to record .
the first three digits dialed by the calling sub-
- If the first three digits- ‘dialed by

the calling subscriber indicate that the: cali-

"~ ing- subscriber desires :a -connection with"
.-~ another subscriber’s line which terminates in

the tandem office, a signal is sent back to
the tandeni office link, which causes the re-

~ Jease of the outgoing trunk circuit and. as-

6o

‘sociated registering device and apparatusis

rendered eﬁectlve in thetandem office to com-
plete the call therein in response to the-re:

maining digits dialed by the calhno sub-

5 scrlber

~If, howevel the digits recorded in thereg-
: 1ster1ng dev1ce indicate that-the call is of a
_character to be ‘terminated beyond-the tan-

1’,329 709

vice.
upon the successful completlon 'of the connec- -
tion for variably operating the essage reg-.
Provision 15 also
“made to charge for the’ call periodically dur-
ing a predetermmed period and to peremp-
torily release the connection at the expiration-
of that period if the calling subscrlber ‘has

Thereupon the group selector in
~which the other end of the link circuit ter-
minates is operated to connect with an idle: three digits dialed by a calling: subseriber to-
g gether W1th a trunk finder switch, shown in: -
the upper portion of the figure, Whereby the

‘registering  device ‘may- be. _associated’ Wlth

dem ofﬁce, then the trunk is not released and‘ '

the registering device of the tandem- office
proceeds to set up on the registering relays
of the outgoing trunk a zone registration in
accordance with the office- deswnatlon regis-
tered on the registers of such: reglsterma de-
These zone relays are- Instrumental

ister ‘of the: calling-line..

not terminated the call.
From the foregoing brief deserlptlon of

)

80

the invention it will be apparent that for a -

call ‘originated “in"any office ‘which-is of an

‘-»1nterofﬁce character charging on: an over-
time bases in accordance. with the zone of the -

exchange in which the callis’to be terminated

is controlled by the apparatus in the office of

origin. ‘and “associated - with the interoffice
trunk outgoing: therefl om over Wthh the call
is extended. 7

Referring to the d1 awings, Flg 1 shows at
the left-a subscriber’s line, one of the link cir-
cuits of the community or district office ter-
minating at one end: in a line finder. and at

_the other end in a plurality of parallelly con-

90

93

nected ‘group. selectors, tens-and units mark-
ing switches for controlling the settings of -~

“the group selectors and at the right one out-"
going trunk circuit and a subscriber’s line

terminating-in the bank of one-of the’ group
selectors.

Fig. 2 shows the apparatus associated
with the outgoing end of the trunk circuit
and in the lower rlght portion -of the figure
a message register impulsing switch for:con-
trolhrg the calhno line message register of

166

Fig. 1in accor dance with the zone of the ex- -

chanore into which a connection is extended.
I‘lo' 3 shows a discriminating registering
device for recording and translating the first

any one of a group-of trunk circuits."

- Fig. 4 shows at the left the- mcommo end
ot the two- ~way trunk mrcmt shown in Flg

2, one of the link circuits of the tandem office
termmatmg at one end in a line finder hav-
ing access-to both incoming trunk circuits
and’ subscribers’ lines and at the other end
in a group finder having access to outgoing
trunks such as shown in. Fig. 6 and to local
third group finders:(not: shown)

Fig. 5-shows'a tandem register sender for
controlling the estabhshment of connections
to subscribers’ lines termmatmcr in the:tan-

dem office and a link finder: individual thereto

for associating it. with a tandem link circuit.
‘Fig. 6- shows ‘an outgomg trunk circuit

w26
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. andin the lower. rlcrht portlon of the: ﬁgure a:;
~ message: register: 1mpuls1ng switch: for cons
" trolling the message registers of: calhng lines

which are local:to the tahdem officé..:

Fig. 7 shows.a discriminating: reglsterlngtr
N dev1ce for recording and translating the first..
- three digits dialed by a‘calling: subscrlber in:

either the district: office of Flg 1 or inithe:

tandem. office, together: with 'a trunk finder
switch individual thereto;-whereby the reg-

- istering device may. be-associated with. any
. one of-the outoomg trunk: circuits-such. as
 thetrunk circuit shown in Fig. 6.

15

I‘lg 8 beneath ¥ig.'2, Figs. 4 and 5.at “the

- right of Figs. 2'and 8; respectlvely, and: Figs:”
- Gand 7 at the r10h‘r of Tlgs 4 and 5 respec-‘

' tlvelv

20

o5

single motion step-by-step: type.:

is equipped ‘with two sets of wipers placed
on the switch shaft 180° apart. -
selectors 110, 120 and 180°of Fig. 1 .are of

- the same O*enel al type as the line nnders and

30

"85

each has access to one hundred sets of bank:
Thie group selector 110-has access'
to- a group of five outgoing trunks and.to-
ninety subscribers’ lines -and the other two
- group selectors 120 and 130, the wipers:.of
- selector 180 not bising. 111ustrated each have:

terminals.

aceess to one hundred subscrlbers’ lines: ' The
group selector 410 of Fig. 4 is of the hunting
type. ~The marking switches 140, 150, the

»reglsuers 310, 320, 510 520,:530; 710 and 720

- and-the message reglouer 1mpulsmg switches.

- 200, 420 and 600 are all minor type switches.

40

~ the terminals of the upper: four levels of

The translator switches 880,540 and 780-each

have access to fifty sets. of ‘bank- terminals,

switch’830 being cross-connected, as-may be

‘desired, to the ‘cross-connecting frame 340
for controlhno metering for est‘tbhshmg lo-
cal connectmns, and the upper four levels of

switch ‘730 being cross-cennected,-as may be

* desired: to cross-connecting frame 740" for

50
56

60

SIn detaﬂ

controlling metering. The trunk: finding
switches. 300 500 and 100 have no normal

: p051t10ns

- Initiation o f a caZZ i dzstmot oﬁce

For a better understandmcr of the inven-

tion reference may be had to the following .
- of the group selector 110 and establishes over

description in which the" progress. of ‘a call
from the calhng line 101 over the circuits of
Figs. 1 to T inclusive, will first be described

circuitis established from battery, through
the winding of line relay 102, the upper back
contact of cut-off relay 103, over the loop of
the calling line to ground at the lower con-

A tact of’ relav 103 Relay 102 upon: operatmcr

The group.

When the calling subscriber re-
moves his' receiver from the switchhook a

estabhshes an obvious-circuit. for the com-:
mon -group relay 104 which in turn estab-.
lishes: a: circuit for: the common: line finder-
startirelay. 105. « Relay 105:at its front con-
tacts: closes start. circuits for the stepping
magnets-of all idle line finders having access
to the. group of lines in which the calhnw line

is‘located. - It will be assumed that the line -

finder 100 is-that one of these line finders
which- is to' be used in establishing the con-
nection... The: circuit for starting this line
finder may be traced from battery, through
of stepplng magnet 106, contacts of relay
105; contacts of; test jack. 107 back contact of

' relay 108 -to ground at the upper normal con-

tacts.of. relay 109.
- In response to the operation of magnet 106

2 . the wipers of the line finder are advanced:
All of the: sw1tches dlSClO:aed are of the -

‘The line.
finders 100 and 400 of Figs: I and-4 are of-
the type having o normal - position and each:

until the test wiper 111 engages the test ter-
minal of the calling line: Then a-circuit is
established from ground, through the lower:

“winding-of relay 108, the normal contact of

thermostatic relay 112, contacts of jack 107,
wiper 111 to battery. at the front contact of
relay 102. Relay 108 upon: energizing: closes
an_ obvious eircuit for relay 113 and opens
at itsbackcontact the circuit of stepping mag-
net-106. With relay 113 operated, ground is

,connected over-the lower contact of relay 113

and the upper winding of relay 108 to test

. the.magnet ' winding and interrupter contacts .
- For a complete disclosure of the invention-
Fig. 2 should be placed at the right of Fig. 1,

80-

85

90 -

95

wiper 111 to prevent ‘the seizure of the call-

ing'line-by other line finders and a circuit is
closed for thestepping magnét 114 of the.

~group selector 110-to advance this group se-

lector to hunt-for an idle outgoing trunk:

- This circuit extends from battery, through

the winding and interrupter contacts of mag-
net 114, lower back contacts of relays 115 and

116, lower back contact: of relay 109, upper

contact. of relay 113 to ground. at the back
contact of test relay 117. ‘When anidle trunk
is: found, relay 117 operates in a circuit ex-
tending from ground at the upper normal
contact: of relay 118, wiper 119 of marking
switch 140 and its nor mal terminal, strapped
terminals with which wiper 121 of the group
selector engages, winding of relay 117, inner
upper- front:contact of relay 113, wiper 122,
conductor 201 to battery through the Wmdmd
of relay 202. -Relay 202 also operates in this
circuit. and performs a function Wh1ch wﬂl

vi be described later.

~Relay 117 upon operating,
cuit of magnet 114 to arrest the operation

-opens ‘the cir-

100

105

110

115

120

its front contact and a contact of relay 113

a circuit for relay 123. At its inner lower
front contact relay 123 applies direct rrround
through the winding of relay. 117 over wiper
122 to . conductor 901 to mark. the- selected-
trunk busy and closes an obvious circuit for
relay 124. " Relay 124 upon operating estab-

lishes a cireuit -from ground through the
winding: of: relay: 109, over wiper 125 ‘of Tine

125

130




s 25 lay 204.

Sl

ﬁnder 100 to battery through the calhng llne‘
cut-off relay 108. - Relay 103 disconnects the"
hne télay 102 which ‘in tirn releases relay
- 108 and:1f there are at the time no other lines”
5 calling in the group, releases common ‘relays:
104 and 105. thereby arresting the operation.-
~of any other‘idle line finders that' may- have

" been- started After the release of relay 108,

v ‘relay 118°is locked over its inner lower tront '
=+ 10 contact; ‘the back  contact of relay 126 to-
: ground at the upper front- cont‘tet of 1ela,y.

109, -

- Relay 202 of the hnk elrcult Whlch operat-.
© - €d in'series with test relay 117 upon operat--
15" ing ‘establishes an cbvious' circuit for- relay
903, ‘With: ‘relay 109 operated :a’ circuit. 15

~established from ground, through:the upper
winding- of relay 204, wiper 197 of selector
110, upper alternate contacts of rela,y 123,

20 lower iront ‘contact of relay 109; wiper 128,
“over the calling line, back over Wlper 129, the »
_ inner.upper. eontact of ‘relay 109, the inner

- upper-front contact of relay 128, wiper- 131

“to battery through the lower Wlndlno -of re-
“Relay 204 operates in this cir cuit’
~ and closes an obvious cireuit for slow to re-

lease relay 205 which operates in turn and

causes the operation’of relay 206. A circuit
el T1SDOW extended over the outgoing conductors:
S 30 207 and 208 of the trunk ‘circuit to the tandem’
o office ‘of Figs. 4 to 7, ‘inclusive. to which the"
. communlty office 1s submdmry, this circuit ex- -

tending: from battery, through the: winding

G of relay 401, the lower back contact of relay_
o "*5 402 over conductor 208, the back:contact of .

- relay 210, the lower baek contact of relay 209,

upper’ front contact of relay 204, conductor "u
207 to. ground at the upper back contact of:
.- - relay 402. Relay 401 operates in this circuit-
‘46 and at its upper front ‘contact closes an ob-
vious circuit-for common start relay 408 and
““at its lower front contact connects battery
_potential to the test terminal 404 to mark the"

trank 207, 208 as’ calhncr ‘Relay 408 upon
‘4% operating closes start circuits for all idle line
finders such as 400, which have access to the

group-of: trunk, cm,tuts in Whlch the ealhntr‘

Iine.ds located.
It will be assumed that tLe hne ﬁnder 4:00

‘ ‘56 is to be used: to extend the connection and

- that the start circuit for magnet 405 extends

-, from. battery through the winding and inter-

_rupter contacts of magnet 405, ‘contacts: of
 test jack 406, contacts of relay 4:03 baclk con-

?-,'"rr tact of relay 407 to ground at the back con-
~ tact of test relay 408. : When the wipers of:
.- the line: finder engage the terminals: of:the

c%lhng trunk circuit test relay 408 operates

S0 inacireuit” extendmg from battery on ter- T

68 minal 404, wiper 409, contacts of jjack 408,
" ‘normal” contacts. of thermostatlc relay a1
-to ground through the upper winding of re-
Relay 408 operates; opening the cir-
“cuit. of magnet 405 to arrest further motion

12y 408,

65" of 11ne ﬁnder 400 and closes a: 01rcu1t for op-

tact of relay 413 At its 1

1; 829 799

eratmg relay 419 extendmg from g*round'
at:the front contact of relay 408; upper wind: -

ing:of relay 412 to battery at: vthe ack con-7

contact relay 412.connects: ground : through
the lower :low. res1stance -winding -of ‘relay
408 to the test wiper-409 to -mark the ter-
minals of the calling: triink against seizure

by another line finder and-at its intermediate

lower front: contact establishes a circuit for

operating relay 414 extending from. battery -
- through the winding of relay 414, the contact

eér-upper. front -

70

of relay 412 to. ground at the. front contact

of relay 408. At its contact- relay: 414 ‘es-
tablishes: a ¢ircuit extending. from ground

80

‘through the winding of: relay 407, wiper 415 -
‘to battery, through the: Wmdlng of ‘cut-off -

relay “402. - Relay 402 -disconnects the line

relay 401 from the trunk circuit, which up-
; -on releasing opens the circuit of common start
“reldy 403 to stop all other line finders which

may: have been started, provided that there

-are at:the time no other trunks of the group
or subscribers’ lines calhng Relay-402 also

closes an operating circuit for'slow-to-release
relay 416 extending from ground through: the

~winding of relay 416, lower back contact:
of relay 417, front- contact of -relay 402 to
battery: - Relay 416" opens -the: trunk con-.
ductor 208 at its back contact, but +this open--

ing is at the time. 1neﬁect1ve since-a shunt

of the contacts of relay 416 exists over the
" upper normal contacts of- relay 417. =

Relay 407 .upon- operating extends the

trunk conductor: 207 ‘over. line finder wiper

85,

90,

95

100

418, the upper front contact of relay 407, the -

per ‘back contact of relay 421 to ground :

through the lower winding of relay 422 and -

‘at: its intermediate upper front contact ex-
‘tends conductor 208 over wiper 419, the lower
back contact of relay 421-to battery through
the upper winding of relay 499. - At its lower-

105

front contact relay 412 connécts marking po-

- tential t6test terminals 501 of all link finders
similar to finder 500 of Fig: 5 and in parallel

to ground through-start relay 502. - Relay

502 operates;- elosmg an -obvious. circuit for
- relay 503 which in’ turn establishes operat- -
‘ing circuits for the stepping magnets of all

idle link . finders individual ‘to 1d1e tandem
senders.

504, contact of relay 503, upper back contact
of relay 507 to crround at the back contact 6f

One of these senders. is shown in-
F1g 5 and it will be assumed that this sender_k
*is idle and becomes: connected with' the link
~of Fig. 4. "The operating circuit of finder.
500'may be traced from battery through the
“winding and interrupter contacts of magnet

110

relay 505. When the calling link circuit is -

“found, test wiper 506 of finder 500 engages
terminal 501,  and .the :circuit " prev1ouslyv
traced to: termlnal 501 is.extended over wiper

506, the upper winding of test relay 505, the
Tower back contact’ of relay 508 to ground at
the . normal contact of thermostatlc rela,y

150
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509 ‘Relay 505 thereupon operates, opening
*at its back contact the circuit of magnet 504

71

and closing an obvious circuit for relay 512

which: in turn closes an- obvious: circuit. for

relay 507. Relay 507 at its inner upper front

‘contact -now connects: ground - through the

- . lower low resistance winding of relay 505 to
_test- terminal-501-and at'its-upper.back con-

_ 1

tact opens: anothet: point in-the circuit of
magnet 504. At its inner upper front con-

- “tact relay 507 connects ground to conduetor.
" 558 for supplying locking ground for relays
- of the sender and at its lower front contacts

‘prepares-circuits from wipers of finder. 500.

“At“its ‘lower . front: contact: relay 407 also
‘establishes. a ‘circuit- extending through' the

lower winding of relay 413, wiper 511 of link

- finder 500, both windings of relay-513 to
-~ ground on conductor 553, Relay 513 operates

but performs no useful function at this tire:
Relay 418 does not-operate-due to-the resist-
ance of the wirdings of relay 513.

. When relay:-407 operated a circuit was
-established for starting ‘the group selector

410 hunting for an outgoing trunk. circuit
such as is shown in Fig: 6, which circuit may
be traced from battery through the winding

“and interrupter contacts of magnet 423; in-

30

- termediate. upper. back contact of relay 424,

back contact of relay 425 to ground at the

- innerupper front contact of relay 407. . When

an:idlé outgoing trunk is found, for.example,

the trunk shown in Fig. 6, relay 425 operates
in a circuit extending from ground on the

184 inner upper front-contact of relay 412, low-.

~er-winding -of relay 425, upper back contact

ot relay 426, test wiper 427, conductor 601,
- normal contact of: thermostatic relay 617 to
© Dbattery at the upper-back contact of relay.
615 and to hattery over the back ‘contact of .

. "’5(.!]0.

y 602 through:the-winding: of relay 605:

LUice

“ Relays 425 and 605 operate, relay 425 upon
- _operating locking from battery on test wiper
497 -over its upper winding through the wind-

ing of relay 428, the front contact of relay
495 to ground at the:inner upper front con-

-~ tact of relay 407 and opening at its back con-
“tact the cirenit of magnet 423 to-arrest the

further hunting movement of the group se-
lector. -At its contact:relay 428 closes an
obvious circuit for relay 429 which.operates

= and locks over its:inner lower front contact
- to:ground placed on conductor 430 over the

oerela

- to bat

T

~ front contact of relay 414. - Relay 605 upon

operating closes -an-obvious’ circuit- for- re-
lay 606, et e
Relay 602 now operatesin:a circuit-extend-

“inig from_ground at the lower back contact of
- relay 615, upper front contact-of relay 606,
Jlower: winding- of relay 602, conductor 616,

wiper. n
- 496; upper front contact of relay 429
; y through tlie winding of-relay 421,
- Relays 602 and: 421 ‘operate, relay 602 con--

42K

T U,

inner upper normal contacts of

tery

necting battery : tlirough; its upper winding

5

and front contact in parallel with battery

through resistance over the upper back con-

‘tact of .relay 615 to conductor 601 to mark

the trunk busy to othér tandem link group
selectors -and relay 421 disconnecting the

‘windings- of relay 422 from the incoming

70

dialing loop and extending this loop over its -

upper -and lower front contacts directly to

the windings-of relay 604.. At its inner low-.
-er front contact relay 421 establishes a new

75

holding circuit for holding relay 414 oper-

ated .after the release of relay 422.- Relay

604 now operates establishing a new operat-

ing circuit-for relay 605 which in turn holds
relay 606 operated. G

~Returning to the trunk circuit of Fig. 2,
-relay 206 upon -operating at its.inner upper .

contact connects busy potential from the up-
per back contact of relay 215 over the normal

~contacts of thermostatic relay 217, resistance -
218, contacts of relay 206 to conductor 201

in paraliel with relay 202 for holding relay
117 of the district link circuit operated. At
its innermost lower front contact relay 206 .

connects marking: potential over the lower ¢

back contact of relay 211, the inner lower
front contact of relay 206 to test terminals
301 of all trunk finders similar to trunk finder
300" of . Fig. 3 -and in parallel to ground
through start relay 302.. Relay 302 operates

_closing.-an- obvious circuit for relay 303

which in turn establishes operating circuits
for ‘the stepping magnets of all idle trunk
finders individual to idle registering devices.
One of these registering devices is shown in
Fig. 8 and it will be assumed that this regis-

tering device is idle and bécomes connected
-with the trunk of Fig. 2. The operating cir-

cuit of trunk finder 800 of this registering
device may:be traced from battery, through
the: winding. and interrupter:-contacts of
stepping magnet 304, a contact of relay 303

80

100

105

to ground. at the back contact of relay 805.

‘When. the calling trunk is found and test
wiper 306 of trunk finder 300 engages termi-
nal 301, the circuit previously traced to ter-
minal 301 is extended over wiper 306, the up-
per winding of relay 805 to ground at the
normally- closed: contact. of the. off-normal
springs 854 of translator switch 330. "Relay
305 thereupon operates opening the circuit
of magnet 304 and closes an obvious circuit
for relay 307 which -at its lower front con-
tact connects the low resistance winding of
relay 805 into-circuit with-wiper 306 to busy
the ~trunk. circuit to other trunk finder
switches. - . S R

. Relay 307 also closes a ciréuit in parallel

110

115

120

through the windings of relays 210 and 211

over wiper 308;-the innermost upper front

‘contact of relay 807; resistance 355, normal
terminal and wiper 309 of register 310, nor-

125

mal terminal ‘and’ wiper 811 of’ register 820 -

toground at the-back contact of relay 312.
Relay 210--operates to close the outgoing

30

Pt




- cireuit: - Relay 211 being marginal does not,

trunk cireuit "s’o'"'t-}_ila,t: the subscrlber v;_‘m'éy e
-~ ceive-a’dial tone incoming over thé-trunk

however,:operate at this time because of the

‘resistance 355 in'its. operating circuit. . The-
- continuity -of the loop circuit over the out-

-+ going trunk: circuit is not, however, broken
-+ by the operation of relay 210 since it is main-
. ~tained through- the’ winding . of-supervisory
..+ Following the seizure of the.trunk circuit

£ -.0f Fig. 6 it functions in identically the same
~manner as-just-described in:connection with

= Fig 2'to cause the association therewith of
o 16°the. discriminating registering device of Fig,

T and to establish an out-dialing loop aver

- condrictors 607 and:608 under the control of - fron ) v |
impulsing circuit previotsly:traced from-the

o -impulse repeating relay 604 This dialing

20

- loop may, for example, extend :to ‘a- central
office to which-the tandem office is subsidiary.- ' ‘
~winding of magnet 817 of register 820, - Simi- -

- Upon the connection of the registering de-

- vice of. Fig. 7 relay 610 operates in the same -

o5

manner as relay 210-and extends trunk-con-

ductors 607 and 608 over-its front contacts-

through -condensers 681 and 632, the wipers

- 434 and 431, front-contacts of relays 421 and

407, wipers 418 ‘and 419, trunk conductors .
.7 207 and 208, front contacts of relay 210;.con- -

densers 231 and’ 232, wipers 127 and: 131,

“thence-as traced to the calling’line. A dial--

*_ ing toneis transmitted over:this circuit when

apparatus -associated  with -the - distant ‘end

B R of trunk 607,60815 ready to receive impulses.

RRREE I3

.~ "When the calling subscribed ‘receives ‘this
dialingtone he proceeds to dial the digits-
- of the ‘wanted line’ number. - Tt will be as-
sumed ‘that the number of the wanted: line-
- 18°74125, indicative of ‘a-line which may be"

40

. selector 110 of ‘Fig. 1. In response to dial-
- ing the first -digit seven; the impulsing re-
lay 204 -of the trunk circuit’ of . Fig. 2 re-
- leases “for each :impulse thereby repeating.

45

’50

Establishment of o call locdl to the

reached locally over the wipers-of the group

the impulses through the winding of relay

812 in.a circuit extending from ‘ground at

the-lower back contact of telay 204; the in-

termediate lower front contact of relay 206,
-wiper. 313, the upper intermediate front con-

. tact.of relay 807, winding of relay 319, inner

. 55 tact of relay 815 to battery through the wind- -

upper back: contact of relay. 814, back con-

ing of ‘stepping magnet 816 of the register

310.. - Relay 3192 operates in'this circuit and
“being slow to release remains energized dur-
-ingithe transmission of-the. series of impulses
opens the previously.
traced circuit.of relay 210 which ‘thereupon
: i and shunts the winding of relay .
. 2127rom the outeoing trunk dialing loop for
permitting the better repetition of impulses:
utgoing trunk circuit. At its-up-

and atits back ‘contact

deenergizes and shunts

s Telay: 204 repeats impulses oy

. 1,829,799

the’ butgoing =trun]§ r:c‘ircuit"’207;j:£:2Q8l‘-' thefe’_b’jr" :

operating impulse repeating: relay 604. Re- -

lay 604 -in turn -repeats impulses: out -over
trunk ‘conductors 607, 608 and repeats im-
pulses to the stepping magnet 716 of regis-
ter 710 of Fig. 7. The first digit-dialed thus

‘sets the registers 810.'and 710 into their:

0

seventh positions: . Upon the termination of

_the impulses relay :312: réleases. and closes:a
- cireuit for relay 815 extending from' battery,

75

winding of relay 315, off-normal -terminals »

~and. wiper 309 of register-310, normal:ter:

minal and wiper811 of register 320 to ground

at the back contact of relay-312.- Relay 815

energizes and locks over: its lower contact to
ground-applied to conductor 353 at the uppet
front. contact ‘of relay 807; and switches the

~winding of magnet 816 of register 310 over

the upper back contact of relay 322 to the

80

85 -

larly relays 712 and 715 function to prepare

the registering device of Fig: 7 to register"
the second series of impulses upon its regis--

ter 720,

90

- The second digit fout dialed by the calling
subscriber now sets the register 320 to"its’

fourth terminal position.: Imnmediately the ~

second. digit register 820 moves off normal, -
the rotation of translator switch 880 is started

95

by 4 circuit extending from battery, through -
the winding and interrupter-contacts of mag-" -
net 318, the-off-normal terminals and wiper -

819, lower back- contact of relay 821, lower. .
- back contact of relay 322:to ground ‘on con-
‘ductor 853. The terminals.in the lowermost = -

100

banlt of ‘register 320 -are ‘connected - in pairs .

lator .switch ‘hunts for: the:

1,253, 4; ete:;'and are connected by jump-

“ers to terminals 1, 11,21, etc., ih the marking
“level of the translator switch'830." The trans-
' for: the marked terminal
~under the control of test relay 821, but if the

‘105 -

first terminal is'marked the switch does'not . - '

move since rélay 821 will operate immediate- -
-1y when register 320 leaves normal over:a cir-~

cuit extending from battery, wiper 823, No. 1

terminal and wiper:325 of translator switch
330, upper normal contacts of relay, 814 to.
ground through the winding: of relay 821. .
When the marked terminal 826 is found; re- -
lay 821 operates over the cireuit just traced,

o

115

opening the circuit of stepping magnet 318. .
When the relay. 812.again déenergizes upon . -
the termination of the. second series-of im:

pulses, with relay 821 operated a circuit s
-closed for relay 322 extending from battery, -

120

winding of relay. 322, front contact of relay =
321,  off-normal terminals and-wiper 811 of =

register 320 to ground: at the back coritact of -
relay 312, Relay 322 ‘operates and locks to
ground - on conductor 353. " Similar “opera- LR
~tions ‘are performed simultaneously in the

‘registering device-of Fig. 1, =~ - i

Tn response to the dialinig of the third digit

one-an impulse is repeated by:.the impulsing

125

130 .
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: :rela;y'; 204 ias"bebfbfe?v traced:through the wind- -

-ing of relay 312, thence over'the upper-front
- contact of Telay 815, the upper front contact

~of relay-322:to battery from the winding of

3§ stepping magnet 818, It ‘was assumed ‘that

" the third - digit was one-and ‘therefore the

- translator wipers:are advanced one step fur-

" ther. ~Assoon as wiper 325 leaves terminal-

“ 396, the circuit of relay'321 is opened. “When

" 19 relay 312 again deenergizes upon the termi-
~nation of the third-digit series of impulses
g circuit is establishedfor relay 314 extend-
~ing from battery through the winding of re-
~lay 814, inner lower front contact. ol ‘relay
“15.899, -back contact of relay 821, thence as
~tracéd to ground at the baclk contact-of relay

© °312. Relay 314 upon-operating locks -over
“its inner lower front-contact to ground: on
conductor 853. “The:registering: device of

20 Fig. 7 is similarly operated.” - . .~
The terminals of:the four upper levels of
translator switch 380 are multiplied in ac-

_ ~cordancerwith the size'of the variousoffices of
-the exchange and-are jumpered to the: points

‘25 386,:387 and 338 in accordance with the dis-
" tance between the originating office-and the
. ~other offices. Tt will be noted that the even

~ “numbered terminals of:the bank associated
. wywith -wiper 341-are multiplied o theuwiper
50 siitching relay 833 and that as'the setond
- digit dialed was four, of ‘of even value, relay
°333:is operated over wiper 341 and theinner

- upper: front contact of Telay 322. In: aeldi-

- dion-the sixth and seventh terminals in-the-
- '35 bank of register 810 to: which ‘wiper: 342 has
ACCess are connected:toithe:armatures of:ire- -

lay 388-and in accordance with the energized
~or deenergized: condition of thisirelay, are
- connected to either: wipers 343 -and: 344, ‘or
* o 845-and 846 of the translator switch. 'Since
it has been assumed that the register 310 was
.get into its seventh terminal position and-that

“relay 838 is operated, wiper:344:only is.con-

-nected in a‘circuit over wiper 342, the lower

45 Tront contact of relay 322 to.ground on con-
-ductor 353. Sincealso the transiator has been
advanced to. position its wiper 344 upon ter-
‘minal 847; this circuit is extended by & jump-

; ‘or to cross-connection point: 349 and :thence
50 to battery through the winding of relay 332

©.as soon as: relay 322 operates: following the

termination of the third digit series. Relay
-332 upon operating now establishes a circuit

“for relay 215 extending over wiper 356, the -

.5 intermediate upper contact of relay 332, back
. contact of relay 831 to ground on conductor

353: At its upper:front:contact: relay:332

" closes 4 circuit extending from:ground;over
~° the inner- upper-front contact. of : relay:307,
-t wiper 308 to- battery through ‘the: windings
- :of relays 210 and 211, thereby causing “the
" operation of ‘these relays. Tt having.been
_assumed- that connection"is to:be:made with

- the’line of-a local subscriber which-may: be;
¢ reached over the wipersiof:group selector.110,

:lines, it is' known -after the first two digits®
_have Dbeen received whether the call is local
~to the tandem group. If the call is not local,
- a eircuit-is established following:the opera-
‘tion of relay 714 which may be traced from
‘battery through the winding of relay 613,"

-niormal terminals and wiper 348 of register
:820, back contact of relay 307 to ground ab
‘the  off:normal contacts "854 of translator

‘normal:the opérating circuit for magnet 316
-of -register 310 is established from battery,
‘throughthe winding and interrupter contacts
of magnet 316, wiper 349 and the off-normal

“ates, the normal terminal and wiper
register 820, thence to ground as traded to
-off:normal ‘contacts 354.  When' the register
-810 reachés.normal the operating circuit, of

ﬂ?f

10 :Ccréss:connection:is made between: termi-
~nal 347 and the cross-connection points 336,

837 sand . 338 -and: therefore relays 213, 214
and 339 are not operated at this time and no

«discriininating signal is therefore sent to the - 70

district link eircuit over conductor 216 upon

~the operation of relay 215. - S
At theregistering device of Fig. T the.reg-
“isters 7710-and 720 have been set inaccord-

ance with the first two digits dialed and the

“translator is set:in the same manner as de-
‘geribed:morein detail in connection: with the

setting of the.registering device of Fig. 3. -
Since each tandem .group ‘is allotted 1000
80

wiper 784, back contact of relay 727, inter-

-mediate lower front contact of relay T14:to

ground over conductor 753 and the upper

-front contact of relay 707. Relay 613 upon
~operating closes a circuit at its upper front’
‘contact. from ground over the normal ter-

sminal and wiper 627 of meter impulsing

.switch: 600, conductor 633, wiper 436, the in-

-ner upper front contact of relay 421, the up- -
_per-alternate- contacts of relay 412 to the*9
winding of relay 412, thereby shunting relay '
419 -and- causing its deenergization. Relay
. 412 thereupon removes battery from the test
-terminal 501 releasing relay 505 and thereby
-releasing theregister sender of Fig. .

“00

100
‘At is upper back contact, relay 215" dis-

.connects ‘battery potential from conductor:
201, thereby releasing relay 117 in the link
~¢circuit, in turn releasing relay 123. ‘The re-
-lease of relay 128°in turn opens the circuit”
“of relay 204 in the trunk circuit of Fig: 2, -
releasing relays 205-and 206 and relays: 305

and 307 of the register circuit of Fig.:3. The

-release of relay 807 removes holding ground
from' conductor 358, thereby releasing oper-
-ated relays 814, 315, 322 and 332 and 1n turn
‘releasing relays 338 and 215. A circuit is now

<110

established for restoring the register 320 ex-
tending. from battery, through the -winding
and interrupter contacts of magnet 317, off- ‘118

switch:830. - When: the register 320 reaches . .o~
<120 . -

terminals of the bank with which it cooper-

343 of ‘125

magnet 318 of translator switch 830 is es-

tablished from:battery:through the winding 130

105 .
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: %énd;ihﬁrrup_fef contaéts of magnet 318, the.

--normal-terminal ‘and-wiper: 849 -of ‘register
810, thence-as traced to ground:. Its restor-

~ing :circuit. is opened ‘when the translator
7 %:reaches: niormal and- -opens: CQntacts:";:3.541
- Trunk finder 800 has no normal position and:-

- Temains in contact. with the terminals of the -
. -trunk circnit last used. - All apparatus of the'

10

: :‘30

& ‘previously traced through the- windings of .

trunk cireuit of Fig. 2 and register of Fig. 8

1§ Tiew in normal condition, -~ . .

- Upon the release of relay 204 the circuit

- relay 604 is opened, whereupon this relay re-

-ileases, initurn rele

B ot the trunk civeud

asing relays 605 and 606
t-of Fig. 6.and relay 705

“7and 707 of the registering device of Fig. 1.

20

- The release of relay 707 initiates the release
-of all operated apparatus of this registering
- device-in ‘the same manner.as previously ‘de-.
-scribed in connection with Fig. 3. Relay 606

upon releasing also :opens the circuit - pre-

- viously traced for relay 421 and ‘this relay
- releases, removing holding ground from the

= “winding of relay 414, Also relay 422 is again

25 _connected to the:incoming trunk conductors

207 and 208 by the release of relay 421 which

+ 9% housing type remain in their operated posi-
tions. el e D e T
-+ At the district link circuit of Fig. -1 upon
‘therelease of relay 123 the windings of relay -
- 126 are connected to the calling line loop over
0 the contacts of relay- 109 before slow: to-re- .
lease relay 124 has had time to release fol:
- lowing the release of relay 123; and a new
holding:circuit for relay 124 is therefore os-

~-does not operate at this time since these trunk *
.- conductors have been openéd at the district
link circuit. . Therefore there being no hold-

‘ing circuit effective for relay 414, 1t réleases,

removing “holding ‘ground £
430 and thereby releasing all operated relays -
of the tandem link circuit. Line finder 400"
and . group - selector ‘410" being of ‘the mon--

rom - conduector

tablished over the upper front contact.of re- E

- 1ay 126 to ground over conductor-138 and the

upper front contact of relay-109. When the

- calling’ subscriber: now -dials the tens digit

; =750

which was assumed to be two, relay 126 re-
leases for each impulse and establishes a cir-
cuit for the tens marking switch magnet 132

-~ which: extends from battery," through  the

-winding of magnet 132, lower back contact of -
k;;r%l;[y 133, winding of relay 134, back. contact-
-01

relay 118 which. released upon the opera-

285 tion of relay 196, back contact of relay 196 to.

%0, As soon as'the marking switch 140 leaves
< normal the group
.. ing by reason of

© -magnet extending

- ‘and remains
-impulses terminates,

ground on- conductor 138. - Slow to release
Telay 134 operates-in series with magnet 182 -
operated until the tens-series of

selector-110 :starts hunt-
a_circuit. for s stepping
from battery, through the

~winding of magnet 114; lower back contacts -
-0f relays 115 and-116; off-normal terminals

‘the units digit five. "Relay 136
locking contact ‘and lower winding.and back

-contact. of relay 145 to off-normal ‘ground on

71,829,799

-and wiper 185 of - marking: switch 140 to
ground’ at: the -back: contact of -relay - 117.
“When the impulses of the tens digit have bsen
“ completely transmitted relay 134 releases and .
‘& circuit 18 established in parallel from-bat-
tery, through" the -upper “winding of. relay:
1136 and the winding of relay 133, over the
“lower normal contacts of relay 118, wiper 187
and off-normal terminals of switch 140, back
‘contact of relay 184, inner upper back contact:
zof .relay 118 to-off-normal ground: on. eon-
“ductor 138. - Relay 133 locks itself operated

over.its inner lower front contact to ground

at the back contact of relay 149 and changes

‘the-impulsing: circuit controlled by relay 126
from the winding of magngt 132 tothe wind-

ing of magnet 189 of units marking switch 150
which'is now set in response to the dialing of

conductor: 138«

.. “When the group selector 110 reaches the
terminal 142.of its marking level marked by . -
-the setting of the tens
the marking switch having been. positioned

marking switch 140,

Jocks over its

=70

80

85

80

In position 2, a circuit is-established for relay - |

<117 which may be-traced from' battery; off--

normal terminals and wiper 141 of marking: -

switch 140, winding of relay 117, wiper 121,
terminal 170, wiper 119 to- ground. at ‘the
upper.back: contact’ of relay 118. Relay117 =
now opens the circuit of the. stepping mag-~ -

‘net 114 of the group selector and closes the -

circuit-of relay 118 extending

) ' from battery,
through the upper winding of

183 to ground at the'front contact of relay

117, Relay 118 then- locks: over its lower-
‘winding - and- inner: lower: front
off-normal ‘ground on* conductor: 138 .and
“switches marking ground. at its upper: con-
‘tacts from: conductor 1 :
140'to the wiper 143 of the units of marking -
switch 150, Until. the ‘marking. switch ‘150 -

19 of marking switch

moves beyond its first terminal position relay
117 is held operated from ground over wiper

143, ‘wiper '119, terminal 170, wiper 121,
thence as traced-through the winding of relay

117 to battery at wiper 141 so that if the units

further. - .

digit is one the.group séléctopdges‘ not move-

] relay 118; the-
upper. intermediate. front: contact of relay

seontact “to -

95

100

110

115

Tthas be’en'asrsumbéd,’howév!e'r,’ éhat theumts »
digit dialed ‘was’ five -and -therefore when

‘marking switch 150 moves beyond position 1,
‘relay: 117 releases and -¢loses the “cireuit of

magnet-114 of the group selector to advance

it-one step whereupon relay 117 again oper--.

“.ates: - In this'manner the group selector fol-
“lows the settinig-of the units marking switch -

125

step by step. . When. the units series of im-

Ppulses ceases, relay 134 again deenergizes and

from battery, through the winding of relay -
142, off-normal terniinals and. wiper. 144 of

:establishés a circuit for relay 1492 extending -

130
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the units marking switch' 150, lower -front

. contact of relay 118, off-normal terminals
~‘and wiper 1387 of tens marking switch 140,

back contact of relay 134, inner upper front

contact of relay 118 to ground ‘at the front.

contact of relay 117. Relay 142 opens the

10

15

locking circuit of relay 183 and during the

releasing time of slow to release relay 133 a

circuit 1s ‘established for the test relay 146.

extending from: ground .at the upper front
contact of relay 142, the inner upper front
contact of relay133,.upper winding of relay
146 to the test wiper 122, thence over the test
terminal of the wanted line 160 to battery

through the cut-off relay 148. If the line is-

idle, relays 148 and 146 operate and relay 146

locks over its lower winding and intermedi-

ate lower contact to off-normal ground on
conduictor 138. - At its upper front contacts

- relay 146 switches through the talking con-
" nection from wipers 127 ‘and 131 through

condensers 149 and 151, back contacts of re-

- lay 123 and front contacts of relay 109 to

wipers 128 and 129. - At its inner lower front
contact the test wiper 122 is connected to test
wiper 125 so that the cut-off relays 103 and
148 0f the calling and called lines are con-

“nected in parallel through the winding of re-
lay 109 to ground at the front contact of relay
124, R '

Ringing current is now applied _td the
called: line from the ringing current source

152 through the winding of ringing cut-off
. relay 145, the upper front contact of relay
i 136, the inner upper front contact of relay
.146, wiper 131, thence over the called line 160

and -through the sub-station bell returning
over-wiper 127, the.upper front contact of
relay 146, the inner upper front contact of

- relay 186 to ground. at the lower front con-

tact of relay 142. A ringing tone is trans-
mitted to the calling line over the upper back
contact of relay 183, condensers 153 and 151,

thence as traced over-the calling line. When
the called subscriber-answers, relay 145 en- .
-ergizes releasing relay 136 to disconnect the

source of ringing current and ringing tone

- and -to connect the windings of the back

- bridge relay 154 to the conductors of the

called line. Relay 154 now operates: in a

. circuit extending: from battery, through' its

[
[

-8

" _lower winding, upper back contact of relay
136, inner upper front contact of relay 146,

wiper 131, thence over ‘the called line, re-

55 turning over wiper 127, the upper front con-
-tact of relay 146, to ground through the up-
. per winding of relay 154. o

<A circuit is now effective for operating the

~calling line message register 155 which may

be traced from ground, through the winding

~of message register magnet 155, wiper 156,

" through the inner lower back contact of re-
- lay 136.. Upon the termination of the con-

- .85 versation, when the- calling subscriber re-

lower front contact of relay 146 to battery

“mal condition.

9

stores his -reeciver, relay 126 releases fol-
lowed by the release in turn of relays 124
afid 109. "When relay 109 releases it removes
holding ground from conductor 138 thereby
releasing:all other operated relays of the
link circuit and releasing the cut-off relays

103 and 148 of the calling and called lines.

‘With relay 124 deenergized, a restoring cir-
cuit is established for marking switch 140
extending from battery, through the wind-
g and interrupter contacts of magnet 132,

T

‘off-normal terminals and “wiper 157, to

70

75

ground- at the back contact of relay 124. -

When switch 140 reaches normal the wind-
ing of magnet 132 is disconnected from

‘wiper 157 and ground from wiper 157 is ex-
- tended.. over wiper 158 and the off-normal

terminals of its bank through the interrupter
contacts and magnet winding 139 of mark-

ing -switeh 150. Switch 150 is thereby re-

stored -to normal in which position the cir-
cuit of magnet 139 is-opened. Group selec-

tor 110 returns to normal upon the seizure

of the link circuit for the next call.
-If the calling subscriber holds the line for
thirty seconds after the called subscriber re-

stores his receiver and releases back bridge

relay 154, a circuit becomes established for
the thermostatic' relay 112 extending from
battery, through the winding of relay 112,
the lower front contact of relay 126, the
upper back contact of relay 154, the inner
upper back contact of relay 186 to ground at

effective to connect battery over the upper
contacts of jack 107, wiper 111, the back con-
tact of line relay 102 to ground through the

‘upper winding of fault relay 159. Relay 159

upon operating locks over its lower winding
in a circuit extending over the calling line to
ground at the upper contact of relay 159,
and at its inner upper front contact connects
a shunt over wiper 125 thereby causing re-
lay 109 to deenergize and release the connec-
tion. The calling line cut-off relay 103 is
also operated by relay 159, thereby prevent-
ing the line relay 102 from reoperating and
an alarm circuit 1s closed over the lower con-
tact of relay 159 to apprise the attendant
that the calling -subscriber has not restored

“his receiver as he should. As soon-as the

calling subscriber hangs -up, relay 159 re-
leases and restores the calling line to its nor-

In the foregoi:ng; deécfiption it was as-
sumed that the wanted local line was reached

- over the wipers of the group selector 110.

Had the “called subscriber dialed 73125 for
reaching a-local line terminating in group

~selector 120 -or 64125 for reaching a local

line terminating in group selector 130, the
connection: would be established in the man-

‘ner fully described in our copending appli-
cation, Serial No. 234,215, filed concurrently

herewith. ‘Since the manner in which such

80

85

90

95

.the lower front contact of relay 142 which is -

100

105

110

115

120

125

—

30




el 10 ample beeﬂ 749, indicative of a conmection
" to .be’ compleeed ‘beyond the tandem office,

, ;otner 1oca1 cennectlons are esmbhshed is not

o tlo theleo Wlll be given he1e1n

e

A NN

10

miaterial to the' ‘present invention, no descmp-

O'all tlwough tandem o;ﬁc’e to dzsziamt oﬁcel

“Tn the Foregom(r descmptlon it has been
assumed that the first three digits dialed- by
the calling subscriber indicated that a con-

- -nection was desired with-a local ‘subscriber’ s

fod
S

20

o immediate cirenit would be completed for
’relay 332 a5 the: umaslator bank terminal 352 .
.upon ‘which the Wlper 844 is then’ resting is
‘1ot cross-connected to cross: connectlon point
"849. ~Consequently relay 215'is not at this
‘time operated. to- cause the release of the
‘trunk circuit' and the remaining two digits
‘of theline number dialed by the calling’ sub-

line. . If; however, these digits had. for ex-

then lOllOWng ths compleuon of dialing the
third digit and the operation of relay 814,

. geriber are recelved i the reglster uranslator

[
W

" cirepit.

‘No- reemd e{ L‘le denommatmn of the

'7 'four th and fifth digits dialed is taken in the
“register circuit, but pairs of relays 327, 828

and 329, 831 are energized- at the bemnmng

o : _spectlvely under the control of relay 312.
Thus, ab the beginning of the fourth or tens-

and- end of the tens: and units digit series re-

~ooodiglta cireuit. 1s estaohshed from battery,

th1 ough the winding of relay 827, back con-

© tactof relay 828, lower front contact of relay

814-to glound at the front contact of relay

"819.. Relay 827 thus operates locking through

o “the-winding of relay 828 and over its own con-

“being shunted does not operate.

“tens digit series, relay 328 operates

tact-to crround on conductor 353 but relay 328
When relay
312 deenergizes, however, at the end of the
At the

- beginning of the fifth or tnits digit series re-

"lay 312 again operates and estabhshes a cir-
"ttt for relay 399 extending from. battery
5 through the winding of this relay, front
-contact of relay 828, thence ‘as traced to

ground at the front contact of relay 312, Re-

: lay 329 operates and locks in series with relay

* 331 over its'own front contact to' ground on

G
~front eontact of relay 312 does not energize.
“in this locking -cirémt. “When, hovvever res
“lay 312 deenerglzes at the end of the unlts

: %.e
© “thetrunk: finder 300 ‘and. front contacts of

eonduetor, but relay 331 being shunted-at the-

digit series relay 831 operates and establishes

A c1rcu1t forrelay 332.extending from battery -
~ “through the ‘winding .of relay 382, the front
o contac’c of’ relay 331 to ground on. conductor
: 353

Metermor control relays 213 and 214 arej
now connected over wipers ‘834 and 335 of"

- ‘relay 332 to cross-connecting points 836-and

-~ 887-of .cross-connecting rack 340." A further
~"_point 838 ‘is, connected by relay 832 to-the

65

Wmdmcr of: relay 339 At Wﬂl be assumed

;tha’c for the partlcular;

1829'799 5

settmO' of the trans:
lator switch in response to the digits 742 the

- translator bank terminal 352.1s: ]um_pered to

the point 338 and that therefore following the

‘operation of relay. 332 a circuit is established

for relay 339 extending through the winding
“of relay 839, over the inner Iower front con-
tact of rel ay 332, terminal 352, wiper 344,

lower front contact of relay 333" which was

ooperated with register 820 1 position 4; the
‘seventh: terminal and wiper 342 of reolstel
810, the lower front confact 6f relay 322 o

01ound on conductor853. - T*?.ehy 339 upon

: opemtmg completes the circuits of both re-
“lays 213 and 214. Had the first three digits
dialed been, for example, 732 or 642, tben '

upon-the operation of ramy 832 the’ 1ehy 389

~would-not be-operated, but either relay 213
or relay 214 would be oporated singly. Thus

dependent upon the first digits dialed three
metering condltlons may’ be -established by

and 214. ,
In addition -to selectlvely opera‘cmv the
‘meter control relays 218 and 214, ; Telay 332

connects direct’ ground-over its” upper con-

_tact, the inner upper front contact of relay

807, wiper 308 to battery through the wind-

ing of relay 211. Relay 211 upon opeérating
- establishes a Iockmtr circuit for.itself and
Tocking circuits for the operated meter con-

70

80~

85

‘the operation of: bOeh or elther of rehys 218

90

trol relays 218 and 214, and at.its lower back. .

contact opens the holdmo ‘circuit of relay
307 which now releases in’ tum releasing all

~operated apparatus of Fig. 8. The 1mpulses

which were repeated by, the relay 204 out over

‘the trunk conductors 207 and 208 in the man-
ner previously described have been instru-

mental in setting up a similar registration in

‘the registering ‘deviee of Fig: 7'and in set-
“ting up a connection at a distant office to the :
~line' of a desired subscriber..

100

105

The reglstra- :

tion set up in the registering: device of Fig. 7+
has no effect except to cause the dlsmlss‘u o

of the tandem register sender as previously
described since the first two dlplts reovsteled

~have-indicated: that the connection’ is not to

be terminated in the tandem office.” When
such“subscriber answers the circuit extend-

“ing over'conductor 2081is momentarﬂy opened
_ the by releasing relay- 212. - Relay 212 upon’
releasing now closes a circnit for relay 220 -
: evtendlng from battel v, through the winding -

of relay 220, upper front contact of relay 211
upper back. contact of relay:212 to ground on.

“¢onductor 221. . ‘Relay 220 locks to conductm
221 and as soon as relay 212 again energizes,
_establishes a cifcuit for relay 209 extending
.over the upper front contact of relay 220, the
“front contact of relay 212 to ground on con--

ductor 221. Relay 209 also locks: to con-

‘1190

120

125

ductor 291 and establishes‘an obvious: circuit =

“for the-time switch 222 which receives an.
“impulse every two seconds from the master

clook ‘circuit:

130 .
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A cirenit is albo established froni battery,
‘throvgh the winding of metering switch mag-

. het 228, wiper 224 and the normal terminal

o

upon ‘which it is resting, contact 225 of the
time switch 222 to ground at the intermediate

.upper front contact of relay 209 for advanc-
- ing the switch 200 one step-off normal, from

.- ‘which' position it"rotates through:a  single

15,

As soon ds the time switch 222 leaves normal

erated: as :previously- described; when- the

“wiper 227 of the metering switch 200 passes -
- over-the first, third and. fifth terminals of

. its bank three metering: impluses are trans-
" mitted over a cireuit which extends fréom me-

20

terinig ‘battery, through- resistance 228, the
upper front’ contact of relay 214, terminals
and wiper 227 of switch 200, the lower back

“contagt of relay 215, conductor 216, wiper 161,
‘the lower front: contact of relay 123, wiper

156 to ground through the message register

5 magnet 155, These 1mpulses are then fol-
“lowed by two further impulses transmitted

- from battery, through resistance 228, the low:

Aan

- er-front-contact of relay 213, the seventh and
ninth terminals and wiper 227 of switch 200,
" thence as traced through the winding of mes-

. sage régister magnet-155. =

" After three minutes, time switch 222 again

- closes . contact 225 ‘and the metering switch

'200 again completes a cycle transmitting five -
5 additional metering impulses. -‘This sequence -

“of operations continues if the connection is

still held for conversation until nearly twelve

sminutes have elapsed. Ten seconds prior

40

to the completion of the twelve minute pe-

Tiod; the timing switch 222 closes contact 229
. connecting a source of tone to'the calling line

as'a warning that the twelve minute period is

© ‘about to'elapse. If the calling subscriber

““does not release the connection at the end of-
~ the twelve minute period, the timing switch
999 closes its contact 230 connecting a short-
‘circuiting ground to the winding of relay 117~
“in the district link circuit over conductor 201, -
“contact 280 to-ground at the intermediate up- -
‘per contact of relay 209. “Relay. 117-then re- -

leases in turn releasing relay 123 whereupon- == .~ . = o
. “When a call is initiated on a line local to

" the calling ‘line is-disconnected from the
- windings of relay-204. " Relay 204 :then re-

leases in turn‘releasing relays 205 and 206.
“Following the rélease of relay 206 the trunk

‘" circuit of Figs. 2, link circuit of Fig. 4, trunk

“circuit of Fig. 6 and all apparatus which

© has been taken into use thereby is released:

)

~ gizes. ' If the calling subscriber does not now

-+ Relay 123 upon releasing now connects the’
calling line ‘as previously. deseribed to. the

windings of relay 126 which thereupon ener-

~ restore his receiver within thirty seconds, the
_~thermogtatic relay 112 operates over the low-

et front-contact of relay 126, the:normal ter-.

11

minal-and wiper 137 of marking switch 140,
‘the -back: contact of relay. 134,-a back con-
tact of relay 118 to off-normal ground on'con-
-ductor 138.. As previously described, relay
112 causes the operation of the calling line 70
fault relay 159 which signals the attendant
‘and causes the release of the district link cir-
euit, ERERSIE :
. +=cycle under the control of interrupter 226.
107288 : . :
-1t opensiéontact 225-s0 that ‘when the meter-
- ing switch 200 réaches normal its advance is
©arrested.” With relays'218 and 214 both.op-

:If the calling . subscriber , terminate,s,», the

-conversation prior to the completion. of the

twelve minute period, the restoration of his

-receiver: releases relay 204 followed by the

release of relays 205 and 206 and the restora-

tion of the remaining equipment employed

in-the connection. -If; however, the calling

80

subscriber ~holds the connection after the

called subscriber hangs up, for a period of
thirty seconds, a circuit is established for the

‘thermostatic relay 217 extending over the

lower back contact of relay 212, which re-
leases when the called subscriber hangs up,
thence to ground at the lower front contact

“of relay 220. After the expiration of thirty

seconds, relay: 217 closes its lower contact

“thereby connecting direct ground to.conduc- 2

tor 201 for shunting down relay 117. The

‘forced release of the connection is then caused
~in the manner previously described. Simi-
“larly after the out pulsing loop over trunk
~conductors 207 and 208 is established by re-.

lay 204; if pulsing does not begin the circuit
of relay 217 is established over the upper
back contact of relay 211 and. the inner up-
per front contact of relay 210 for a sufficient
interval to cause relay 217 to start the forced
release of the established connection. -

In ‘the preceding -description it was as-
sumed that both meter control relays 213 and

:214 were operated and that thus for each' unit
period-of conversation five metering impulses.

were transmitted by switch 200 for operating

the calling -line message register magnet.
‘Had meter.control relay 214 been operated

alone it is obvious-that but three metering

impulses would have been .transmitted and-

that similarly had relay 213 been operated
alone but two metering-1mpulses would have
been transmitted. Lo o
Call initiated at tanden office for a local
subseriber

-the tandem office, assuming that such calling

line is similar to the calling line 101 of Fig. 1
and appears in the bank of line finder 400 of
Fig. 4,-the line relay of such line closes the
circuit of common start relay 408 and all line
finders having access to that line are started.
If it is assumed that the finder 400 is the
finder which is‘to be used, its operating cir-
cuit-iscontrolled in the manner previously
described and when it seizes the calling line
the link finder 500 is started to associate the

-register ‘sender of Fig. 5 and the group
selector 410- is operated to seize an outgoing

95
100
105

110

<116

120

1125
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Cdrunk, in’ the ‘manitier previously “described. -
~“When a trunk, for example; the trunk shown,
in Fig. 6, i seized an-idle registering’ device
such “as-that shown in ‘Fig: 7 is-associated
‘therewithin the manner previously described.
Agsoon as the apparatus associated with the -
- -distant énd" of trunk 607608 is: ready to
receive impulses: the calling subscriber.re-

- “Geives a- dial tone ‘as previously.described

' “nection with a subscriber’s Iine. which termi--

10 Whereupon ‘heé ‘commences:to- dial the digits

of the wanted linenumber..« 2

- “:Since the calling subscriber v ziéhés % con-

- 'nates in-the tandem office; it-will ‘be assumed

15 that he dials the numiber 63256 and that in-

_‘response to.the first two digits; registers 710

- and 720 are positioned respectively-in posi-'

: tions-six -and ‘three and: that following the

.20

““getting: of the register 720 the-translator
“switch 780-is started to hunt for the group
-'of terminals marked by the wiper 723-of the
~register 720.  Since the register 723is in-

- “engagement with its third terminal the trans-

a5 :
© $796 when the further movement of the trans-

lator under eontrol: of its wiper 725 will ad- -

vance until the wiper 725 engages terminal

* lator will be arrested by the operation of

relay.721.: Following the termination of the
~second-digit series relay 722. operates. and .
‘locks to: ground. on:‘conductor 753. . These
- Toperations-are-all ‘performed in the manner
got” forth in detail in:connection with the
- description of Fig. 3. - ' o

© o With relay 722 operatédi, andfhe;frans-

35

“i 40

- 45

“lator wiper 745 in engagement with terminal
754, which terminal 1s commoned to the sue-
-ceeding nine terminals of the same level cor- -
‘responding to the tandem group of 1000 lines, -
-in" series with -velay 428..- .. U0

* . Relay 428 upon operating establishes a cir--

a circuit is established for relay 782 extend-

ing from battery, through the winding of
“ relay 782, cross-connection point 749; termi-.
“nal 754, wiper 745; upper back contact”of:
“relay 783, wiper 742 of register 710.in:posi--
" tion six, lower front.contact of relay 722 to’
grotnd -on- conductor-753. ~Relay 732 upon:
_ operating establishes a circuit for:relay. 615-

‘ “extending over wiper 747, the intermediate

750

upper front contact. of relay 732, back con-.
" tact of relay 781 to ground on conductor, 753. -
Relay 615 locks over 1its upper lfron't contact -
“ to ground on conductor 621 and at its upper.
‘back® contact removes® busy ‘potential from

“ terminal 601 thereby releasing relays 425 and
498 -in“the tandem link circuit.  With relay

755

495 released a circuit i established for relay
- 496 -extending - from - battery,- through the-
- winding and Iower normal contacts of relay .
- 7496, inner upper front contact of relay 429,
- = “back contact of relay 425 to ground at the
- 780 inmer upper front contact of relay.407.  Re-
< lay 429 operates andﬁl_o'cks over its ininer Iower -
" "front contact to ground on‘conductor:430-
' through the winding of relay 437. The ener-:
. gization of relay 615 also opens the circuit -
2% of relay 421-which upon releasing reconnects:

- dssemes

the windings of relay 492 to the: conduictors

-of the calling -line. -over :front .contacts. of

Following the release.of relay 421 ground
for-holding relay 414 operated -issupplied

“from’the-front contact: of:Telay:422:" -

++The group selector 410 1n ‘addition: to hav-

Ang aceess to outgoing trunk circuits also has
“aegess: to: groups . of .trunks- terminating .in
‘third. group finders. " The terminals of the 7
~bank Tevel-to -which wiper 427 has access;
swhich correspond.to third group. finders; are

-commoned ‘and. connected to. a*contact on re- <
Jay 438. -Since relay 438 operated in a circuit - .
80

extending through its winding; wiper: 515;

‘upper: back contact of relay 514 to. ground
" on conductor 553, upon the seizure of the link
~circuit by the link finder 500, these commoned -
~terminals are connected over the inner upper

front contact of relay 438, upper front con-
tact of relay 426, through the lower winding
of test relay 425 to ground at the inner upper

‘relay 407 and line finder wipers 418 and 419. -

70

85

front contact of relay412.- The group selector
410-1s now. started to hunt for an idle third

group finder by a circuit extending from bat-

Jtery, through the winding and:Interrupter -
‘contacts of-magnet. 423, intermediate upper

back contacts of relay 424; back.contacts.of

relay 425 to ground at the front contact of

relay 407.- When an idle third group finder

90

is found relay 425 operates inthe circuitpre- -
viously traced to-the strapped terminals of -

~group :selector 410, thence over wiper 427,

inner. upper- front contacts: of relay 426,
wiper 435 to battery potential on test terminal

group finder. /Relay 425 upon:operating locks
as before-described .over its upper winding

cuit for relay 424 extending from battery,
through the winding of relay 424, lower front

- 489:0f the trunk terminating in an idle third -

105

‘contact of relay 437, which operated in the =

locking circuit of relay 4926, to ground at the

“front contact of relay:428. The tandem link

circuit is now in condition to receive the last -

the dialing of the first of these digitsrelay 422

deenergization repeats-an impulse over.a cir-

s¢uit which may be traced from ground at its
‘back. contact, upper front contact of relay-
437, wiper 516; lower front-contact of relay

‘507, winding of slow to release relay 517 to

‘pattery through the winding of pulsing relay.

518. -Relay 518 in turn repeats:impulses over
a circuit extending from.its lower front con-

functions as a repeating relay and upon each-

-three digits of the wanted line number which =
“have: been assumed to be 256. - In response to" -

115

120

‘tact, lower back contact. of relay 514 to bat- '

tery through the winding of stepping mag-

net 519.0f the hundreds register 510. - At the

end of the first series of impulsesrelay 517 de-

‘energizes and establishes a circuit for trans-

fer relay 514 extending frombattery, through

‘the winding and inner lower. normal contacts

128
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- of relay 5'14, off-normal terminals and wiper’

1,829,799

s - 521 of register 510 to ground at the back con-
tact of relay:b17. Relay 514 operates and

&

10

locks to.ground on conductor 553 and trans-
fers the impulsing circuit from the winding
- -of stepping magnet 519-to the winding: of:
~_stepping magnet 522-0f tens register 520 over.

“the Tower back contact of transfer relay 523..

In response to the next digit series relay 518

0. now repeats impulses-to the magnet 522 and
“at-the end of this digit series relay 523 oper-

ates in 4 circuit: exteriding from battery,

" through its winding and uppeér normal con-

15

20, digit series relay 518 repeats impulses to the

" tacts, off-normal terminals and wiper 524 of
o register 520 to ground at the back contact-of

relay 517. . Relay 523 then locks to-ground on

- conductor 553 and transfers the pulsing cir-
.. ¢uit from magnet 522 to magnet 525 of the

units ‘register 530. . In response. to the last

“stepping magnet 525. - The registers-510, 520

and 530 have now-been:set to: register the

“digits 256, - cnione i
© - Ag soor. as the register 510 has registered
 the first of these digits a-circuit is closed-

which may be traced from battery, over the:

_upper front contact of relay 514, inner upper

" back contact of relay 526, inner upper back

30;

contact of relay 527, upper back contact of

relay 528, intermediate lower: front contact

- ofrelay 507, wiper 509; inner upper front.con-
- tact of relay 424. lower back contact of .re-
*lay 440, to wiper 434, thence to -ground

85

- finder,

" through ‘2 control relay-in the third group
not shown. -When the group finder is

“ ready to receive impulses from the sender of

" front contact of relay 484, wiper 531, inner’

Fig: 5,

a circuit is established by the: control

" relay . of the group finder extending -from

battery thereat to the wiper 431, thence over

“theupper back contact of relay 440, the lower

“Jower front contact of relay 507, inner upper

B “normal contacts ‘of relay 528, Jower normal

- operates and g it fo:
extending from battery, winding .of relay
- 597, -contact of relay 1532 to’ ground over the
" pormal terminal 533:and wiper 534 of impulse .
counting switch 540.  Relay 527 thereupon.

contacts of velay 527 to_ground through the
y 532 thereupon

winding of relay 532.  Rela

-closes a .circuit for relay 527

locks over its lower front contact to ground

~over the segment 535 and wiper.536 of count-

~ing switch 540 and releases relay 582. Atits

R 55 inner front contacts relay 527 also extends the

cireuits. previously traced: from wipers 434

" and 431 in a closed loop over wiper 542.of

“gwitch 540, At its upper front-contact relay-

59T also establishes an obvious-operating cir-
- cuit for:stepping magnet. 538 of switch: 540

60

© terrupting the impul

whersby the switch operates step-by-step in-
ing loop extending-to

" the third group- finder-at the: wiper 542-at

- . aédch step. oo e o e e
- When the wiper-534 reaches the-terminal
+589 marked by terminal 541 of register:510,

' ,:;Gi5~

which it has been assumed- has been positioned

13

in position two, a circuit is established from- .

ground, over wiper 534, terminal 539, wiper

541, upper back contact of relay.526 to bat-
tery through the winding of relay 537. Re-

lay. 537-operates closing a permanent loop of.
the out pulsing circuit in shunt of the wiper
549 thus stopping the transmission to the
group. finder of effective stepping impulses.:

Relay 537 also locks over its lower contact

to ground over off-normal segment 535 and -

wiper 536.. . 'When the switch 540 advances
beyond- segment 543 the loop is closed over

wiper 542 and segment 544. When wiper.
536 advances beyond segment 535:the hold-
ing circuits of relays 527 and 537 are opened

and these relays release, but switch 540 con-

tinues to advance into its normal position by.

means of a circuit closed over its off-normal
switch contacts 545. When the -wiper 534

passes-over the terminal 546 an obvious cir-
cuit.is closed for relay 526 which locks over:

its-inner lower front «contact to ground on
conductor 553.  The operation of the third

group- finder has thus selected a group of

final selector switches and an idle one of such
switches is selected.in the well-known.man-
ner. e : -’ :

- Upon the selection. of the final selector a
cirenit is extended from battery at the upper
contact of relay 514, over the inner upper
front contact of relay 526, wiper 547 and the
off-normal terminals of its bank if at this
time-the units digit has been registered, thence
as traced to wiper 584 to. ground in the final

is ready to receive impulses of the tens digit
it ‘connects battery over the. circuit estab-

lished therefrom to the wiper 481, thence as.

traced to ground-through the winding of re-
lay 582. " Relay 532 again operates in this
circuit and in turn operates relay 527 to close
the ot -pulsing loop over wiper. 542 and
starts the impulsing switch 540 .in a second

‘revoluition.. When wiper 534 leaves the ter-
‘minal 533, relay 532 deenergizes, but.relay

597 is-held operated over wiper 536 and seg-
ment 535: < As soon as wiper 534 reaches the

70

80°

85

95

100

‘selector, not shown. . When the final selector. .

105

110

terminal .of the lower level of switch 540

upon- which - marking potential has been:

placed by wiper 548 of the tens register 520,
which it was assumed has been set into posi-
tion five, a circuit is effective. from ‘ground
on wiper 584, over wiper 548, back contact
of relay 549, the upper front contact of relay

115

120

526 to battery through relay 537. Relay 537

‘operates and performs the functions previous-
ly- described. - Switch 540 advances to its
-normal position and in passing terminal -550
‘establishes a circuit for relay 549 extending
“from ground, wiper 586, terminal 550, lower
‘front contact-of relay 526 to battery through
“the winding of relay 549. Relay 549 operates

and locks over itsupper contact to ground on

conductor 558 & ..

125
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- With switch 540 in‘its normal position re-

“--lay 582 is again operated from-the final se-

- lector and the counting switch then makes
. another revolution for transmitting impulses
.of the units series to the final'selector. "With '
relay 549 -operated -when ' the ‘wiper 534
~ reaches a terminal markéd by the ‘wiper:551°

© -of the units register 530 a -circuit is estab-

i 10

- 537, In the manner previously described re-.-
lay: 537 stops' the transmission ‘of “further. -
~impulses and when ‘the wiper. 536 reaches"

-"f»;y 15 terminal 552 a circuit is established over the

- lished from ground on wiper 534, over wiper -
551, the lower front contact of relay 549, the
~.upper front- contact-of relay 526, for relay’

~-inner- upper: front ‘contact of relay 549 to

- battery through the windings of relay 508.
“Relay 508 operates and locks over its wind-:
- ings-and intermediate ipper:front contact,
-at its upper front contact short:circuits relay
513 and. at-its lower back contact opens the:
holding circuit” of relay 505." Relay 505 in-
turn releases relays 512°and 507 and relay 507
in turn'removes locking ground from conduc:
‘tor 553 for releasing all relays locked there-
fo.' Upon the short-circuiting- of relay 513

20

L85

- --current flowing from ground on conductor

80

- 553, through the winding of relay 413 is in-"
- - creased to such-an‘extent that relay 418 oper-:
ates, locks and extends the talking ‘conduc:-

tors over its upper and inner lower. contacts,

_.over wipers 434 and 431, wipers of the third
. group finder and wipers of ‘the final selector

- to the called line.

- “cuit for register 510 extending from battery,

-through the ‘winding of magnet 519; wiper
‘554 and the off-normal terminals:of its bank,

the inner upper front contact of relay:508
in-series over the interrupter contacts of mag-

“nets 519, 522 and 525 to ground ‘at the con-
%9 tacts of -jack 555: 'When “the. register 510
- ..reaches normal the restoring circuit is ex-*

.- tended from ‘wiper 554 and its normal ter-
" minal to wiper 556’and off:norinal terminals

E 50 of register 520 to battery through the wind--

ing of magnet 522. - When register 520 reaches

- normal ‘this-cireuit: is further extended: over

~ wiper 556 and its normal terminal, wiper 557

o+ to the*winding of ‘magnet 525. . As soon as
.-~ the register 530 redches normal”this circuit

- -norrial terminal to the innerlower front'éon-

is further extended over wiper 557 and its

~ tact of relay 508 thereby shunting relay 508

-and causing its reléase.~All operated appara-
- . tus of the sender of Fig. 5 has now been re-:
60, stored to mormal.-cc ‘
.7 Shouldthe sender £

. Jcompletion” of the transmission of the hun-
- dreds-impulses; . e.; afte ‘

1lec “Upon theresponse of ‘the:
 called subscriber, talking current.is supplied:
“to the called line through the winding of:coil
- 432.and the winding of supervisory relay 433:
~ Relay. 508 also establishes a restoring cir-.

S 1ld the sender fail to Ci),‘:mf)rleté,’itsiflmc-'
- - -tions within a predétermined period after the -

: eds-1mpulses; 1. e., atter Telay 526 operates’
65 an_dtr'egt;;t‘bllshes the circuit-of thermostatic re-

11,820,799%

lay 5'508‘,'-'“1_'é1é1-y 509. closes ,itsriﬁppéf contact:

operating relay 528 which locks to ground on:
conductor: 553, shunts one winding of relay- -

513 from the circuit of relay 413:to permit the
operation of the latter relay and connects the-
-tone coil 561 to the calling line over-ts upper-

70

front contacts'and the front contacts of relay

scriber ‘receiving the tone is:apprised. of the

.413. Relay 509 also opéns the circuit of relay -
505 thereby ‘releasing the sender. - The sub- .
: ;5' .

fact that the connection cannot be established -
and ‘proceeds:to release the connection. ' -

- On a call within the tandem office repeated-
metering on-a single tariff is provided, but-a
variable tariff: may be provided, if desired:’
The destination of the.call isindicated by the -

80

hundreds -digit- registered : by register:510;: - ‘:‘

and. if the call is such as requires repeated me-
tering,. ground- is-connected over: wiper-558.. -
cross-connection point:-559, which will be as-:

85

sumed-to be jumpered to the second position: - . -

terminal of the bank with which-wiper 558 is-

associated, thence over wiper 560 to battery - k

throvigh relay 441. Relay 441 thus operates -
and locks to.ground on conductor-430-before:
the sender is released as above deseribed: © -

. When the called subscriber answers and:,
relay 433 operates a” circuit -is iestablished
from ground on conductor 430, front contact -~
of relay 433 to battery through the winding'
of relay 440. Relay 440 operates and locksto

90

95

ground on conduetor 430:and at its inner up-. .

_peitTront contact connects the clock circuit to’
the timing switch magnet 442 < This timing -
switch'is similar-to the timing switch shown
1more in detail in'Fig. 2. :As soon as the tim-

100 -

ing switch 449 closes contact 443 with relay =
4471 operated a circuit is'closed for the magnet -

444 of the meter impulsing switch 420 extend--
g from-ground over contact 443,normal ter-

105 7

minal, wiper 445 and magnet 444 of theim: -
pulsing switch, inner upper front contact-of

‘relay-441 to battery at the lower front con: -

tact of relay 440. As soon as the switch 420 -

‘leaves normal, ground is supplied for advanc- -

IIQ S

ing it through a complete revolution to nor-

‘mal from interrupter 446 in-which positionit -
“is arrested -until ‘the timing‘switch again
closes contact 443 after an interval of three..
-miinutes. - As the wiper 447 passes over the

first and third terminals of its bank a circuit

-is.established from battery, over wiper 447,

upper alternate contacts of relay 441, wiper.

448 of the liné finder 400; thence to ground.
through the “calling line -message register,’
magnet. thus operating the message register
~twice. . As the timing switch 442 continues =
“toadyance the switch 420 will rotate through

120

a cycle for each three-minute period of con:

~versation. - ‘Just prior to.the ‘expiration of

twelve minutes the’ calling: subscriber: will -

receive a warning-tone and:if he ‘does-not

~ disconnect immediately . a peremptory - dis- -
- connection ‘will take effect at the end 'of the:
‘twelve-minute period in' the mannér: prey
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1,829,700

ously” described in’ connection with Fig: 2.

When the calling subscriber restores his re-.
ceiver relay 422 releases in turn releasing re-

lay 414 whereupon the remaining’relays of:
- the tandem link circuit release. Coe

- Tf repeated. metering ‘is not: required

subscriber, metering’current-is applied but

~ once from battery, over the lower front:con-
 tact of relay 440; the upper back contact of re-

15

lay 441, wiper 448 and thence to the message
register of the calling line.  In this case the

_ circmit of impulging switch 420 is not effective

. sinee it is open ‘at the upper front contact of
S Felay AL, i e e

.20

“Whatis claimedis:
1. A telephone-exchange system' compris-

ing a link circnit terminating at one end in-a
"~ selector switch, a group: of outgoing trunk
circuits accessible to- said switch, a calling

-25

line having a message register, means for. as-

sociating said line with said link circuit,

~ means for operating said switch to select an
idle-trunk circuit, zone relays and a message

- register -impulsing - switch " associated “with
said trunk circuit, means for selectively op-

30

‘relays.: - o B
telephone exchange system compris--

erating said relays in: accordance with the
destination of a call, and means controlled by
gaid impulsing switch for variably operatin,

the message register under-the control of said:
90 A

ing a link circuit terminating at one end in'a

-~ gelector: switch, a group of outgoing trunk
-circuits accessible to-said switch, a calling

.40

. line having a message register, means for as-
) sociating said line -with said link-circuit,
means for operating said switch to select an

idle trunk circuit, zone relays, a message
register - impulsing * switch- ‘and’ ‘a- timing

- switch associated - with said trunk circuit,

means for selectively operating said relays in

~accordance with the destination of a call, and.
©means controlled by said timing switch to re-

50

peatedly operate said impulsing switch to va-
riably and periodically operate said ressage
register under the control of said relays.

3. A telephone exchange system compris-
ing a link circuit terminating at one end in

" a selector switch, a-group of outgoing trunk

55

circuits accessible-to. said switch, a ‘ealling
line having a miessage register, means-for

-~ agsociating said line -with said “Jink “eireuit;
“means for opsrating said switch to select an-

60

“.and a message register 1mpulsing switch in-

idle trunk circuit, means associable with said
‘gelected trunk circuit for:registering certain

digits of wanted line numbers, zone relays§

said trunk: circuit, means controlled by said

registering means ‘for gelectively- operating

e

-said relays in accordance with the destina-

tion of a call;-and means controlled by said

the:
jumper to the cross-connection point 559-in
the sender is omitted and relay 441 is there-
fore not operated. - When therefore relay:440..
operates following the:response of the called

impulsing switch for variably operating the
message register -under the control of said
relays. - . E : .

4. A telephone exchange system compris-

. ing a-link circuit terminating at one end
in a selector switch, a group of outgoing trunk

circuits accessible to said switch, a calling
line ‘having a message register, means for
associating said line with said link circuit,
means for operating said switch to select an

‘idle trunk eircuit, means associable with said

selected trunk. circuit for registering certain

digits -of wanted line numbers, zone relays’

and ‘a_message register impulsing switch n
said trunk circuit, means controlled by said
registering means for selectively operating
said relays in accordance with the destina-
tion of .a call, and means controlled by said

- impulsing switch for variably and period-
jeally operating the message register under

the:control of said relays. :
b, A telephone exchange system compris-
ing a link.circuit terminating at one end

‘in a_selector’ switch, a group of outgoing
trunk ‘circuits “accessible to® said- switch, a:
-calling line having a message register, means

for associating said line with said link cir-

cutt. mieans for operating said switch to se-
lect an idle trunk circuit, means associable:
* with said selected trunk circuit. for register-
ing certain digits' of wanted line numbers,
zone: relays, a’ message register impulsing.

switch, and “a timing switch in said. trunk

. -cireuit,aieans controlled by said registering
‘means: for ‘selectively -operating said relays

in accordance with the destination.of a call,

and means controlled by said timing switch"

18

70

75.
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to:repeatedly operate said impulsing switch

tovariably and periodically operate said mes-

‘sage-register under the control of said relays.

6. A telephoné exchange system:compris-

ing-a-link" eircuit terminating at one end

ina selector switch, a group of outgoing trunk

circuits accessible to said switch, a calling-

line -having a message register, means for
associating said line with said link. ecircuit,
means for operating said .switch .to select
an idle trunk circuit, means assoclable with
said--selected trunk circuit for registering

certain- digits of wanted line numbers, zone
‘relays, a message register impulsing switch

and-a timing switch in said trunk circuit.
means controlled by said registering means
for seléctively:operating said relays in ac-
cordance with the destination of a call, means
controlled by said timing switch to repeated-
ly operate said impulsing switch to variably
and periodically operate said message reg-
ister: under the control of said relays, and

‘means controlled by said timing switch after

a predetermined interval to signal the calling
subseriber; st T S

ing

in- a selector ‘switch, a group of -outgoing

7. A telephone exchange system compris- . .
a ‘link ecircuit terminating at:one end . . = -

105

110

115

120 -

130- 7




60

ing means for selectively operating said re-

15

“said trunk circuit, means for causing the reg--
-istration in- salid device of -certain digits of"
‘wanted line-numbers, zone relays and -a mes-

‘means-controlled by said relays for releasing
. said registering device, anid means‘controlled: -

16

trunk “circuits accessible - to ‘said switch, &

~calling line having a message register; means

for associating sald ‘line with said link eir-:-

~ . cuit, means for operating .said switch to se-

lect an idle trunk eircuit, means associable:

-with'said selected trunk cireuit-for:register:

ing certain digits of wanted line’ numbers,

zone relays, a -message- register impulsing:
--. - ‘switch and'‘a’'timing ‘switch. in said:trunk-
10

circuit, means. controlled by. said register-

lays in accordance with the destination of-

- acall, means controlled by said timing switch

to: repeatedly operate sald impulsing switch
to variably and periodically operate said mes:

sage- register under the ‘control of said re--
lays; means controlled by said timing ‘switch-
after a predetermined interval to signal the

- -calling subscriber to release-the connection -
“20°

and-means ‘operable after 'a further prede-
termined interval to-peremptorily release the:

-connection if the calling subseriber doés not -
_release in response to said:signal.-..
~»-8. A telephorie exchange system :compris-
5 ing a link-circuit terminating at one end-in
- a selector switch, a:group of outgoing trunk
-circuits accessible to ‘said ‘switch, a calling

line having a message register, means for as-

‘sociating: said’ line -with said link’ circuit,
‘means for-operating-said switch to select an-
idle trunk circuit, a-plurality-of registering -

devices common:to said trunk circuits, means.

~:operative upon- seizure of a trunk circuit.for:

associating -an idleé-registering device with:

sage register' impulsing switch in said trunk -

 circuit, means controlled by said registering
40 device for selectively operating said relays in: -

accordance with the destination of a call, and
means’controlled by said impulsing ‘switch’
for variably opeérating:the message register
under the control of said relays. = .7 -

3.9, A telephone exchange: system'compﬁsf-,

ing a link circuit terminating at one end in a:-
selector switch, a group of outgoing trumk
circuits accessible to said: switch, 4 calling
line having a message register, means for as-
sociating: said - line ‘with said link* circuit,
means:tor operating said switch to selectian
idle trunk ecircuit, a-plurality of registering
devices common to said trunk: circuits; means
operative upon the seizure of a trunk circuit

Aforassociating an idle registering device with -said
~upon the seizure of a trunk circuit for asso-

said trunk circuit, means for causing the reg-’

- istration in Said device of certain digits: of
~wanted line numbers; zone relays and a mes- -
~sage register impulsing switch in said trunk -
cireuit, means controlled by said registering:

device for selectively operating said relays:
in . accordance with the destination of a call;.

by said. impplsirl}g'_switqhg for variably oper-

- called local subscriber

1,829,799:

é,ting ' the messageiregisfef tinder the control
of said relays.” S LTINS

:-10. -A. telephone exchéﬁgé'fsys_ﬁ;m c'ompi;isf'_,

Ing a link-circuit terminating at one end ina’ .

selector switch, 4 group of . oitgoing. trunk

circuits'and. local subscribers’ lines accessible
to said switch, 2 calling line having a mes-
sage register, means for associating said call-.

ing line with said link circuit, means for op-
-erating said switch to select an idle trunk-
- elrculty zone rélaysand.a message register im-.

pulsing switch associated with said trunk
circuit, means for selectively operating -said.

relays in’ accordance-with th

switch: for variably operating the ‘messags:
register -only if said relays designate otitgo--
ing calls, and means controlled by said relays
for releasing said trunk circuit if the eall des-
ignated is-to be terminated on’one.of said
local Tines: - = o o
1A tel

selector ‘switch, a: group of outgoing trunk
cireuits and local subscribers’ lines accessible
to.said switch, 4 calling line having ‘a-mes-.
sage register, means for associating said call-
ing line with said link:circuit; means for op-
erating said switch to select an idle trunk cir-

“cuit, zone relays and a message register:im=

pulsing ‘switch: associated with"said . trunk
circuit, means for selectively -operating said
relays in accordance with the destination of.

a call, means-controlled by said impulsing- -
_switch for. variably ‘operating . the. message
-register only-if said relays -designate outgo-

ing calls; means controlled by said relays for

70

75

he destination of
& .call, means controlled by-said impulsing

807

g ;phone;éXchaligejéystéﬁi 'compri;s—; .
ing. a link circuit terininating at.one end in 4

90" -

100°

releasing said- trunk circuit ifthe call desig-

nated is to” be terminated on one-of 'sa1d:-

selector switch ‘to extend a-connection to a

~local subscriber’s line; and means in‘said link

‘eircuit operative upon- the Tesponse of-the
¢ , for operating the call-
ing line message register.”. .~ .. -

local lines, means for further. operating said

e e o 1)
12. A telephone exchange system compris-.*

ing-a link circuit terminating at-one.end in -

2 selector switch a greup of outgoing trunk -

circuits -and local subseribers’- lines accessi-

ble to said switch,. a calling line having a -
‘message register, means for associating said

calling line with said link circuit, means for

115

operating said switch to select an idle trunk -

circuit, a plurality of registering devices com- .

mon to-said trunk circuits; means operative

120

clating an idle registering ‘device with said.

tration in said device “of-ceértain diy

trunk circuit, means. for causing- the . regis- -

cof

“wanted line numbers, zone Telays-and a mess-
sage register impulsing-switch'in said trunk.

[V
o
2

circuit, means controlled by said registering .

- device for. selectivély operating said- relays

in accordance with the destination of a, call;

means controlled: by said impulsing switch

130



" for variably operating the nlless"'a;ge register

only if said relays designate outgoing calls,
‘means controlled by said relays for releasing

said trunk circuit if the call designated is

to be terminated on one of said local lines,

means for further operating said selector

switch to extend a connection to a local sub-

 seriber’s line, and means in said link circuit
A - s ?

"10

. .Inessage register. .

operative upon the response of the called

‘local subscriber for operating the calling line

©7713. A telephone exchin'ge'sysfem cOmpfis-

"~ ing a link circuit terminating at one end in

" “7q gelector switch, a group of outgoing trunk

18

20

circuits and local trunk circuits accessible

" to said switch, said local trunk circuits hay-
. ing access to local subscribers’ lines, a call-
~ing line having a message register, means for
©associating said calling line with said link
cireuit, means for operating said switch to se-
“ lect an idle trunk circuit, zone relays and a
“message register impulsing switch associated

" with said trunk circuit, means for selectively
- operating said relays in accordance with the

“25

destination of a call, means controlled by said

“impulsing switch for variably operating the-

_ message register only if said relays desig-
~‘nate outgoing calls, means controlled by said

20

relays for releasing said. outgoing trunk cir-
cuit if the call designated is to be terminated

~on one of said local lines, means for further

- operating. said selector. switch ‘to extend a
~connection toward a local line, and means in

.88

g selector switch, a group of outgoing trunk
, cireuits and local trunk circuits accessible to”

€

" “said link circuit operative upon the response

of the called local subscriber for periodically

operating the calling line message register.

- 14. A telephone exchange system compris-
ing a link circuit terminating at one end in

- gaid switch, said local trunk circuits having

“-access to local subscribers’ lines, a-calling line
' having a message register, means for asso-
clating said calling line with said link cir-

s cuit; means for operating said switch to se-
" lect an idle trunk circuit, zZone relays and a
-message register impulsing switch. associated .
with said trunk circuit, means for selectively

~operating said relays in-accordance with the

50

destination of a call, means-controlled by

" said impulsing switch for variably operating
~the message register only if said relays desig-

55

.. 80

&

nate outgoing calls, means controlled by said
relays for releasing said-outgoing trunk cir-

cuit if the call designated is to be terminated

on one-of said local lines, means for further

‘operating said selector switch to extend a

connection toward a local line, a timing

‘switch in said link eircuit, and means in said

link circuit operative upon the response of

~“the called local subscriber for periodically

. operating the calling line message register.
. under the control of said timing switch.

" ’15. A telephone exchange system compris-
ing a link circuit terminating at one end in

a selector switch, a.group of outgoing trunk
circuits - and local trunk circuits accessible
to said switch, said'local trunk eircuits hav-
ing accéss to local 'subseribeérs’ lines, a calling
line having-a message ‘Tegister, means for

ociating ‘said calling line with said link
cirénit, means for operating said switch to
select an idle trunk cireuit, zone relays and
2. message ‘register impulsing switch asso-
ciated ‘with said trunk circuit, means for se-
lectively operiting said relays in accordance

“with..the “destination ‘of a call, means con-

troiled by “said impulsing switch for vari-

ably operating the message register only if .

said relays designate outgoing calls, means.
controlled:by said relays for releasing said
ottooing' trunk circiit 1f the call designated

is to be terminated ‘on one of said local lines,

means “for further operating said selector
switch'to extend a connection toward a local-
line, “a ‘timing ‘switch in said link circuit,
means in'said’link circuit operative upon the
response of ‘the called local subscriber for

‘periodically operating the calling line mes-
- sage register under the control of said timing

switch, ‘means ‘controlled - by said timing
switch aftera predetermined interval for sig-
naling said calling subscriber to release the
connection, and means operable a predeter-
mined interval ‘thereafter to peremptorily
release. the connection if the calling sub-
scriber does not reléase in response to said

‘signal.

“16.: In a telephone exchange system, a plu-
rality -of offices, subscribers’ lines terminat-
ing in each of said offices, each ‘of said lines
having & ‘message register, switching ap-
paratus operative in résponse to the initiation
of a call on a line of any office to-extend a
connection in tandem through succeeding
offices, a digit registering device in each of

~said offices; means in each office responsive

to the control of a calling subscriber therein
for simultaneously causing the registration
of digits of called line numbers upon the reg-
isters of a registering device of each of said’
succeeding offices; meansin each of said offices
controlled by the registering device of that
office for controlling-the operation of a call-
ing subscriber’s message register-in accord-
ance with the zone of the exchange area in
which a call is to be terminated, and means
for rendering effective only the message regis-
ter operating means of the office in which the
call is initiated.

17. In a telephone-exchange system, a plu-
rality of offices arranged in tandem, subscrib-
ers’ lines terminating in each of said offices,
each of said linés havihg a message register,

“trunk circuits connecting each of said offices

to the next succeeding office, switching appa-
ratus operative in response to the initiation
of a call on a line of any office to extend a

17
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connection in tandem over said trunk circuits -

through succeeding offices, digit registering -
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. ~devices in each of said. offices, méans respon-
- +8ive to.the seizure of 4 trunk circuit outgoing.
- from éach office to associate an idle register: -
~= ing'device of that office with the trunk circuit
5 outgoing from that office, means in each office |
. Tesponsive to the control of a calling’sub.
-+ scriber for simultaneously causing the regis-
- tration of digits of called line numbers upon
. g theregisters of the registering device of each
10 of said succeeding offices, ‘means controlled by
-+ the registering device.of each office. for con--
- trolling'the operation-of a calling subscriber’s
.. message register 1n accordance ‘with thezone . .
&3 of the' exchange area in which a call'is'to be -
7. 18 terminated, and means for rendering éffective
~ ouly the message register operating means
~.of the office in which the call is initiated. =
18 Tn o telephone exchange system, a plu-
=~ rality of offices” arranged .1 tandem,-sub- - =
. 20 scribers’ lines terminating ini each of said of- RN
' fices; "e’a‘ch"Qf,said‘linés_havingg message regis- -
ter, trunk circuits  connecting. each of said =
. offices to-the next succeeding office, switching - o
-~ apparatus.operative in response to the initia- .
%5 tion of a call on aline of any office to extend -
. _a’connection in tandem over said trunk cir-
cuits through succeeding offices, digit regis-
tering devices in'each of said offices, means re- - Sl
-~ sponsive to the seizure’of a-trunk circuit out- . ST
. 30. going’ from_each office to associate an jdle, . i oivoe
- registering: device: of that office with such, ph
- trunk cireuit, means in each-office responsive, -
-~ to the control of a calling subscriber forsirauls .~ .
= .=, taneously causing the registration of digitsof*
+ .35 called line nimbers upon the registers of'the. R
~registering device of each of said suceeeding: =
offices, zone relays in each, of said trunk cir- |
-~ cuits under the control of the associated: reg..
“io . istering device for variably controlling. the, -~
40 operation of a calling line message-register in, -
accordance with the zone of _the exchange
area in whicha call is-to be’ terminated, and
- means for rendering effective only the zone
- ...relays of that office in which the call is ini-

Ctated.
. In witness whereof, ‘wé hereunto subscribe -
~ournames this 19th day of Fébruary,-ﬁlQ»_SO.y Lo

oo WILLIAM HATTON. . S
..o . CHARLES DE VRIENDT.. = ' =
. % o~ ERNEST JEAN ROUSSEAU. . o

s
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