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o ticket may also contain the total tlme of_;_
conversation.

Patented Feb. 23, 1932

 LINUS E. -fxmnﬂmmfOF--J..:ginRﬁIxN; NEW YORK, ASSIGNOR TOAMERICANTELEPHONE |

ANB TELEGMPH CDMPANY A CORPORATION OF NEW YBRK

TELEPHON E SYSTEM

Applmatlon ﬁled Aprﬂ 11 1931

This 111?@11‘01011 relates to a telephﬂne ex—

' change system and ‘more partlmlaﬂy to an

~automatic means for apprising the operator -
~of the calling and called line numbers; the
former by Ill&CthIllCELl voice reproduction,

~ commonly known: as a call announcer, and
~ the latter by a lamp dlsplay It has for its

general object an organization of circuits

~whereby, on toll calls the recording opera-

IR HE
of the calling subsecriber the information nec-

essary to mahe out a toll ticket, such as the
f.-_s:,mtlr:m number from which the call is be-'

tor 1s 1'eheved of the neceqs:tty of quuestmo'

- ing made and the office and numbeér of the

iéi”_"-::.,tlled subscriber, which information, accord-

g tn my mventlon 1is supplied automatical-. ¢

~ly. It includes, as well visual means for ap--
S _ﬁ 31‘1811‘1{’1 ‘the 1‘(3(301‘(111“110" operator of the dura-
. tion {}f the call in 01'der ‘that the sald toll

i

In the handiing ot toll traﬂ‘ic 1t 1s Well un—-.

_-'_derstmd that the atteutmn 01: an. operator

i required in order to insure a ticket record -

telephc}m, plant.

o from which toll charges may be entered and

collections made, rehtwe to the use of the
In such a class of connec-

- tions, the calling line is first extended to an
- -operator who requests of the calling subscrib-

" er the number of the callmﬂ' statwn as well-

as the office and number of the called station.
~ In order to verify the accuracy of the infor-.

| ~ mation received relative to. the calling sta-
~ tion so that toll charges. may be COTI‘Ef‘ﬂY'
“7“assessed to the station from which the call is.

- made, various means, well known in the art,

tive degrees. of success.
. ods, hawever ‘which hwe been evolved by the-
" use of these means are subj ect to some limi-
'.'mtmm chlef among Whlch m*vp' be mentwned

.aT
Y-
—

have hltherto been employed with compar :1-
The operating meth-

e

".of the qubserzbm :mcl the incident delays in .
“completing the extension of the calling line
to its ultmmte destination.
Jjection is especlally Serious W1th 1*espect to
-attempted . extensions of dial operation to

The. 1atter ob-

A—B toll areas, that is, in areas which in-

“volve, at the present. tlm:? the extension of &
. _'_;Ballmg lmes to suburban dlstrwts and Te-

Serlal Nn a% 523

tolu 1 the wdl kuown 111&1111@1‘ but for Wthh?.
“special charges and a ticket record have to.
be made as in all :other clas.ses of ‘toll con-

116@131(}1‘.18

pemnt the operator.théreat to obtain the nec-—:_'ﬂ_-
‘essary ticket information. In such'cases the -
‘use of ‘mechanical. SWltChlIlﬂ* means for se-
lecting a trunk from the. opemtor S position
to the distant s area; while. the extension of the w6 =~

calling line to the ¢ opel ator’s position I'emams{_g LT
111111@1" the control of the subscriber’s. dial,”
‘would be' uneconomical since the manual se-;'*-.- L
lectwn of‘an’ outgoing trunk to the out(%omgx o
der such mrcumst{mces be cheaper zmd more_j__'l_'.i e

m‘eq irom the oper atc)r s position woul

exljedltloug, L

The dlﬂiculty Arises fr(}m the fact.
that no advantage is derived by 11aV1ng the -
_subscriber dial the entire number if the au-
‘tomatic switches are powerless to extend the
call' beyond tle- recordmg operator’s posi-
“tion. where mechamcal trunking must end to -

un-

By means: of m? mventmn these dlﬂicultlesf:’” o

are ehmmated

ing to these areas.

While the" present mventmn s dlsclosedj
‘herein with respect to a’ telephone system -
adapted to flutommtlmlly extend acall to a
by mechanical
‘switching under the subseriber’s dial control 85 -
and mvolvmﬂ the use of well: lmown panel{{_'j

tandem = center ‘exclusively -

The ticketing and’ verifying
information is obmmed by the ‘operator with-
out making " any " inquiries  of ‘subscriber,
Lherﬂby ‘Lllowmw the extension of dlalmg fa-.ij;;' S
cilities to the A—B toll areas while still te-
taining facilities for'tlcketmg ca,lls extend-;*::

nnmntmn s not 50 llmlted and may,... be eas;tly;i”f '

the telephane art.

1mp1'0ved manner:-

A recording operator S poqltlon is’ prowdedi R
(}LIt()'OlniT from- the S‘Wltch_';'
:mulmple banks to. the Varmuq tandém offices

and the trunl{s

- adapted for use in any other system and with,
any other type of appamtus well known in 0

In accordance with the
1nvention; themfnre one specific embodlment;_ '

“of which is dlscloserl herein by way of.illus-
tration, this is accmnphﬂhed n thL follownw;ji

are parallelad to the eaid ]ﬂaswmn throunh-':: -

smta ble s,wmchmo- dB‘FICES and extend to ]acks i 100 |



 with each of which a lamp is associated.

:: a . k.
"
Lo
r
] - 1

 The trunks terminate either at the operator’s

‘position in the tandem office 1n the usual way,

“if said tandem office is manual, or in suitable

FL I :
b

switches associated with an 1mpulse recelv-

“1ng sender 1f the tandem office 18 automatic.

* Call indicator devices are likewise provided
~ at the manual tandem office to receive from

the register sender the impulses which rep-

B i5

E{) .r
ot

‘announcer circuit.

=)
A

resent Lhﬂ terminating office and the called
' _subsorlber s number In thai office.
pulses are likewise received in the sender co-
operating with incoming switches in.the case .
~of 2 mechanical tandem office.
ing operator’s posmon is likewise provided
~ with a call indicator device similar in struc-
ture to that used at the manual tandem po-

 sition, and is adapted to be operatlvely aSS0-
omted with a position cord -which is used to
connect the call indicator circuit with any of
the tandem trunks pa,ral:eled to the recor d-

Ing 0pe1etor s position.

An organization of: circuits oomprlsmo' a_'
oroup of multi-contact relays and various
‘other relays which control the operation of -
a contmuously revolving drum carrying ten -

separate voice records of the ten digits 1s
also proxflded and is called herein the line

 extended to one of the contacts of a multl-

- contact relay.

phmed hereinafter, the line announcer cir-

_ cuit operates to 1dent1fy the tip conductor of
the calling. line, and when. found, the line

‘announcer 1s auuometlmlly connected to the

4.0

e

Lol )

.1

| -1dent1 Ged tlp SR |
~ In general, the invention operates in the_' |
foHowmo* way: Referring to Fig. 5 which

dmcrrsmmetleally represents the component
'm"'tlﬁmal holding circuit for the subscriber’s

Lne ‘connects the tip oonduetor to the exten-

. 1eoorc1111g 0peretors telephone cireuit to
- transmit thereto the aua lible announcement

of the line number oor]respondmg to the
conductor. -

parts of the invention, the calling subscriber

77 daals the off' ce code and number of the called

~ subscriber in the usual way and the auto: matic
switches select an outgoing trunk which, in
the present embodiment of the mventlon, 1S
a manual tandem trunk extending to an op-
.erator’s position therein and parallele ad to the

recording ‘operator’s - position. ‘When the

| conneotlon 1S extended thus far and the regis-

ter sender is readv to transmit the 1mpulses

e &
G

Tl

i ._..'i-h-l'l-l'

to the tandem office representing the called 1

office and subscriber’s number, the lamp as- *
" eireunit an announcement of the 1dﬂntlﬁed line

is  repeated:
intervals until

| socmted W1th the SELQCth trunk at the record-

~ ing operator’s position is lighted as an md1-f._—n1umber
thereafter at ]Jledetelmme .
it is cut.off at the recording position by the |
Conera th’l of 2, key eseoolated with the cord.

“The ringing sional is then transmitted and,

cation to the operator that the oell 18 to .be

‘ticketed before it is completed. The oper-
"~ ator imserts the posmon cord into the trunk

jack and a cireuit 1s then closed over the

.. : trunk to light the trunk lamp at the dlSt‘lTlt__,_
- tandem opemtor s position as a signal thereat

to take up the connection.
erator depresses an’ asswnment key assoela

The: tandem op-

. 1,846,26_1

- These im-

The record-

The tip conductor of
each subscriber’s line circuit in the office is

‘At the proper time, as ex- .

ed.
' essoﬁmzorl W]th the cord thh 18 used for___-

ated w1th the trunk end causes thereby the_ .

operation of the register sender at the origi-
nating office to release and transmit over the

! trunk line the call indicator impulses above
‘mentioned. Since the trunk is, at this t1me,
“also extended to the recording opemtor s call
indicator circuit through the “medium of the

70

connecting cord, these impulses are received

and recrlstered at this position, as well as at

the tandem pos1t1on A thermionic amplify-

ing circuit is associated with each cord con-
ductor and permits these 1mpulses to be suf-
ficiently. ampli

istics of the impulses which, at the same time,

- are being recorded in the oall indicator de--
‘vice at the tandem operator’s position.
record of the called office and line number
therein is therefore recorded and then dis- 86

played both at the recording operator’s po-
“sition and at the tandem pos#:lon the former
display to be used for ticketing purposes and |

-‘the latter for extendmcr the trun

proper called office. -
If the call is being routed toa termmatmg

to the |

75

ed to be recorded in the call
indicator circuit of the recording position

without materially affecting the ‘character- 80

The

automatic office via a meeha,moal tandem,

then the relay call indicator impulses would
be received n a tandem’ sender associated =
‘with the connecting trunk. The registration 95
“of the impulses therem will operate the tan-

dem sender to -control the line extendmﬂ'_ |

Wltohes to the terminating office.

' ifensnnt**ec._;a relay is operated at the record-
Ing oper ator’s position to deley Lmnsmlssmnj_]

of the ringing signal.

When the call indicator impulses have been o
100

In the meenwhﬂe the dlswu,t se]eotor un-

“der the control of the register sender, is ad-
~vanced to a posltlon wher eby a circult 1s com-
‘pleted to operate a relay In the st

line circuit Wthh on operating,

105

bscriber’s
‘splits the

lhncr Hne circult oonduo‘rols esmbushes an

10

s1010 thel eof 1n Lhe lme announcer olromt and

closes another circuit for starting the opera-
‘tion of the line announcer. _
tact relays of the line announcer circuit then -
operate to identify the tip conductor thus ex- |
‘tended and, when found, causes the connec:
tion of the peruleular records on the revolving
~drum-containing the digits representing. the o
Circuits are

" o1osed to transmit to the operator’s Ue1ephone_ 126

dentified line to be operated.

rl‘he announoement

The multi-con-

115

e
ro
T

when the cqlled suhserTb er answers, a super-
VisOory 1funp associated with the cord is light-

There is also another supervisory lqmp :
RbE
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FE)

| shﬂwn .

RAED

ot

t:*mh cerving the start cireuit of Fig. 2 and
having access to a plurality of Ime finder--
shown in"
(l.J.G d],,JO |

" Lhwtm ¢t

s1b le

1,846,201

_superwsmﬂ the calhnu line &nd Whlch 18 a]c;o. r
ighted so long as the calhna ub&cmbu 15 on

ﬂ}{} line.

The recording operator is thus .:111130111‘11:1-[

ally provided Wlth the usual information for

tlLLLilIlﬁ the call W1thout any mquums of
the mllmn subscriber o .
A clemer eonceptlon of the scope and pul--
pose of the invention will be obtained from a
consideration of the following deseupuou

tahm 1N c*onneatmn Wlth tl1e .:ltta.,tlled (ar: LW -

ings in which,

_[‘11"}

to control a start circuit;

1*]{1' 2 shows the ‘lalt i'ncmi ser vnw a
plurality of groups: of lines;

finder- LL_%L. u,t 5{31@@0

Flf}

3 c¢hows a line

circuit for ﬂuendmﬁ the 11}1@ to teumn.-.umn-_
| p{}’lﬂtb,

g, 4 %hm% one of a plm ali ty of 111111 ¢Ll

selector cireuits such asg
Ifig. 3; a portion of two 0*110,( _41111:‘;

Fig. 5 Sh()\”f% a5 fzhunatm lwfmt of twu pm—-

:E 1{1

'111‘::11‘1 :

1*118 7 8 9 ]O 11 12,, L_) dﬂd 14 “1’10

~ parts sof the cir «:*mi& of a sender .:ul..qutt,d to ba

ol

-_.aenf:hn

¥ ¥

T

~to be nlaced with 1'ec~phct to each oihe

% tion of such oper mow

-selected by the link, to control and perfolm
“such operations as will more « clearly 1*&11{&1 Q-
complete understanding: of the inventio

I‘ ]{"I*
to the recording operator’s p(wtmn together

~with a contr olhnu mrd .md thel 1111(,.111(* am-.
-phﬁel* -

Fig. 16 ahmv the 111{3011’1111{1 t%ndem trl"nh

ana completing trunk from the t: ancdem oper-
“ator’s position to the teminating office
completing cord .-.:111 d ¢ ﬂlmﬂ *--ubmubor 3 Lrae‘
- thereat. - o
- FHigs. 17 and 18 %h()w the relﬂ;‘*r m]l nfh-
cator civenit assoei lated Wlth the t-*mdem opet

and

ator’s position

If1gs. 19 and 20 show th{, relay ¢ all 111[[1—-:

ator circuit assoctated with the 1'@(:(}1(1111{1

t)ptamt(}" 's position; and . .
21 shows the 1’11(1111191 in Wll“c‘h tH )

Ifig.
Lll:u:}ve numbered dr awings, except Fig. 5, dif‘

order to ::hq::*lme the 1invention C{)mpk @l‘w -

1t 15 to be noted that such parts of the
| as are here used for Je‘-:(,rlbmn the i -
~ vention form a part of the sender slmwu 1N
" Patent 1,505,171, _
dated Aug ust 19, 1924 Whu ein’the same fig-

“ure numbers "1]1!:1 the same numerical demﬁ-'

oranted to .

from battery thr ough that relay, inner con-
tacts of relay 102, left mnner ba,ck contacts of

| | | ~ back cont
| 1 shows one of a L};‘f_‘(}up of Sub c};ibmb _:
lines together with the line and the trip cir-
~cust common to a group of 11119:-, Whmh serves

types ol connections 101‘ whmh the-
present. 1111‘*‘@11L1011 is adapted; -

6 <hows th{, bne dl‘t]‘l{}uncu nwc 1 |

fnudi

“ates in this circuit.

~the winding of relay.

'111'

| ,._A.. Qstual n.

a.complete deqm'tlp-f'
as are herein indi--

aied

the present invention,

W’heu the subserlber a,t .sub ta,t on 100 re-
- moves

5 his receiver from. the S"?‘FliCthOk-:l

3 _

Only such desmnamoas are shown as
refer to apparatus used in the following de-

scription, 1t being thought proper to omit
such othels as thld lmve no 1c~fa1ence to .

eu*c,mt is cloged for line relay 101 extending -

......

relay 134, over the subscriber’s loop, left outer
uter left contact of Iday 103, “Relay

sistance 104, through the winding of relay

103 to ﬂ'mund at the 011te1 contacts of 1*e,1:1y;
101, - L -_
The 0per Ltl(i)l’l of rela,y 1OU closes a (311-{:1111:" .
from battery, resistance 105 to- ﬂ'round at the

‘right outer contacts of relay 103 This eir-
o cuit is in shunt of the winding of relay 106,
-~ which l‘eLLY serves the Second subgroup ot...-,;

=T
W

cts of relay 134, to 0‘1‘*01111(1 at the
| 101
~operates and closes a circuit from battery,re-

LY

the group to which line .100 belongs, thus :

preventing the mtensmn of a 0‘111 irom that-
subfrroup, while the trip circuit is in use Wlth;;
103 also-
“closes a circuit from battery, through the
winding of relay 200, condu(,tor 138 outer
left contacts of. Ielay 107 left outer contacts'
In addltlon relay
103 closes - a cuumt from battery, over the
back contact of relay 201, conductor 130, ,right
winding of trip relay 108 1inner left contacts -
of 1 Llay 107, left inner contacts of 1*elazy 103 -
left canta{,tq of rel ay 109 to around.
Relay 108 operates in this cir (,mt and closes

- alocking circuit for itself from ground, right
15 shows an Imcoming tandem tr 1*111-;; f

iine 100.. The operation of relay

of l'elfly 103 to ground.

_' w
ot

100

contacts of relay 109, left WlIldlllfi" and inner

left contacts of 1‘eLay 108, over th{., inner left
*b&ck contacts of the tmp wlays of the other 7
~groups of lines, conductor 129, right winding
of start relay 201 to battery. ReLa,y 201 oper-
A cireuit 1s:now closed
Aorrelay 110 e mtendmg from battel*y through

110, right inner con- 310

D
2 -
52 S

tacts of rddy 108, conductor 128, to ground

at the outer right contacts of 1*ehy 201. Re-

108, together with relay 103, Prepares a cir-

.__'cmt from the outer contacts of relay 110, left
outer front contacts of relay 108, 1*1&11{: umer -_
contact of relay 103, conductor 131 lﬂft back
contact of relay 902 outer left b&CL contact
of relay 203, conducmr 206, upper contact of -

amm 401, upper contact of cam 402 , brush 461,
and -1ts assocmted termmal conduuter 378

_:upper contacts of cam 801, Wmdmg of 1‘ehy
inder

2, 1o b:lttery
oi I‘w

‘assuming that the line
3 had been allotted for use by

the

W itch 460 and the Sequence swzttch 300 18

- therefore standing in position 2.
nation of apparatus are used and reference is

| _mad& to that patent for

The

operation of relay 108 also closes a

Relay f

‘lay 110 locks in an obvious circuif to ﬂl‘ound'f |
at the left back contact of relay 109.

V<3
=4
57 S

qo
.-Il..,."

“cirenit from ground over its outer right con---*‘
_. ta,(,t {hr()u 0'11 the Wmdmg of the trlp ma,gnet
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. 303, servmfr the ogroup of lines in which 1111@_
100 appears on the line finder frame, to bat-

tery. Relay 110, upon energizing closes a cir-
cuit from batteryj through the left winding of
relay 109, left wmdmg of relay 107, outer

“contact of relay 110 to ground. Rela,y 107

~operates and locks throuﬂ'h its right winding

10

- 304 the line finder shaft 1s moved upwardly |
Due to the operation of the trip magnet 303
‘the set of brushes serving the group' of lines
to which line 100 belongs is tripped. When

303.

conductor 132 and inner rwht contact to the”_

contact of relay 200.

The oper atlon of relay 802 closes a circuit
from battery, through the winding of updrive
magnet 304, middle left contact of relay 302,
upper left contact of cam 3 364, right fr ont con-

tact of relay 302 to ground.

Under the control of the updrwe magnet

the shaft leaves the tmppmo zone a circulit

1s closed from or ound over brush 307, through
commutator sewment 305, upper contacts of

cam 306, outer left now mal contact of key 304,
Inner rlcrht contact and right winding of rﬂlay
201 to battery.

lay Ieleases in turn releasmg the trip magnet
As soon as brush 807 leaves segment 305
the circuit of relay 201 1s opened and that re-

~lay releases again connecting battery to the

operating TVlTldlllgb of relay 108 and the cor-

responding relays in other trip circuits, so

that subsequent calls may be served.
Relay 802 closes a locking circuit for itself

- over its inner left contact, 110‘1113 upper contact

-moves upward.

of cam 308, back comact of relay 320, com-
mutator segment 321, brush 322, to O‘round

which is closed as soon as the line ‘finder shait |
Relay 302 also closes a cir--
~ cuit from battery, over the inner left contact
of relay 205, right winding of relay 203, con- -
ductor 207, left contacts of cam 403, brush
462 and 1ts associated terminal, conductor 379,
upper left contact of cam 311, right front con-
tact of relay 302 to ground.. The operation of
relay 203 removes O‘round from conductor
206 thus preventing the start of another line
finder for some subﬂequent call until the

‘Relay 203 locks in a
“nection of battery, through the winding of

brushes are tripped.
circuit from battery, over the outer left con-

tact of relay 205, left winding and outer left

front contact of relay 203, left back contact of
« relay 202, conductor 131, 11111@;_1*101113 contact
of relay IOo outer left contact of relay 108, ..
outer contact of relay 110 to ground. The

operation of relay 203 also closes a lochmfr
circuit for relay 201 from: battery, left con-

5 tact and left winding of relay 201, inner right -
- contact of relay 203 to ground. "The circuits

just traced are established before relay 108
“is released by the. shunting action of com-_

mutator seoment 805. - As:soon, however, as

3 relav 108 deenerﬂues 1t opens the 1ockmg cir-

tact, rlght contacts of cam 404, up

_of cam 3
tery. Relzw 314 operates, but performs no

‘contact, left outer contact of relay

1,346,‘261 .

éuit of rela,y 203 restoring the start circuit
to condition to serve subsequent calls. =
“When relay 302 operates it also closes a

“circuit from ground through its right front

contact, upper. left contact of cam 311 CON-
ductor 379 brush 462, and 1ts assocmted con-

contact of cam 405, right Wmdmn' oi relay

406, winding of rela,y 407 upper left contact

of cam. 408, upper right contact of cam 409,

resistance 410 to battery Relays 406 and 407
operate, relay 406 closing a locking circuit for

itself and relay 407 from ba,ttery, through
‘resistance 410, upper right contact of cam

409, upper le.f*‘ contact of cam 408, winding
of 1ela,y 407, right winding of relay 406, con-

tact of cam 411 contact of relay 406 to

ground.
mrcult and closés a circuit from battery,

through the winding of sequence switch mag-

net 400 upper. conia,cts of cam 412, contact
of rela,y 407 to ground. Magnet 400 operates

advancing the link 011'01111; sequence switch to

- position 3.
Relay 901 1s held opﬂrated in

this'circuit but the c1r(3111t through the locking
winding of relay 108 1s shunted and that re--

In position 2 ground is connected from the
right contact of cam 415 to brush 466 and

its associated contact, conductor 375, lower

right contact of cam 319 lower right contact
513, left w mdmg of relay 314 to bat-

function until the ca,llmﬂ‘ lme has been found.

Ground from the front contact of relay 406

18 also extended over the contact of cam 411,

contact of cam 404, left contacts of cam 403

per left

70

5

80

Relay 407 operates in thls locking

80

90

95

~upper left contact of cam 405, upper rlﬂ'ht. |

100

conductor 207, rlght winding of relay 203 o

inner left Lontact of relay 305 to battery
holding relay 203 operated until the link cir-
cuit is moved out. of position 1. When the
link circuit arrives in position 2 relays 406
and 407 release. The release of relay 407
completes a circuit from ground at its back
contact, upper right and lower left contact of
cam 405, winding of magnet 487 to battery.
Magnet 487 OPGI"'teS and closes an obvious
circuit Tor magnet 488. Magnet 488 1s the

105

110

rotary magnet For sender selector switch 480

and causes the switch to rotate in search of an

1dle sender. |
An idle sender is charactemzed by the con-

relay 706 and its right inner normally made

con*qct of relay 704, outer back contact of

relay 703, conductor 702 and its correspond-
ing terminal in the set engaged by brush 483.
With the link circuit sequence switch in posi-
tion 2 ground 1s connected over the upper
right contact of cam 421, through the left
-wmdmﬂ' of relay 406, lower contact of cam
413, rlght winding of relay 406, winding of
‘relay 407, lower contact of cam 401, Tower

right contact of cam 402 to brush 483 and

thence over the circuit above traced to relay
” 706 ' : -

115

705, back

120

125

136
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“Then b1 ush 483 encoﬁnters .a telminfml cor-
' l'espondmﬂ' to an idle sender, to which bat-

‘tery is connected as above descrlbed 1*elays
Rel:zw 406 short cir- -

'fi(}G .Luld :[}6 {)pmate.

~eiretat and at its inner right hand armature

25

30

“and front contact closes a 10(31(11]“’ circuit for

itself independent of the ar mature contact

_05: relay 705 and at its inner left hand front
Relay; |
705 operates and. coxmects oround to con-
“ductor 702 for marking the selzed sender as

contacts closes a circuit for relay 705.

buw to all other 1111115 over a circuit. whmh

“may be traced from ground on the 110*ht con-
100 in the terminal banks of final. selectors]
"Wlth reduced: battery potential to render the
The re-

lease of relay 302 closes 2, circuit from battery

through the winding of sequence switch mag-
net. 300 lower left contact of cam 328, outer
Tight front contact of relay 314, rwht back.
contact of relay 802 to frround Sequen ce.

tacts of relay 705, wmdmﬂ“ of relay 704

~ thence to cenductm' 702 throngh the outer
~ left back contacts of relay 703. At its inner 1
front contacts, relay 705 connects battery to
one side of relay 704 and ground on the other
side from its right C()Ilt&{,»t% but since relay
704 is slnuﬁed 1t thzs time t111s relay d(}es not

. energize.

‘85

tor

Relay 7086, upon enercru:mw also estahhshef-"-
a circuit for relay 707 whlch may be tra,ced__
from ground on the left outer front contacts
- of relay 706, winding of relay 707, resistance

794, left outer contacts of relay 708 conduc-
709, brush 484 of sender selector 4;80 lower

Teft and right upper contacts of cam 408,

40

-~ sermber’s 1111@

ecommnutator E—Urm{e?lt

T mmtmic

Thrush 464 of district. finder 460, conductor
315, left contact of cam 316, left winding of
1"'@11.13 317 to battery, which. circuit is not.com-

| bh}tf}d until the dlstrlct se(]uem,e swm,h ure. switch. TM into 13051t1011 1 under the in-

| - rea
45

ches position 3.

Tn the meantime the 1111@ finder shaft con- m
‘tinues to move upwards until it reaches the.
terminals corresponding to the calling sub-
- When thes;e terminals are-en-
countered a Cll‘{"lﬂt is completed from battery,
through the right winding of relay 109 and:
111.& inner front contact of line:
-1(*1&? 101, conductor 114, terminal 380, brush
o right contact of cam 818, winding of _
. relay 820 to ground. Relay 320 opemte‘s and
' closes a circuit in s shunt ot its winding through
resistance 319, right front contact of T*ehy 320,‘
- 321, brush 822 is ground.
~ Relay 109, which is marginal, is so ad]mted;
o as not to operate in the circuit premoudj

531,

 traced in series with relay 107 or in the circm

__"tl'lf;‘ﬂd for the w Hldlﬂﬂ" Uf I‘Bl‘l? 300 ‘Vlﬂllg_ left front contact of 1’*{3}1 706 A new cir-

~cuit for magnet. 711 may now be traced. from.
‘wiper 715, outer: left front contact. of relay

resistance 319 in parﬂ,llel with relay : 320 relay
109 operates.

The opemtmn of relay 109
opens the locking circuit of relay 110 ‘Lml

aet of cam 411 per mlttmg relay
407 to aperate in series with the right hand
~ winding ot relay 406. The opemtmﬂ of 1"@--.,].'
lay 407 opens the circuit of magnet 487 and.
10 closes a cireuit from battery Thr ough the
~ winding of sequence switch magnet 400, up-
per contact of cam 412, front contm:'t of reL-.rv"
407 to ground ‘tdvancmﬂf the link- 5equem,e-

mwtf:*h to position 3. - -
“Relay 706 operates 111 the dbove mentioned

sist .:1*1%

110 releases.

| relaw re]eaqeb

'1'ela,y 110 releases after an 111terva1 due to the

factthat relay 110isslow torelease. .
“Relay 320 opens the locking circnit of relayﬁ.

302 and that relay releases as soon as brush.

310 encounters arn 1115111;11:1110' sewment {)f cen-

tering commutator 309. The ‘release ofrelay
802 opens the circuit of updrive magnet 304
emd stops. the line finder on the calhnw sub-

battery__
throunh 1*@&1%&11@& 323 and 1ts left back con-

“tact, lower right and upper left contacts of

seriber’s - line. It also connects

70

75

cam 524, inner back contact of relay 317, re-

102 to

'The connection of battery

325, brush 326, and terminal "27
over conductar 112, Wmdmgs of cut-off relayf .
ground. Re]a 102 ‘operates and re- 80
leases line relay 101 removing the calling con-
~dition from terminal 380. The release of re-
lay 101 opens ‘the energizing circuit of relay -
109 perm:nttmrr its release as soon as relay
The release of relay 101 permits
relay 103 to release and also- opens the cir-
~cuit of relay 820.

with terminal 39{ marks terminal 113 andf

the .other multiple terminals of calling line

ine busy at such final selectors.

switch 3(}0 1s. adv‘mced n thls mrcmt to posr»-f
“tion 3. o '
" When sequence swﬂ:ch uOO leaves pomtmn
9 the circuit. of relay 314 is’ opened and that
‘When the sequence switch 300

'_reaches pasmon 3, the previously traced cir-.

cuit for relays 707 :amd 317 is completed. -
lay 817, being marginal, does not operate at
Relay 707, however operates and

this tlme

‘Re-.

90

105

closes a (311: cmt for advancmﬂ the time meas-

ﬂuence of interrupter 710 over a cirenit which.
"may be traced from battery, through the
Wmdmﬂ' of stepping magnet 711, wiper 792
“and the normal. termlnal of - the ‘bank with
“which it is associated, interrupter 710, the.

110

outer left hfmd armmtuze and back cantact ef'ﬁ; :

relay 712, the inner contacts of relay 707 and

thence ta oround at the 01111@1‘ Left h*md front -

“contact. of relay 706. . :
As soen as the time measure sw1tch 1‘@&(*11%

positien 1 a circuit is established for relay 712

~ which may be traced from battery.through
“the winding of rel:‘ﬂ; 712, terminal on banL

‘cooperating with wiper 713 to ground. Re-
Ny 712, upon energizing,;. LlGSES a lackmﬂ' CIT -

r 713,
120

cuit for itself independent of wipe

- through its ‘winding, its outer 1*1ght front

contacts *md thence to mound .:th the outer:

""1.‘2 the Inner h*ont contact of Ielay 7 07 to

120

B
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6 .

ground at the outer left contaets of relay 7086.

tepping magnet 711, under the influence of
its own self mteuupter contacts advances the

wipers of the time measure switch to p051t10n

6 in which p051t10~11 the circuit of mae'net ( 11__-

is opened at wiper 715.
The placing of ground on conductm 702

as prevmusl;r described short circuits relays

406 and 407 and these relays 1e1ease' The
release of relay 407 closes a circuit from bat-

tery, through the winding of sequence switch

magnet 400 lower right contact of cam 412,
back contaet of relay 407 to ground. Se-—
quence switch 400 is advanced to position 4,
from which position it is moved to position 5

' by means of ground over the lower left con-

20

tact of cam 419
In posit

district circuit to the sender circuit and the

operation of relay 712 closes the subsecriber’s
dialing circuit. The dialing circuit may be
traced from battery, thr 0110h the left winding
7 of stepping relay 1100

conductor 1101,

- through various contr ollmg circuits shown

on

40

45

. mI‘l

50

- calling subscriber’s 1111e Wthh circult ma

60

'6”'

i that

part of the sender which is shown
in Kig.

ductor 1101, right inner contacts of relay 712,
brush 485 and cooperating terminal,lowercon-

tacts of cam 414, district f
its cooperating terminal, cohductor 382, lower

contact of cam 329 wmdmﬂr of relay 330 ,Tight

back contact of rel‘w 817 line finder brush

381, terminal 332, eonduetor 116, left 1nner_
back contacts of I‘el‘W' 134, throurrh the sub-

scriber’s substation, left outer contfwts of re-
lay . 134, conductor 117 , terminal 333, brush
334, middle left back contfwts of rela,v 317,
left contact of cam 335, eonduetor 375, brush
466 and 1its assoemted terminal, lower left

contact of cam 415, brush 486 and its cooperat-
ing terminal, left inner contacts of relay 712,

throufrh the contacts of controlling relays

mdlcated in Fig. 7 by a broken conductor,
left winding retardation coil 716 to wround
The steppmo relay 1100 energizes in thls clr-

cmt and, at its front contaets closes a circuit

tor the slow- releasing relay 1102 this circuit
extending from butter}r through the winding

- of relay 1102 and thence to ﬂroupd throu-rrh

the front contacts of relay 1100 A ClI‘C'Lllt 1S
now closed for sending a dmlmcf tone to the

be tmced from ground throuo'h the right front

contacts of rela,v 1102, wiper 1133 and nor-
mal terminal of the bank upon which it 1is

resting, conductor 1104, the right winding of
retardation coil 716 and thence to oround

through' the' seeondaly winding of the tone

coil 717. The tone current ﬂowmg in this
circuit is inductively transmitted to the sub-

statlon of the calhnﬂ' subscrlber through the_

ion 5 of the link sequence switch

400, the dialing leads and the fundamental
circuit leads are > eut, throuoh dir eetlt; from the

6 of the above mentioned patent to
Stearn and indicated herein by broken con--

nder brush 465 and

6 of the above identified p%tent and

1, 34"6 261. .

Ieft ha,nd winding of coil 716 and -over the

eircuit premously traced.

Assuming that the subsc1 1ber desires a con-

“nection with a called subscriber’s line 1650

and that the said called line is to be reached

~ through the district selector shown in Fig. 3
“and the manual tandem and final offices sche-
“matically shown in Fi ig. 5, the subscriber pro-

ceeds to dial three digits correspondmo- to the

office designation of the desired line and then
cdials four digits representing the number of

The three d1g1ts which
represent the called office code will cause the

the line 1n such office.

setting of the district selector switch to choose
a tr unk line to the desired tandem office and
when connection to that office is accomplished,

cause the transmission thereto of 1mpulses
representing the code letters and numerical

digits dnled by the subscriber, which im-

--pulses cause the setting of recqeters for dis-
playing the wanted code and number both
“at the recording 0perat0r s position and at the

tandem opemtors position.

The manner in which the impulses repre-
senting the office code and number dialed by
the eubserlber are registered in the sender
and the subsequent operations of the sender
in controlling the movement of the district

selector to c~'e1eet an 1dle trunk hne 1n the

wanted tandem direction, forms no part of

‘this invention and reference is made to the

above identified patent for a complete de-
scription of such operations.
for the purpose of this disclosure to state

that when the district selector has been suc-
cessfully connected to an outgoing trunk ex-
tendmo' to the tandem oﬂice and Wthh trunk

1S helem shown in Figs. 15 and 16, the dis-

trict selector sequence switch is in position

10 and when the well known truek test 1s to

be made the switches of the various parts of

the sender and relays therein have been op--
eratecd in accordance with the detailed disclos-
~ure of the above mentioned patent to close
‘the trunk test circuit path. In this case,
however, the trunk test is not made until

a pwhmmerv test is made at the recording

80

g

05

It is sufficient

134

100

110

position before the said trunk is finally closed

through to the tandem position. Accord-
ingly, the following circuit is closed: bat-
tew throucrh the rwht winding of relay 1501,

15

left inner beck cont‘wts of relay 1510, con-. | .

ductor 386 and ccoperating terminal, brueh-
357, upper contacts of cam 358, back con-

tacts of relay 359, conductor 37 8 brush 461

y and cooperating terminal, upper and left low-
er contacts of cam 402, brush 481 and cooper-

ating terminal, conducter 743, left outer back

contacts of relay 802, the left contact of cam
744 (9 to 12), the rlﬂ'ht contact of cam 834,

the left winding of relay 823, the wmdmﬁs
of sender stepping relay 804 the armature

120

and back contact of relay 805, the contact of

class switch 967 (6 to 9) the lower contacts
of cam 7 74 ( 12 to 14), the wmdmcr of relay
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839 the lower let.:mta c\f cam. 8‘?%} mnductor
840, the lower :

-ance switch 950 had been set in Positien:

| chmtm 751, brush 482 and its. cmre.apondmcr”
terminal, lei't }uwer and right upper contacts
ush 462 and its corresponding
~terminal, mndmt01 379, right lower and left
~ upper contacts of cam. SJG brush 355, con-
ductor 385 and cowespondmn' termm‘ll left
outer back contacts of relay 1510, left wind-
ingrof relav 1501 to ground. Relays 839 and
Relay 1501
‘closes an obvious circuit for-lamp 1506 thore .
b? indicating to the recording operator that a

rall 1s bmno established over the trunk line.
‘associated with the said lamp and for which

15

Eﬁ:f

~wers by inserting the plug of a cord circuit,
suchias A into the 1ack of the trunk a
ated with the lighted lamp 1506.

- now closed from. ground, winding of: relay

B0

Bo:

of cam —_LD%

ancl. L)l

resistance element. 931 conductor 962,

, the right contact of cam 749 (9
to 12); the left back contact of relay 750, con-

L}{}l energize over thls cireut. -

verifying and recording information is neces-
SATY.

relay 845 Whmh In operating, closes a circuit

from ground on its left {)111:61 front contacts,
left upper contact:and cam 820 to the w 111@11110’-

of magnet 800 thereby advancing the sendel

-::vquelme switch 800 into position 14.

- As soon as qequem,e switch 800 1‘@%11@5 po-

“sition 14 a circuit is-established for relay 853
which may be traced from battery throuch
‘the winding of this relay, conductor 852 to
ground thrmwh the left contacts of cam 851

(14) Relay 853 3 operates and performs hmc-

tions to be noted hereinafter.

The operator at the recording posztmn an-

S()CJ -

1505, winding of relay LJOJ: c@mdmtors 1511
both windings of relay 1513 in
serie s to ba,ttm V.
CLre

the cutgoing trunk conductors 1515 and 1516,

l*e&,pectwoljr «connecting: with the outgoing
n in I*:w* 16.
‘The operation of the left hand tr: tllg:fer con- .
tacts of relay 1510 causes a mom entary open-
ing of the above described cireuit loop ex- -
' tm}dmn’ into the %Lnder and including relay
839 }mt the opening is of such %hort dura-
- tion that relay 839 does not release.
1510, over its right contacts, connects: glimmd'
583 to
! The re-
'lease of relay 1501 extinguishes hmp 1506
" thereby mdmatma to the recmrdmrf operamr*

trunk to the tandem office shown

ut:_.tor B
Nk,

thr mu,fh re&stame 1539 to cond
establish a busy test for the tm

ight contact of cam 929, it
'_bemtr assumed that the compensating. 1emlst =

al,ho_j
lett-hand contact of cam 841 (12 to 18), con-
ductor 842

'1110' trunk in:the t

‘Relay 839 clof-e an obvious circuit for

A Git'cult 18

Relay 1505 operatesin this
uit but 101._117' 1504, being marginal, does
not. Relay 1505 oper ates T Lw 1*310 over an
{beemuﬂ_cn cuit and this .tt*e_la}.j in- operating,
cdisconnects relay 1501 from the incoming
trunk conductors 885 and 386 and comnects
them over the left front contacts of relay
1510 and the left contacts of relay 1503 to

“obvious cireuit for

that the tmnk was sucaessfully cut throuwh _
to the tandem office. - -

~ 'With the connection of the i 111(,01111110 trunk -

conductors 385 and 386 to the outnmno trvnkf'_ .
conductors 1515 and 15616, the cir reuit. previ-
ously established. throuwh relay 1501 is now
established through- relfw 1600, of the incom-
tandem office, the circuit

as follows* ﬂ'mund?'
through the left wmdmw of relay 1600 left

nox*mally made contacts of 1'01(137 1601, con- ':
ductor 1605, inner back eontfwts of :t;'e].av. o
1621, ‘conductor 1515, left inner contacts of

pa,th being established.

o

relay 1503, left outer tl*ont contacts of relay

151() conductor 385, over the previously de-
SCrled loop through the district, link and
sender and including relay 839 therem con-

ductor 386, left inner front contmcts of re-
lay 1510, left outer contacts of relay 1503,

iconductor 1516, outer back contacts of relfw.

1621, wnductor 1602, rwht normally made

-centacts of relay 1601 r:u:rht winding of re- o
lay 1600 to battery. I‘hls urcu]t causes the -

operation of relay 1600.

It will be noted that the opemtm S cardﬁ
at the recording position is also bridged
- across the trunk throun'h conductors: 1517 and
- 1518 over. the b@ttnm and top middle back

contacts, respectwely, of relay 1509 and re-
lay

1536 is closed in circuit from ground
through the winding of coil 1960, conductor

1522, bottom outer-contacts:of kcy 1520, con-

tacts of relay 1513, winding of relay: 1536

87

33

oy
-1

conductor 1521, Wmdmo Gf relay 1900 to_- :

~ battery: Relays 1900 and 1536, operate in'the

]iela

above - circuit. 1900 closes . locking

. ground to the I*em%tw' 1‘013.% of the asam
“Relay 1536,

mated call mdmator circuit.
thrmlfrh its left and right. suter: L{)ﬂ’t&(‘:t%

_clases the filament bqttery circuits . of the |
-'.thermlonlc tubes 1523 and 1524. Thrmwh-_' .
“its right inner contacts it- connects ring- con-
_' ductﬂr of the cord urmut A to the 0‘1‘1{1 ele-
‘ment 1524 and through its left ; inner L:()HL:ILJ[H:
it connects. tip eonductor 1530 Of the cr}rd .-

circuif to the grid element 1523.
In the me‘m‘whlle the opﬁratmn 0{ rel y

S04

. | T
o
_' -
f+
-

1600 Gleses a circuit for relay 1608 fro m

ground on the contacts of relay 1600, left:
nmer: back contacts of relay 1626, Wmdmﬂ'
of relay 1608, left inner back Lont.;wts of re-
lay 1609 to l::rattery Relay 1608 closes an

sqwﬂmwt lamp 1610 to
indicate to the opemtm that a call is await-

ng on the trunk associated with the Tighted.
-' ]amp Relay 1608 locks to battery over its
right inner contacts .md through 1ts left
front contacts, partially prepfwes a2 circwit

for relay 1612 which wﬂl be aﬁtc*lve When-
Relay . - .

key 1611 is depressed.

Eg oo
L -t
s A ,d

The operator ‘at the mfmual tandem oﬂiw, .

“noting the lighted assignment lamp, de-
pressed key 161] a%socmted with the trunk.

The depressmn of the key closes a circuit

from ground throuﬂh the wmduw of wlay.

T _
l'llll'-l-l--"--’I
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1760, conductor 1614 11oht conts cts of kesf

1611 left front contacts of relay 1608, right
Wlndmg of relay 1612, conductor 1651, w ind-
ing -of relay 1700 to battely Relays 1619
1(00 and 1(60 operate in the above circuit.
Relay 1612 upon energizing in this circuit

closes a lockmﬂ* circuit, Tor 1Ls>e1f extending
on conductor 1651, thmuon-

both of its windings in series, its Teft i inner
- contacts, conductor 1615 and thence to

from battery

ground at the right inner contacts of relay
1616. Relay 1619 also closes a circuit for re-

- lay 1609 from battery through the left outer

back contacts of relay 16186, “conductor 1618,

, winding of relay 1609 and thence to ﬂ'munJ
on the Teft outel contacts of relay 1612 Re-
lay 1609 upon energizing opens.the initial

energizing circuit of 1elw 1608 and estab-
lishes & circuit for relay 1619 from battery

- through the right inner contacts of relay

1608, Teft outer' Front contacts of relay 1609,
Wlndmn of relay 1619 to ground.
1609 prepares, at its right front contacts, a

flashing circuit for asswnment lamp 1610.
5 With rela ys 1612 and 1619 now energized, a

circuit 1s established for lamp mdmatoz COTL-
necting remy 1621 from battery on the left

-0011tacts of relay 1619, conductor 1620, wind-
1ng of relay 1621 conductor 1622, r1ght con-
> tacts of relay 1612 conductor 1623 winding

of relay 1702 to 0101111(:1 on the inner back con-
tacts of relay 1703. Relays 1621 and 1702

~energize in this circuit, relay 1621 discon-

rlh.h.'

119

nectlnr* the winding of trunk relay 1600 from
trunk conductors 1515 and 1516 and extend-

and 1623 to the windings of control relays

1704, 1705 and 1706 of the call indicator.
- Upon the deenergization of relay 1600 fol-
$ 10W1110‘ the operatlon of relay 1691 the lock-

1ng circuit of relay 1608 is opened and relay

' 1608 thereupon releases, thereby opening the

1610 and
- connecting the lamp 1610 in a circuit extend-

cr

bt
e

6"
tlcularlv described hereinafter.

" energization of relay
o1zing circuit of relay 1619 1s opened at the
rlght front contacts of relay 1608, and relay
1619 1s now maintained enﬂrfrlzed in a lock--

prﬂkuslv traced circult for hmp

ing throu n‘h the Tight front contacts of relay
1609 to frroun-:] throuﬂ'h interrupter 1625 for
flashing hmp 1610 until the line designation

“has been transferred from the local. Sender to

the lamps of the call indicator. Upon the de-
1608 the mnitial ener-

ing circuit through its Wmdmg right con-

- tacts to battery throuo‘h the wmdmO' of re-

lay 1626. Relay 1626 upon energizing in this
locking circuit opens the 1initial energizing

cireuit of relay 1608 and prepares a locking

cireuit for itself which is'e

ective upon the
reenergization of relay

1600 as more par-

At the local sender, upon the opening of

the fundamental circuit by the operation of

~ the mdicator connecting rel.::w 1621 and the

%7 connection thereto of the closed loop compris-

Rela,y |

- other tube connects
through the right windings of relays 1904,

1905 ::md 1906 and conductor 1962 to the late’
The  electrical constants of the

1,846-'261-'?

ing relays 1704 1705 and 1706 of the call
1ndicator 01rcult ‘relay 839 releases opening
the circmat of lelfi 845.

“With relay 845 de-

energized and relay 853 energized, various

circuits are closed for oper atmg relay call

indicator impulse switch 1000 which, during
its rotation, transmits groups of 1mpulses*

70

over the trunk line which are indicative of

the office code and number of the wanted line
therein.

negative, light positive and blank dependmg
upon the polarlty of the battery “which is ap-
plied to tip and ring conductors of the trunk
and the resistance introduced in the pulsing

loop. The circuits by which these 1impulses
are generated and the manner in which they
- are transnutted forms no part of this inven-

tion and reference is made to the above 1den-
tified patent for a complete description of
the operation of the sender, a part of which
1s shown herein, for the manner 1in which the
relay call indicator 1mpulses are frenemted
and transmitted. |

It was noted that the trunk line connect-
ing with the tandem office is extended to the

‘These impulses are of the type
which are known as light negative, heavy

- 80

85

80

recordmg operator’s position through con-

ductors 1518 and 1517 and these, in turn,
through cord conductors 1530 and 1531 and
the contacts of relay 1586 are connected with

grid elements 1523 and 1524 of the thermi-

onic amplifying circuit.

The plate 1538 of
one of the amplifyi

ing tubes connects over

conductors 1526 throuo'h left wmdmcrs of re-

~ lays 1904, 1905 and 1906 and conductor 1962
ing these conductors over conductors 1624

with plate battery. The plate 1537 of the
over conductor 1525

battery.

thermionic detectors are such that, as the
relay call indicator impulses are tra,nsmltted

from the sender through the circuit loop of
the tandem trunk mcludmfr relay call indica-

‘tor pulsing relays 1704, 1705 and 1706 as al-

ready described, they are impressed in paral-
lel upon the gud elements 1524 and 1523.

The impulses, therefore, not only effect the

895

100

110

response. of relays 1704 1705 :zmd 1706 but

also 1n addition. eﬁect the above mentioned
orid elements of the detectors to cause space

currents to flow through the plate circuits ex-.

tending from plates 1537 and 1538, conduc-

tors 1525 and 1526, windings of rela,ys 1904,
1905, 19086, to the plate ba,ttery thereby am-

pllfymg the currents so that these relays are

120

affected in a similar manner by the relay call

indicator impulses.as are the pulsing relays

1704, 1705 and 1706 at the tandem position.

Tt is evident from what has already gone
before that the possibility of connecting im-

pulse responsive devices to a trunk line is

not limited to one thermlonlc detector and

one relay detector as is illustrated in the
present embodlment of the mventlon

CAs -

120




" is necessary for facilitating the setting up
‘of a connection, or for supervision, or for
monitoring, as the case may be, and the tan-

10

1B

| m

30

~and 1524, Otherwise the two circuits are
the same and identical relays operate simul-
In order that the ﬂpemtlons may 1
ywed in both circuits at once, the last ¢
two mmﬂ ers of the numerical deswna‘rlons of
-- lowmfr the completwn of the ﬁrst negative
' 11npu]seﬁ the shunt around the winding of re-
lay 1907 is removed at the contact of relay-

35

40

50

ing closes a circuit ettendmﬂ £ ﬂm 01’*011*1{“1'

the low r
Relay 19(}‘% energizes

be foll
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many thermionic detectors can be added as

dem call indicator itself could likewise be
made to operate through a thermionic de-

tector connected to the trunk line without
~departing from the spirit of the invention.

Under such circumstances, when the impulses
are transmitted by the &ender' all thermionic

‘and relay responsive d%VIC’ES would operate

during the transmission of each of the im-
pulses and be recorded in the 1mpulse regols-
ters at the respective p{}sztmns in the manner
described below. | -

FEt
fz,y call indicator regis-
cireuit 511(,“11 m Kigs. 19 and 20 at the
cording pmmml will now be described and
gince tms CITCIITE 1S 3111111:,11 to that at the tan-
dem position and shown in Figs. 17 and 18,

te

the operation of the latter will be omitted in

order not to unduly burden this specification
with repetition.

multmmmui 11(1 the dlf" erence in the two

circuits lies only in the fact that the electrical

~ properties of pulsing relays 1904, 1905 and
“a circuit which may

on conductor 1944 thrmw'h the inner COHtacts_

1606 differ from those of the cmrespondmfr
retays 1704, 1705 and 1706 in order to cause
them to respond accu ately to thermionic i 1m-
pulses resulting from the call indicator im-
pulse r ebpanw of the two orid elements 1523

tan eﬂuqu

identical apparatus and e{:andnctm* has been
made the s

in the following description the apparatus
~of Figs, 19 and 20 will be mentioned, 1t is un-
ders tmd that reference to the identical ap-
- p.ﬂ*am% of Figs. 17 and 18 can be m&de W’lth

ﬂ o 8AINEe 1'@..h,ult

will be described. In response to the first
heavy 11@&;1&1% ‘*}u]fe of (*111*1‘91115 relays 1904
and 1905 operate. Relay 1905 upon energiz-

on the vieht outer front mntms ot elay 1900,

conductor 1943, contacts of }{*]HV 1905, the

left hack contacts of relay 1907, the Wlﬁdlﬂff
ot 1'591:}*&* 1908, and thence to bmtery’ throueh
sistanc e left winding of relay 1907.

-ing circuit since, at this time, its winding i
shunted by OTound connected through the

Iie manner in which these 1 1mpmses eﬁect -
- the operation of the re

Both registers operate si-

same in both circuits so that while -

R will be assumed that the calhnﬂ* sub-
seriber has dialed 248—3916—R wherein the
first three digits represent the called office
code and the last four digits and party letter
the called subseriber’s Hﬂﬂlbi’ﬂ]ﬁ’ in that office.
The gronp of impulses for each digit as well
as the party letter may be obtained by refer-
ence to the ﬂbove 1deﬂtlﬁtd patent and only
~the eiffect of the impnlses as they are Teceived

of relay

in this eiveuit but owing
+o ma hwh regsistance Wlﬂ(hﬂ“‘ of 1'e1fi“v 1‘308
jmlm 190 does not receive buﬁﬁczent cuuent

to become energlzed U on the energization

of relay 1908 a circuit is estabhshed £or relay
1909 which may be traced from battery

through the winding of relay 1909, the right
back conta(,tg of 1*elay 1917, the middle front

9

70

contacts of relay 1908, und thence to ground -

on conductor 1943. Relay 1909 energizes in

this circuit and eqtabhqhes 3) lackmg circuit

for itself extendmo‘ through its own wmdmo* |

the winding of mla 1917 throurh its own
right LOIlthCtS to gr 01111(1 011 conductor 1944

but 1eL,w 1917 does not energize in this lock-

a,rmatm'e contact of relay 1908.

‘Marginal relay 1904 upon energizing closes

a circult for lamyp relay 1926 Whlch may be

traced from ground through the contacts of
relay 1904, the right ()HtBI‘ back contacts of
relay
.rda,}r 1917, conductor 1925, left winding of
relay 1926 and thence to battery on eonduc-ﬁ
tor 1982. Relay 1926 upon energizing locks

190{ the

_eft outer back contacts of

m a urcmt from battery thr0ufrh both of its
windings, its inner right cont&cts and to
nmund on conductor 1927 S
Relay 1908 upon energizing also esmbhshes
‘be tmced from ground

of relay 1908, the right hlgh resistance wind-

ing of rel't, 1907 the winding of relay 1908,

1s

(s

80

90

96

‘Lhume to bﬂ.ttery thrmwh the left winding of B

relay

1907, but this cireuit is ineffective to -
enerwme rela,}r 1907 since the right-hand wind-
ng of relay 1907 is shunted by a connection to -

100

around through the contacts of relay 1905,

U on the deenerfrlzatlon of relay 1905 fol-

105

1905 and relay 1907 thereupon energizes and

~ hoth relays are now locked 1n series through
the inner contacts of relw 1908 to G'rmmd on_

conductor 1944,
- The next 1mp11lse Wthh is transm1tted is a
light negative impulse, and only the nega-

Ttweh,f pohmzed relay 1905 responds, closing

a circult from ground on conductor 1944, the

contacts of relay 1905, the left front cont‘mts
907, to one termmml of the winding

908 and since the other terminal of- :
is at the time connected to

of relay :
this wmdmg
ground through the right- -hand winding of

‘relay 1907 and the inner contacts of rela,

1908 is shunted down and de—
Relay

1908, relay
PTlel‘le?'eS |

W’lﬂl the release of I‘el‘L 1907,

1909, 110*1113 contaets of relay 1909 to ground

110

120

1907 is now maintained
Fenerfrl?ed throu':rh its low resistance left
' _'wmdmg and its ]eft front contacts through
the contacts of relay 1905, and deenergizes
upon the cessation of the second nemtlve 1m-
~pulse and the consequent. deenermmtmn of
relay 1905. o
relay 1917 is operated and Iocked over a pre-

vmualy traced circuit in series with relay
a0

125
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on conductor 1944. The tandem hundreds
code has not been transmitted and in response
thereto the lamp relay 1926 has been ener-
gized and locked. The tandem tens digit
impulse code is next transmitted and this
code, for the tens digit 1s a light negative

positive impulse and a light

impulse, a light
negative 1mpulse. o -
~ In response to the first light negative 1m-

pulse of current, the negatively polarized re-

lay 1905 responds establishing a circult for
relay 1908 as previously traced, which In
turn closes a circuit for relay 1910 which
may be traced from battery through the
winding of relay 1910, the right back con-

tacts of relay 1918, the right front contacts

of relay 1917, the middle contacts of relay
1908, and thence to ground on conductor 1944,
Relay 1910 upon energizing closes a locking
circuit for itself extending through its wind-

ing, the winding of relay 1918, the right inner
contacts of relay 1910, and thence to grounda

on conductor 1944. Relay 1918 does not ener-
gize in this circuit since its winding 1s shunt-
ed by ground connected through the contacts

of relay 1908. Upon the cessation of the first

negative impulse and the deenergization of
relay 1905, relay 1907 becomes energized in
the manner previously described. In re-
sponse to the next impulse which 1s of posi-
tive polarity, the positively polarized relay
1906 energizes establishing a circuit for lamp
relay 2000 which may be traced from ground
on conductor 1944 through the contacts of
relay 1906, the outer front contacts of relay
1908, the left inner front contacts of relay

- 1910, the left inner back contacts of relay

40

1911, conductor 1928, the left winding of re-

lay 2000, and thence to battery on conductor

92001. Relay 2000 upon energizing locks to

oround on conductor 1927 through both of its

- windings and its right inner contacts.- In

s

response to the last negative impulse, relay
1905 again energizes and causes the release of
relay 1908 as previously described. Upon the
cessation of the last negative 1impulse, relay

1907 deenergizes, and since at this time both

- relays 1907 and 1908 are deenergized, the

shunt around the winding of relay 1918 is
opened and relay 1918 energizes in the lock-

code 1mpulses have now resulted in the ener-

gization of the tandem tens lamp relay 2000.

The tandem units digit was assumed to be

5 8 and the impulse code for this digit is a posi-

tive, a heavy negative and a light negative

~ impulse. When the sender relay call indica-

Sl
oy

tor impulse switch. 1000 has rotated to the
position for sending this series of impulses

. and the first or positive impulse is sent, posi-

tively polarized relay 1906 energizes and es-

“tablishes a circuit from ground on conductor

1944 through its contacts, the outer back con-

“tacts of relay 1908, the left front contacts of

relay 1909, the left outer front contacts of

‘right inner contacts. |

1,846,261

rela:yf 1910,‘ the left outer b__aC]i' contacts of

relay 1911, conductor 1929, and thence to bat-

tery on conductor 2001 through the left wind-
ing of lamp relay 2002. Relay 2002 upon
energizing locks to ground on conductor 1927
through both of its windings and right inner
front contacts. In response to the second
impulse of heavy negative current, the nega-
tively polarized relay 1905 and marginal re-
lay 1904 energize. Relay 1905, upon energlz-
ing, closes the previously traced circuit for
relay 1908, which upon energizing establishes
a, circuit for relay 1911 which may be traced
from battery through the winding of relay
1911, the right back contacts of relay 1919,

“the right front contacts of relays 1918 and
- 1917, the middle contacts of relay 1908 to

oround on conductor 1944. Relay 1911 upon
energizing locks in a circuit extending

through the winding of relay 1919, but relay

1919 being shunted at this time by the ground
extending through contacts of relay 1908 does
not energize in this locking circuit. Relay
1904 upon energizing establishes a circuit
which may be traced from ground through
the contacts of this relay over the right outer
back contacts of relay 1907, the left outer
front contacts of relays 1917 and 1918 and

the left outer back contacts of relay 1919, con-

ductor 1930, and thence to battery through the
left winding of lamp relay 2003. Relay 2003

0

(5

30

0990

upon energizing locks to ground on conductor

1927 through both of its

Upon the cessation of this impulse of cur-
rent through the windings of relay 1904 and
1905, these relays deenergize whereupon relay
1907 energizes in the manner previously de-
scribed.  In response to the last light negative
impulse, relay 1905 again energizes and es-
tablishes a circuit from ground on conductor
1944 for shunting down relay 1908. Upon

windings and its

100

105

the cessation of this impulse and the deener-

‘oization of relay 1905, relay 1907 deenergizes.

Relays 1907 and 1908 being both deenergized,
the shunt circuit around the winding of relay
1919 is opened and this relay energizes in the
locking circuit of relay 1911 preparatory to
controlling the registration of the stations

_ | ; - in- _ ~digit which is next transmitted.
ing- circuit of relay 1910. The tandem tens

1t has been assumed that the numerical des-

11¢

115

ionation of the desired line is 3916—R and

that this designation has been registered upon
the numerical and stations registers of the
local sender. Therefore, after the code 1m-
pulses are transmitted the impulse switch

1000 in the sender rotates into position for

transmitting a code of impulses representing

the stations designation R. This code of im-

pulses comprises a light negative followed
by a positive and a second light negative 1m-
pulse. In response to the first negative 1m-

120

125

pulse, the negatively polarized relay 1905 re-

sponds and 1n the manner previously de-
scribed establishes a circuit for relay 1908,



which in turn establishes a circuit for rela
1912 which may

1,_346,25-1. |

be traced from battery
through the "&“111(:11110' of relay 1912, the right

back contacts of zela,y 1920, the rmht front
contacts of relays 1919, 1918 and 1917 to

oround on conductor 1944 through the mid-

 dle contacts of relay 1908. Reh 1912 upon

10 3

~ the cessation of the first negative 11111:)11156,_'
refay 1907 becomes enel‘nlzed in the manner

station’s 1:{1111?3 relay 1934 which may be t

- from f:lmund on conductor 1944, ‘contacts of
- 20

energizing locks up through the Wllldlllé ot

r elmﬁ' 19 ?'G but since the wmchnfr of relay 1920

is shunted vy the contacts of 1‘@1&3}' 1908, relay
1920 does not energize at this time. Up(m

pr eviously described.
In response to the second 1111pulse of 1}0,51-

tive polarity, the positively polm*ued relay

1906 ener o1zes and establishes a circuilt for the
raced

1'(3Lw 1906 outer tront contacts oi relay 1908,
the left inner front contacts of relays 1910
1911 and 1912, the left inner back contacts of

~relay 1913, cmlductm 1931,and thencethrough

~ the left-hand winding of Lnu) relay 1934 to

battery on conductor 1932, da@/ 1934 upon

~energizing locks up over a circuit extending

1ts right contacts, mniuvior 1933, the
inner front commtg of relay 1900 to Uround
In response to the last impulse of 11&#%1:1 '
_ Luu'mt ’Lhe 11eﬂm1‘feh* polm*med lelay 1“0@. '

from batte ery through both of its ‘mndmﬂs
1011L

' t;ir 1{,1.:1‘” 908 in tzm manner 131'31?10115137 de-

35

40

45

&
|

ductor
~locks over both of its windines and its inner
1927,
In response to the second impulse of negative

65

18, mcw;m

'1;1111[3 relays of the relay
response to the first

~geribed. Upon the cessation of this impulse,
relay 1907 deenergizes and since at this time
- both relays 1807 311{1 1908 are deenergized,

the shunt around the T‘Fmdnw of ILLIW 19‘?‘07

is opened and relay 1920 energizes in the
tocking circuit of 1‘&1(13? 1912 preparatory to
_ (‘{}Iltl‘()lhllﬂ the {)pu'ulon of .the_ thousands
Jlamp l*dwg._ | - .
1t h{wmfg been assu med that the thausandﬂ

digit is 3, a code comprising a positive, a
hwht negy mn*e and a he‘w*,r_ negatlve impulse
. transmitted for LOlltl‘OHll’lﬂ the
registration of the thousands digit upw the
call *1‘1(“{3,““@ In

outar back contacts of relay 1908, the ouw

1913, conductor 1935, the left winding of
lamp relay 9(‘05’: and thenee to bntmry on Con-
2011.

right contacts to ground on (‘{mdﬂctt}r 1

current, the negatively polarized relay 1905
re%p(:-mlq and 1n the manner previously de-

scribed establishes a cireuit for relay 1908,
.:111{{ 1*elay 1‘)08 n tum estflbhshes 3] urcmt for

- t positive-1mpuise, there-

fore, the positively polarized relay 1906 en-
' er f"l:"ﬂES and establishes a circuit for L.unp"
-_I*LLW ?004 which may be traced from ground

S on conductor 1944, contacts -of relay 1906, the

Relay 2004 upon energizing

i e T

Upon the cessation of the
pulse, relay 1907 energizes in the manner_'
.prevmusly descrlbed L -

11

y relay. 1913 whlch may be traced from battery
“through the winding of relay 1913, the right
-~ back contacts of rela,}r 1921, the 1'10'111; front

contacts of relays 1920, 1919 1918 and 1917,

the middle contacts of Ielfw 1908 to. ground_' ‘iO

on conductor 1944. Relay 1913 thereupon es-

tablishes a 1001{111# clr eult through its own

‘winding, the winding of relay 1921 the right
1913, and to grouud on con-
ay 1921 being shunted at -
this time thrmwh the armature and contact

| of rela,y 1908, daes not. energize 1n this 1001{- .

contaets of relay -
ductor 1944. Re.

ing circuit. U pon the cessatmn of this nega-

' tlT’"G anulse relay 1907 EHBI‘G’IZGS in the man-

ner previously described.
In response to the last 1mpulse of he&vy

negative current, the negatively polarized re- -
lay 1905 and marﬂmal relay 1904 both en-
ergize, relay 1905 causing the deenergization
- of “rels ay 1908 1n the manner prewously de-
‘scribed, and marginal relay 1904 estabhshlng __
a circuit for hmp relay 2005 which may be

80

tmced from: frmund at the armature contact -~

1917 1918 1919 and 1920, the left inner back

_contacts of relay 1921, conductor 1936, and

thence to battery on conductor 2001 throuo'h
the left-hand Wll‘ldlllﬂ" of relay 2005. Rela

2005 upon energizing locks through both of-_

of relay 1904 the right outer front contacts
of relay 1907 the left front contacts of relays

its windings and its right inner front contacts .

to ground on conductor 1927. Upon the cessa-
tlon of this last neﬂ'atwe 1mpuls~e relay 1907 -:

deenerglyes, and since at this time both relays

1907 ‘and 1908 are deenergized, the shunt
around the winding of relay 1921 is removed

=
P kit
LS

and this relay energizes in the locking cir-
cut of relay 1913 prepamtox*y to controlhnnf R
the registration of the hundreds digit upon

the lamp relays of the indicator.

It having been assumed that the hﬁndreds | o
dzmt of the desired number 18 9, a code com-

prising a light negative, a poswlve and  a

heavy negative impulse is transmitted for
‘setting the hundreds lamp relays.
'sponse to the first impulse of negative current,
therefore, the negatively polarmed relay 1905 '-

energizes and establishes the prevmusly :
_ tmced circuit for energizing relay 1908, and
relay 1908 upon energizing estabhshes a CIr- .
~cuit for relay 1914 Whmh may be traced from
battery through the winding of relay 1914,

 the right back contacts of relay
left front contacts of relays 1909, 1910, 1911

' and 1912, the U{Itf‘]i‘ left back contacts of relay

1919, 1918 and 1917, and

In re- ::

1922, and_ .
‘thence - through the right front cantacts of
relays 1921, 1920

the middle contacts of relay 1908 to frround'

120

on conductor 1944. Relay 1914 upon ener-

gizing locks throuo*h the Wmdmg of relay
1922 and its own mght front ‘contacts to

ground on conductor 1944, but relay 1922 does
-11ot energize at this tlme since 1ts winding

15 sh 1111ted at the conta,cts of relay 1908

125

qrst nemtlve m-

1oy
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Tn response to the second positive impulse

of eurrent. the positivelv nolarized relay 1906
_ . i 3

responds and establishes a - circuit for the
hundreds lamp relay 2006 swhich may be
traced from ground on conductor 1944
through the contacts of relay 1908, the outer

front contacts of reiay 1908, the left inner

front contacts of relays 1910, 1911, 1912, 1918
and 1914, the left inner back contacts ot relay
1915, conductor 1937, the left winding of re-
lay 2006, and thence to battery on conductor

2011. Relay 2006 upon energizing in this cir-

~cuit locks through both of its windings and

ib

its inner right contacts to ground on con-
ductor 1927. In response to the last impulse

of heavy negative current, the negatively
polarized relay 1905 and the marginal relay

1904 energize, relay 1905 shunting down relay

1908 as previously descrived, and relay 1904

establishing a circuit for lamp relay 2007

which may be traced from ground through
the contacts of relay 1904, the rignt outer

 front contacts of relay 1907, the leit 1nner
front contacts of relays 1917, 1918, 1919, 1920

5 and 1921, the left inner back contacts ot relay
19922, conductor 1938, and thence to batiery

through the left winding of relay 2007. Re-

lay 2007 upon energizing locks through both

of its windings and its right inner front con-

5y tacts to ground on condenser 1927.  Upon the
- cessation of this last negative impulse relay

1907 deenergizes, and since at this time both
~ pelays 1907 and 1908 are deenergized, the

wy .
Zh

e
1

U

‘the positively | |
< and establishes a ecircuit for the tens lamp

shunting circuit eround the winding of relay
1992 is opened and this relay energizes 1N
the locking circuit of relay 1914. .
- Tt having been assumed that the tens digit
of the desired number is 1 a code comprising
a positive and two light negative impuises
is transmitted over the fundamental circult
to register the tens digit 1 on the tens lamp
relays of the indicator. In response to the
frst impulse of positive polarity, therefore,
polarized relay 1906 responds

relay 2008 which may be traced from ground

on conductor 1944 through the contacts of

relay 1906, the outer back contacts of relay
1908, the left outer front contacts of relay

1909, 1910, 1911, 1912, 1918 and 1914, the left

outer back contacts of relay 1915, conductor
1939, and thence to battery through the leit
winding of relay 2008. Relay 2008 upon

‘energizing locks throngh both of its windings
* and its right inner contacts to ground on con-

ductor 1927. - In response to the second 1m-
pulse of negative polarity, tne negatively

polarized relay 1905 energizes and in the
manner previously described establishes a cir-

cuit for relay 1908, which latter relay upon

energizing establishes a circuit for relay 1915
" which may be traced from battery through
~ the winding of relay 1915, the right back

“ contact of relay 1923, the right front contacts

("
L

of relay 1917 to 1922 inclusive, the middle

tively polarized relay
‘and in the manner described shunts down

1,846,261

contacts of relay 1908 - to ground on conduc-
tor 1944. Relay 1915 upon energizing estab-
lishes a locking circuit for itself extending

‘through the winding of relay 1923 and its
own right inner front contacts, but relay 1923 .
being shunted at this time through the

contacts of relay 1908 does not energize
in this locking circuit. Upon the cessation
of this negative impulse, relay 1907 energizes
in the manner previously described. In re-
sponse to the last negative impulse, the nega-
1905 agaln energizes

relay 1908. Upon the termination of this

impulse relay 1907 deenergizes, and since at

this time both relays 1907 and 1908 are de-
energized, the shunt around the winding o1

relay 1923 is open and relay 1923 energizes

in the locking circuit of relay 1915 prepara-

‘tory to controlling the registration of the

units digit. - _. - o _

Tt having been assumed that the units digit
is 6, a code comprising a positive, a negative
and a heavy negative impulse is transmitted
over the fundamental circuit to control the

registration of the units digit upon the units

lamp relays of the indicator. In response to
the first impulse of positive polarity, there-
fore, the positively polarized relay 1906 re-
sponds and establishes a circuit extending
from ground on conductor 1944, contacts of
relay 1906, the outer back contacts of relay
1908, the left outer front contacts of relays
1909 through 1915, inclusive conductor 1940,
and thence to battery through the left wind-
ing of relay 2009. Relay 2009 upon energiz-
ing in this circuit closes a locking circuit
for itself extending through both of 1ts
windings and its inner right contacts to
oround conductor 1927. In response to the
second impulse of negative polarity, the nega-
tively polarized relay 1905 responds and in
the manner previously described establishes
o circuit for relay 1908, which in turn estab-
lishes a circuit for relay 1916, which may be
traced from battery through the winding of
relay 1916, the right inner back contacts

of relay 1924, and-thence through the right

front contacts of relays 1917 to 1923 inclusive,

“through the middle contacts of relay 1908 to
~ground on conductor 1944. Relay 1916 upon
energizing establishes a locking circuit for

itself extending through. the winding of re-
Jay 1924 to ground on conductor 1944 through
its right inner front contacts. Relay 1924,
however, does not energize in this locking cir-
cuit since its winding is shunted by ground
through the contacts of relay 1908.

~ Upon the cessation of the negative impulse
of current, relay 1907 becomes energized 1n
the manner previously described. In re-

sponse to the last heavy negative impulse of

current, the negatively polarized relay 1905
_-anﬂd marginal relay 1904 both energize, the
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energization of relsy 1905 causing the do
- energization of relay 1908, and the energiza-

- lay 1907 deenergizes, and since at this time

15

- shunt around the winding of relay 1924 1s-

1904, the right outer front contacts
1907, the left inner front contacts of relavs

tron of marginal relay 1904, establishing a cir-

cuit for lamp relay 2010 which may be traced
from ground through the contacts of relay
of relay

1917 to 1923 inclusive, conductor 1941, the

. lett winding of relay 2010 to battery. Re-
10

lay 2010 upon energizing locks through both
of its windings and its right inner front con-

tacts to ground on conductor 1927, Upon

the cessation of the last

—

negative impiiise re-

both relays 1907 and 1908 are deenergized, the

- removed and this relay energizes in the lock-
~ ing circuit of relay 1918. ‘The complete of-
. fice and numerical designation of the de-

20

sired line has now been transferred to the

~lamp relays of the relay call indicator both

- position.

at the recording

~Upon the completion of the tandem tens

25

~ through the right outer contacts of relay 1011,
20 conductor 1945, the left outer back contacts

registration on the lamp relays of Fig. 20

and the energization of relay 1911, a circuit
15 completed for the No. 2 tandem hundreds

lamyp 1953 which may be traced from batterv

of relay 1946, the left front contacts of relay
1926, the left inner back contacts of relay

1947, lamp 1953, the right outer front con-
tacts of relay 1926, the left outer back con-
5 tacts of relay 1947, the right outer and back
contacts of relay 1948, conductor 1949, and
thence to ground at the right outer front con-

tacts of relay 1910. Upon the completion of

~ the tandem units registration and the ener-

40

gization of relay 1912, a circuit is established _
for relay 1950 wnich may be traced from bat-

tery through the winding of relay 1950 to
ground at the right outer front contacts of

L,

~relay 1912, Relay 1950 upon energizing es-

45

- contacts of relay 1950, conductor 1951, the

2018,

tablishes circuits for the No. 4 tandem tens
lamps 2017 and the No. 3 tandem units lamp
The circuit for lamp 2017 may Dbe

traced from battery through the right inner

left outer back contacts of relay 2012, the left
back contacts of relay 2013, the right outer
back contacts of relay 2014, the left front
- contacts of relay 2000, lamp 2017, the right

~outer iront contacts of relay 2000, conductor
585

2015, the left outer contacts of relay 1950
to ground on conductor 1944. The ecircuit

et

for lomp 2018 may be traced from battery
~ through the right outer contacts of relay 1950,

60

s

~conductor 1952, the left outer _
of relay 2016, the left front contacts of relay

2003, the left inner front contacts of relay

2002, lamp 2018, the right inner back COn-
‘tacts of relay 2016, and thence to ground on

- '_'{:nglffiu_etor 1927, -

T bouh traced from battery through
position and at the tandem-

ground at the left inner contacts

back contacts 1924 over conductor 1957 , and to.

bemg- :ﬂl’umiﬁatéd_f-indieat_e_. the No. 243 cor-
responding to-the office code. The operator

at the tandem position, noting these lamps,

~may proceed at this time to order up the
trunk over the order wire, not shown, ex-
tending to the indicated office which will be
assumed to be the terminating office shown

the terminating

10 Fig. 16 and receive from

70

operator the assignment of a trunk. The re.

cording operator before whom the sime
lamps are

illuminated does nothing other

than wait for the display of the rest of the :

nuinper.

~Upon the "'cbmpl_ét;iei*l- 'of -thé.;hﬁn-dreds r"eg; |
80
a circult is established for relay: 1954, which

istration and the energization of relay 1915,

latter relay

‘upon energizing establishes ¢ir-

cuits for lighting the selected No. 3 thoui-

~sands lamp 2020 and the No. 9 hundreds lamp
1921.  The circuit for lamp 2020 may be

the left outer

85

contacts of relay 1954, conductor 1955, the :

left outer front contacts of relay 2005,

it ot lamp
2020, the right outer front contacts '

and thence to ground on conductor 1927

lay 2005.

e right _ of relay
2004, the left back contacts of relay 2019,

90

through the :I‘ightj_inner.fl"ollt'c()ntgcts of re-
The circuit for lamp 2021 may be

traced from battery through the left inner

contacts of relay 1954, conductor 1958, lamp
2021, the left front contacts of relay 2006, the

95

rigitt outer back contacts of relay 2024, the

left back contacts of relay 2025, the right in-

ner front contacts of relay 2007 to ground

on conductor 1927, e
- Upon completion of the units registration
~and the energization of relays 1916 and 1924,

circuits are established for the No. 1 tens

lamp 2022 and the No. 6 units lamp 2023,
The circuit of lamp 2022 may be traced from

battery through the right middle contacts
of relay 1916, conductor 2026, the left outer

tacts of relay 2028, the right outer front con-
tacts of relay 2008, lamp 2022, the right outer
back contacts of relay 2027, thence to ground

on conductor 1927.  The circuit of lamp 2023
may be traced from battery through the ri ght

middle front contacts of relay 1924, conduc-

tor 2029, the left outer front contacts of re-

lay 2010, lamp 2023, the right outer front

‘contacts of relay 2009, the left back contacts

of relay 2030, and thence to ground on con-
ductor 1927 through the right inner front
contacts of relay 2010, T
Upon the energization of relay 1924, a cir-
cmat is also established extending from
of
battery

through the winding of relay 1958. Relay
1958 upon energizing establishes a ¢circuit for
the R stations lamyp 1959 which may be traced
from battery through the contacts of relay

_ o - 1938, lamp 1959, the
Tandem lamps 1953, 2017 and 2018 now .

relay 1934, the left

relay

left front contacts of
back contacts of relay *

100

105

back contacts of relay 2027, the left back con-

1‘1’5'
120
125

150
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14

1964, conductor 1961, the right outer front
contacts of relay 1914, and thence to oround
on conductor 1944. The line designation
3016—R of the desired line terminating in
the terminating office whose code is 243 1s

now indicated by the lamps of the relay call

indicator at the recording position and at

that of the tandem position simultaneously.

~ Relay 1924, when operated, also closes

oround to conductor 1963 which causes the

operation of relay 1519 in the cord circuit
by way the bottom middle make contacts of

~ key 1520. Relay 1519, through its leit con-

15

tacts short circuits the left winding of relay
1513 and the quantity of current now flow-
ing over the previously traced circuit includ-

~ing relays 1505 and 1504 is increased and

causes the operation of relay 1504. Relay
1504 closes an obvious circuit for relay 1905
which, in operating, opens the trunk con-

ductors to the tandem ofiice so as to prevent

~ the immediate operation of the ringing cir-

29

a3t

40

45

50

64

es

cuit since, after the sender is dismissed and
talking selection has taken place as briefly
described below and more completely de-
seribed in the above mentioned patent to
Stearn, the district selector 1s advanced 1nto

‘talking and ringing position 14 and which

operation would thereafter take place if the
trunk were closed through to the battery and

oround circuit through relay 1600 after the -

fransmission of the impulses. However, 1t
is necessary to delay ringing in this case since

the recording operator, having received a
5 lamp display of the called office and number

must still, in addition, receive the number ox
the calling line for the toll call ticket record.
" In the meanwhile when the relay cail in-
dicator impulser 1000 reaches normal posi-

tion 1, it closes a circuit for advancing the

translator control switch 700 from position
9 into position 12. The circuit may be traced

from battery through the magnet of switch

700, the lower left contact of cam 728, con-
ductor 775, the upper left and lower right
contacts of cam 1013 (1), the right outer back
contacts of relay 1004, conductor 1009,
through the contacts of a controlling relay
in the translator circuit, not shown, con-

ductor 1578 and thence to ground at the up-

per right contact of cam 730 (9 to 12). -

- With the translator control sequence

switch in position 12 a circuit is now estab-
lished through the windings of advance re-
lays 708 and 750 in parallel over conductor

759, the upper right and lower left contacts

of class switch cam 974 and thence to ground
at the lower left contact of cam 731 (12).
According to the manner of operation de-

 seribed in the above mentioned patent, ve-

lays 708 and 750 cause the advance of the

sequence switch 300 of the district selector

out of position 10 and into position 11 and
cause the establishment of a fundamental cir-

8 cuit as therein described extending from re-

patent.

1,846,261

lay 814 of the district selector shown m-Fig.
3 ‘of the present specification through the
windings of the sender stepping relay 504.
Talking selection is now controlled in sub-

stantially the same manner as therein de-

seribed, the counting relays being under the
control of the talking selection register relays
1326 and 1410. Since the call is extended to
a manual tandem office the code dialed by
the calling subscriber would, in this instance,
cause the energization of talking selection re-
lay 1826 for establishing a control path for
relay 826, called the No. 2 counting relay ot

Fig. 8 to set the sequence switch 300 ot the
district selector into position 15. Kollowing

talking selection, the sender is dissociated

from the district selector and restores in the

manner described in the above mentioned

1In position 15 a circuit is closed 1n the dis-
trict selector from ground on the upper con-
tact and cam 818, brush 381, terminal 380,
conductor 114, inner back contacts of relay
101, right front contacts of relay 102, wind-
ing of relay 134 to battery. Relay 134 op-
erates, connects ground over its left outer
front contacts to conductor 135 which con-

nects with one side of the subscriber’s loop

and battery through a resistance over the left
inner front contacts to conductor 136 which
connects with the other side of the subsecrib-
er’s loop. The left innermost front contact
of relay 134 connects ground to conductor
116 to hold relay 330 energized, while con-
ductor 117 is connected by way of the outer
front contact to conductor 137 through con-
denser 138. At the same time conductor 1389

is grounded through the right inner con-

tacts of relay 134. Conductor 139 is mul-
tipled to similar contacts of all relays 134,

70

75

380

85

100

ford
O
T |

one of each of which relays is associated with

a subscriber’s line and the multipled con-

ductor connects with the winding of relay

600, F1g. 6. - _

- The line announcer mechanism shown in
Fig. 6 illustrates one form which such a mech-
anism may take. It comprises a series of
drums having opaque and partially trans-
parent sections, the partial transparent sec-
tions being photographic records of the
sounds corresponding to digits from 0 to 9.
The light from a source, such as lamp 604,
may be directed by any suitable means
through the speech records to photoelectric

“cells, such as 605, each connected to one side

of a transformer, such as 606. "The output
currents are amplified by suitable vacuum
tube amplifiers and transmitted to the trunk

repeating coil 8360 in the manner hereinafter

described, and inductively transmitted over
the trunk circuit which has been established
to the recording operator’s position. The

oall announcer mechanism such as disclosed

in Patent No. 1,645,573, patented October

110

115

120

fosd
e I
ot

130
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- of each o{ these reiays. Bince, ina large tele-
~ phone oflice, the line mpa(:‘ty may be 10,000

20

~ to provide cmmeatmﬂ with tn_, <,011fh ctol‘s

=

80

- side of a pe ztm*hu &mphﬁm while the con-
tacts of the armatures o1 all ot the ten groups
~are connected to a group of common con-

35

a4 10,000 bine office.

~a number only are shown

ignation 1s the

1,3'46_;26_1-

18, 1927 in the name of TI M Bamf}m may amphﬁer to which the armatures of the group
" - are connected while the second corresponds
to the numerical designation of the armature
in the group with Whlcn the contact makes.
That is, the 100 common conductors designat-
ed from 00 1 to 99 are wired in such a manner
to the contacts of relay 608 that each ampli-
‘multipled to ten common conductors
the first dig it of whose numerical designation
1g the same as the number of the amph

2lso be employed. -
“The line announcer connﬂchnﬂ* {:11*@111!: also
shown in Fig. 6, illustrates one form by which

the connection between the line _mmrﬂmc oT
mechanism and the recording operator’s po-

sition may be made. It Lompu es a. 1}111 ality

- of multi-contact rels wys of a structure well
~ known to the art, arranged in two separate
STOUDS.

multi-
two separate

Lo a contact on one of the
conbact zelayb of each of the
groups, a conductor, such as conductor 137,
from each siibseribes’ 1111*“1 15 connected.
Fig. 6 the two groups of multi-contact relays

are represented by multi-contuct zeia;a 611

a1l 511 respectively, and conductor 137 is
shown wmmcwl t{) thg fil;ui}:mpm ate contact

subscribers’ Emwj a sufficient number of other
relays are connected in parallel with relay 611

and mlodﬁer number in parallel with 1"61.:1“}7.61 4

from all the subseribers’ lines.

j_w*u:_} other multi-contact relavs, namel 5"’

elays 608 and 615 are also pr o‘vlf‘leci each
(:af these relays having 100 contact p 111*‘* £o1
The contacts of reia &y u{)
arve divided into ten groups of ten pairs of
contacts each.  The armatures of each groun
are: strapped together and connected to one

ductors, de%wnated h*om 00 to 99, {}[ swwhich
m K1 19; |
orcier in which these contacts are "mred t{:u» the

said commoun conductors depends upon the

31}@111(3111%1 ampluier to which
40
' -itﬁhﬁﬂt in a or Oup of ten is wired to a con-
ductor whose fArst cligit of 1te numerical des-
same as the numerical desig-

group of armatures 1s connected and each

nation of the am plifier to which the arma mmg

45

50

bb

of the ﬁmup 15 connected.
s0 faras mult-c{} wact relay 6083

to the leit group of arma tm*ﬂs designated 0
The contact making with mﬁnﬂtmb ()

conductors

For example,
1g. 6 one side of the an qz)llhw 0 is connected,
is concerned,

to 9.
of this eroup is cross connected to conductor
00, the contact making with armature 1 is
Cross eonneued to conductor 01 and so on:
the contact maling with the last arn ‘ﬁw
belng cross connected to conductor 09,

In the sama way one sicte of the ..-,mehf"w

1 is connected fo the second group of arma-
tures of relay 608 and their corresponding
contacts are emmected in numerical order to
10 to 19, In .;1_111‘5:@ manner the
1‘{31’11@1*11:11‘1 o .;umﬂiﬁel s are cach conaeeted Lo {1'

corT mpmldmn cnnmatg c,{mnected to the com-—_

mon conductors 20—99 so that the first digit

of the num':-‘rl al designation of the cm’nm(}n )

r:amluctnr 1s the same as the number of the

| 13 connected.
.lu}.'

of ten-

The

cach 2590 matml

fler 1s

to which the pax mulm

The contacts of multi- cmlmct 1*31&37 615 are

11hewme divided into ten groups of ten pairs
- of contacts each and one side of each ampli-
fier is likewise connected to a separate group
The contacts making -

with these armatures, however, are now con- .
nected to those (10111111011 conductors the second .
digit of whose numerical designation is the |
same as the number of the amphﬁer to which

a1 1119.1:111‘@5

the cooperating arma Lm*ﬂ,_ group 1s connected.

157

er
J_o_up o1 (11*matures '

70

75

'That 3 1s, the contact making with m*mature 0.

~ to the woup of arma tures “connected to am-

‘plifier 0 is connected to Londucter 00; the
1 of the f"ame :
' group is connected to conductor 103 the con-
tact making with the armature 2 is cmmect §!
o conductor 20 and so on; the contact mak-

0011met ma me- with armature 1

g with armature 9 hemﬂ connectul to con-
ductor 90. In the same way the contacts

making with the ﬂmup of armatures con-
‘nected to cne side of amplifier 1 are con-

nected to conductors 01, 11, 21, 31, 41, 51, 61,

71, 81 and 91 and hlrmmse all eoj.lt*mtc* ma]z-—*
mﬂ with the armatures of the remaining
oroups are connected to those conductora:

Wh{}qe last digit of their numerical designa-

tion 1s ]dentmal with the number of the a1 -
plifier to which its ccoperating group of
armatures is connected and whose first digt

is identical with the number of the armature

of the particular group to which the contact

wired to the said camducwr 1&011{}5 |
The subscriber’s numerical demgnatmn in
the office where his line terminates 1s divided,

for Iine announcing purposes, into two parts;

the firss ¢ onsisting: oi the thousands and hun-
| emnd of the tens and units.
Conductor 137 of any line is multipled to
that armature of relay 611 whose contact is
connected to the one conductor of the 100 con-

~ductors whose numerieal designation corre-

dreds and the

spoirds to the thousands and hundreds of the
cubsmuber s number, while the said conductor :

15 again multi phd co that armature of relay

514 Wltoae contact s connected to the one con-

ductor of the 100 conductors whos se numerical

designation corr esponds to the tens and units.

| The same thing is true of each conductor 137
irom every subscuber s line 1n the office.
“LThe manner in which the line announcer
mechanism as well as the cooperating connect-
Ing circuit operates to give an oral pronounce-

ment of ﬂ‘*e mllmfr fsubserlbmr 3 Ime Wlll now

D5
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be described. Now the time at which an-
nouncements are made corresponds with the

- per 1od in. which the unshaded scomem of the

-t

timing drum 601 ls 11 contqct with either

blmh 602 or 603. As will be evident from

~ the operations described below, the circuit of

15

relay 600 1s not completed until relay 607 is
operated, which event occurs only during
periods of no announcement. Asenmmg,

 yo therefore, that relay 607 is operated the

above traced circuit of relay 600 is com-
pleted to the winding of relay 600 by
battery on the left contacts of relay 607, al-
lowing the said relay to operate. Startmn*

. - from the instant when the unshaded or con-
* ducting segment of the timing drum 601

malkes contect with brush 602, an obvious cir-

~cuit is closed for multi- contact elay 608 caus-

20

20

ing it to operate. Relay 608, at its right con-
tacts closes a circmit for relay 609 from
crronnd on the right contacts of relay 608, back
contacts of relay 610, winding of relay 609
to battery. Relay 609 operefes and completes
a circuit for relay 611 from ground on the
back contacts of relay 612, ba ack contacts of

relay 613, leit contacts of rel“ly 609, winding

- of muléi- contqct relay 611, right contacts of

relay 600, to battery on the outer contacts of

~relay 616. Relay 611 and those operated in

30

35

40

45
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| thronch the amphifier 0 to battery.

parallel with it, close their respective contacts
to the subscr 1bers’ lines test conductors. For
the purposes of illustration it will be assumed
that the exchange number of the subscriber
100 1n ¥Fig. 1 1s 0091. Conductor 187 of suh-
scriber 100 therefore, is extended to an arma-
ture of multi-contact relay 611 whose contact
is cross connected to the common conductor
designated 00 and to an armature of multi-
contact relay 614 whose cooperating contact:
is cross connected to common conductor desig-
nated 91. When, therefore, multi-contact re-
Jays 611 and 608 operqte as above described,
a pronounccmem circuit 1s closed from
ground through the upper left hand winding
of repeatlnn‘ coil 360 in the district selector
right lower contact of cam 335, lett middle
contacte of relay

er front contacts of relay y 134, condenser 138,
conductor 137, armature and cooperatmﬂ* con-
tact of relay 611 to conductor 00, armature 0
and cooperating contact of relqy 608 of the
oroup of armatures connected to amplifier O,
Condnc-
tor 116 of the llne to the district selector is
closed to ground on the left 1nner front con-

tacts of T'eley 134, conductor 116, terminal 332,

brush 331, 110ht inner contacts of relay 817
winding of relay 330, cam 329 and left upper
contact lhereof left lower winding of repeat-
ing coil 360 to battery. Lhe announcement
“0? is thus made over the circuit above de-

seribed and repeated over the secondary ot

repeating coll 360 to the operator’s telephone
cirenit at the recor dmg position over the fol-

317, brush 334 and coop-
“erating tcrmmal 333 conductor 117, left ont-

1,848, '261 |

lowing path : Conductor 1527 connectlng with
one side of the operator’s telephone circuit
OTC, right inner contacts of relay 1519, up-

per normal contacts of key 1520, cord conduc-

tor 1580, conductor 1518, npper middle back
contacts of relay 1509, conductor 386 and co-
operating terminal, brush 357, left contacts of

cam 358 right upper wmdlng of repeating
co1l 360, condenser 387 , right lower winding

of repeatlno coil 360, upper contacts of cam

356, brush 355, conductor 385 and cooperat-
ing termmal bottom middle back contacts of
reley 1509, conductor 1517, cord conductor
1531, bottom inner normal contacts of key

_1520 richt middle contacts of relay 1519,
| conduc tor 1528 connectmcr with the other 51de

The

of the operator’s telephone circuit OTC..
oper ator hears the pronouncement “0” which,

1n the case under 1llustrat10n is the thousands

digit of the calling snbsm 1ber s number.
" The pronouncement 1s completed at the
time brush 602 of the timing drum engages

(s

80

85

an insulating segment, at which time relay .

608 releases. Rela, 610 which up to this time
was held in a released condition by the shunt-
ing ground from the right contacts of relay
608 to one side of its winding, now operates
in series with relay 609 and locks in series
therewith over the right contacts of relay

609 to ground on the front contacts of relay

607. When the timing drum has rotated to
the position in which the conducting segment
engages brush 603, an obvious c1rcnlt is closed
to operate multi- contact relay 615. With the
operation of this relay a circuit is again
closed over the previously traced path on
conductor 137, conductor 00, the 0 armature
and cooperatlnﬂ* contact of 1ela 615, through
the amplifier to battery. The operator Now
hears the pronouncement ot the second digit
of the subscriber’s number which, in the i11us-
tration assumed, is zero. The ‘pronounce-

00

ment 1s completed when the timing drum 1s

rotated so that the commutator segment no
longer engages brush 603, at Which time re-
lay 615 releases and disconnects the announc-
ing drums from the common conductors.

~When the timing drum advances to where

its conducting segment again engages brush
602, a prewously described circuit is closed
for operating relay 608 and the closure of
the right contacts of this relay closes a cir-
cuit for relay 618 from ground on the right
contacts of relay 608, front contacts of rela,

610, back contacts of relay 617, winding of

'relay 613 to battery. Relay 613 operates in

this circuit, opens the circuit of relay 611,

- causing thls relay to release, and closes, over
its left front contacts, the following circuit
multi-contact relaj,r 614:

for operating
oround on the contacts of relay 612, left front
contacts of relay 613, winding of multi-con-
tact relay 614, right contacts of relay 600,
right outer contacts of relay 616, to bettery

Relay 608 connects the ampllﬁels to the com-

110
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10

15

mon conductors and relay 614, in operating,
likewise connects all of the test conductors
of subscriber’s lines to the common condue-.

tors. Remembering that the tens numerical

designation of the calling subscriber’s line 18
9, circuits are closed over previously traced
paths from the operator’s telephone circuit:

OTC to conductor 137, armature and cooper-
ating contact of relay 614 connected to con-

', ductor 91, armature 1 and cooperating con-
~ tact of relay 608 in that group of ten

A1} 3, -

tures which are connected to amplifier 9,
through the amplifier to battery. The op-

erator now hears the pronouncement 9 which
1s the tens digit of the calling subscriber’s

“number., -

25

When the conducting segment of the tim-
1ne drum s disengaged from brush 602, relay

GU8 releases and disconnects the amplifier 9
_ from the common conductors. The release of
relay 608 also removes the short circuit from

around the winding of relay 617, so that this
relay now operates and locks in series with

the relay 613 to ground on the right contacts
' of relay 607.
operated. | .

Relay 614, however, remains

When the timing drum conducting seg-

- ment again engages brush 603, multi-contact

lines test conductors through multi-contact

F‘l‘il'
L. *:.H.'

- tures of relay 615 which 1s connected to am-

relay 615 again operates as already deseribed

and the amplifiers are again connected to the

common conductors and to the subseribers’

relay 614 and those in parallel with it. A
circult is now closed to conductor 187 over

" the armature and cooperating contacts of re-

lay 614, above described, armature No. 9 and
cooperating contact in that group of arma-

plifier 1, through the amplifier 1 to battery.

The operator hears the oral pronouncement
i of the units digit of the calling subscriber’s

-~ number,

45

When brush 603 is disengaged from the
conducting segment of the timing drum, re-

7% lay 615 releases, thereby disconnecting the
~amplifiers from the common conductors and

~hence from the test conductors of the sub-

scriber’s lines. When the conducting seg-

- ment of the timing drum aeain makes with

.. E._:!-t
iR
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brush 602, relay 608 operates which, over its
right contacts closes a circuit for relay 612
irom battery through the winding of relay
612, front contacts of relay 617, front con-
tacts of relay 610 to ground on the right front

contacts of relay 608. Relay 612 operates

and the consequent breaking of its back con-
tacts causes the release of multi-contact re-
lay 614, thereby disconnecting the test con-
ductors of the subscriber’s lines from the

common conductors. During this period,

- therefore, due to the released condition of

both multi-contact relays 614 and 611 and
those in multiple with them, no announce-
ment 1s transmitted to the recording opera-

~tor.  When the commutator segment disen-

_ 'g'%iges:_fbmsh 60.2’,:_' I_':elay' 608 r'_é_lea,ses_... The

shunt around relay 616 is thereby removed

and relay 616 operates and locks in series
with the winding of relay 612 to ground on
- the right contacts of relay 607 by way of the
front contacts of relay 612. Relay 610 closes
an obvious circuit for relay 607 which, in
- operating, unlocks relays 612, 616, 613, 617,
- 609 and 610. Relay 616 likewise unlocks re-

iay 600 which releases when relay 607 re-
leases. LT -
- It is during this period of no announce-
ineut that relay 607 is operated and conse-

70

75

quently furnishes operating battery for re- -

lay 600. 'This is done in order to prevent a
connection being set up to the operator’s
telephone circuit. from the call announcer
mechanisi in the midst of a pronouncement.
When relay 616 releases, relay 607 likewise
releases as will, also, relay 600 and if, prior €
to 1ts release, ground is still connected to
- conductor 137, relay 600 will reoperate and

80

85

the above cycle of operations is repeated

thereby giving the operator another pro-

‘nouncement cycle of the calling subscriber’s
~ humber. This pronouncement is repeated for
' described above,
tiiere being two pulsing intervals of the tim-

every cycle of operation as

ing drum between each pronouncement.

From the foregoing description of the line 9
announcer operation, 1t is evident that si-

multaneous pronouncements of different
numbers can be given over different sub-

scriber’s line-test conductors 137 and hence

over associated established trunking connec-

tions to cooperating independent operators’

positions.  When either relay 611, or its mul-
tipled relays, and relay 608 are operated, the
test conductors of the subscriber’s lines are

connected to the line announcer mechanism

and since each armature and cooperating con-

tact thereof is connected to one of the com-

90

95

100

105

mon conductors 00 to 99, a separate circuit

to each amplifier and associated announcing
drum will be simultaneously closed to test
conductors associated with a calling line to

which a connection has been established at a

of relay 134 cuts off the calling subscriber’s

telephone set from the line and 1t follows that

the pronouncement of the number over the

‘established connection will not be heard by

110

recording operator’s position and to which

ground has been connected by the operation
‘of relay 134 of the subscriber’s line circuit.
1t wall be observed also that the operation

115

120

him. Should it become desirable, however,

to permit the subsecriber to listen to a pro-

nouncement of his own line number, relay

134 can be dispensed with, conductor 137 con-

nected permanently to conductor 117, while
conductor 189 can be made to connect direct-
Ly to conductor 114 by connecting conductor
139 to the right front contacts of relay 132.

Lhe operator, as soon as she has understood
the announcement, is satisfied with the visual

125

130
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designation of the number ofthe desired con-
nection and has made appropriate ticket rec-
ords of both, operates key 1520. Relays 1519,

1536 and 1900 release. Relay 1519 discon-

nects the operator’s telephone circuit from

the trunk and removes the short circuit

around the left winding of relay 1513. The
release of relay 1900 removes locking ground

from conductors 1933, 1927, and 1943 and

1944 thereby releasing all the relays of the

~ call indicator circuit and extinguishing the

13

lamp indication of the called office and sub-
scriber’s number therein. Lhe 1nicrease 11 re-

~ sistance in the circuit previously traced and
including relays 1513, 1504 and 1505, causes
The opening of the

relay 1504 to release.
ground at the contacts of relay 1504 causes
relay 1502 to operate from ground on the con-

 tacts of relay 1505, winding of relay 1502,

right contacts and winding of relay 1503 to
battery. Relay 1502 operates relay 1509.
Relay 1509 connects the trunk conductors
385 and 386 to the left windings of the re-
peating coil 1529. -

A circuit 1s now closed from ground

through the left winding of relay 1507, left

upper winding of repeating coil 1529, top
inner contacts of relay 1509, conductor 386

~and thence over a previously described pati

in the district selector including the right

upper winding of repeating coil 360, bottom

contacts of cam 348, winding of relay 361,
richt lower winding of repeating coil 360,

_upper contacts of cam 356, the previously de-

&0

60

scribed path including conductor 385, bottom
inner contacts of relay 1509, left lower wind-
ing of repeating coil 1529, right winding of
relay 1507, to battery. Relay 1507 operates

“and the direction of current in the above cir-

cult is such as to operate polarized relay 361
in the district selector. Relay 1507 closes a
circuit from battery through resistance 1559,
contacts of relay 1507, top middle Iront con-

tacts of relay 1509, conductor 1518, cord con-
5 ductor 1530, top front contacts of key 1520,

lamp 1533 to ground. Lamp 1533 hights and
indicates to the recording operator that the
calling subscriber is still on the Iine. Relay

8681, in operating closes a circuit Tor relay 314

from ground through the left confacts of
cam 350, front contacts of relay 361, lett low-
er and right upper contacts of cam 347, right
winding of relay 814 to battery. Relay 314
operates and closes a circuit to the winding
of sequence switch magnet 300 from battery

through the winding of the said magnet, cam

398 and left lower contact thereof, right outer
front contacts of relay 314, lower contacts

and cam 339 to ground. Sequence switch 300

is advanced to position 16 and, as 1t leaves

~ position 15, ground to conductor 114 over

o5 the switeh leaves

the upper contact of cam 318 and brush 381
is broken at the upper contact of cam 318.  As
, position 15% the circuit
of relay 361 is opened at the right lower con-

1,846,261

~ tact of cam 348, causing it to release but relay

314 is now locked under the control of the

tandem trunk over a circuit from ground

through resistance 1539, right contacts of re-

lay 1510, conductor 383 and associated ter-
minal 883, brush 349, right contacts of cam

550, right inner front contacts of relay 314,

left winding of relay 314 to battery. Relay
134 releases, opens the circuit of relay 600
which releases 1f there are no other calls wait-
ing, and reconnects the calling subscriber- to

the trunk conductors 116 and 117. Relay
1507 now holds over the loop to the subserib-

er’s line formed by connecting the trunk loop
and stbscriber’s loop at cam 335 and right up-
per contact thereof and at cam 329 and right
upper contact. '

Meanwhile, at the tandem position, the tan-

dem operator, upon noting the display of the
terminating office code and number therein
of the called subscriber on the lamps of the
indicator, picks up the plug 1630 and tests

the sleeve of the trunk jack 1627 of the as-

sioned trunk and then inserts the plug in the
jack. Upon the insertion of the plug in the
jack, sleeve relay 1616 is energized over con-
ductor 1628 and the sleeve contact of the

plug and jack and, at its right outer back

contacts, disconnects the tip of the plug 1530
from the test winding oif her head set, not
shown, and connects the tip of the plug over
conductor 1635 to conductor 1636. Relay
1616, at its right inner contactsopensthehold-
ing circuit extending through the winding
of relay 1612 and 1700 whereupon these re-
Jays deenergize, relay 1700 disconnecting
oround potential from the holding conduc-
tors 1733, 1727, 1743 and 1744 for releasing
all energized relays of the relay call indica-
tor.
opens the circuit of relay 1609 for disconnect-

ing lamp 1610 from the circuit extending
through the interrupter 1625, the signal on.;

Jamp 1610 thereupon being changed from a
flashing signal, indicating registration upon
the relay call indicator, to a dark signal In-
dicating completion of such registration.
With the plug 1630 in jack 1627 of the as-
signed trunk 1634-1640 and sleeve relay 1616
energized, a circuit is now established for re-
lay 1681 which may be traced from battery
through the right winding of relay 1632,
inner contacts of relay 1633, trunk conductor
1634, tip contacts of jack 1627 and plug 1630,

conductors 1635, 1636, 1637 and 1638, wind-

ing of relay 1631, conductor 1639, ring con-
tacts of plug 1630 and jack 1627, conductor
1640, outer contacts of relay 1633 to ground
through the left winding of relay 1632. Re-
lay 1631 operates and establishes a circuit for
relay 1641 extending from battery through
the winding of relay 1641, front contacts of

relay 1631, conductor 1642, left inner contacts

of relay 1616, conductor 1643 to ground on the
right outer contacts of relay 1626. Relay

At its left outer contacts relay 1616
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1641, upon energizing, locks through its right

convacis to ground on conductor 1643 inde-
pendently of the armature contacts of relay

1631. "The operator at the terminating office

- responds to the seizure of the assigned trunk

aild in response to the transmission of the
line number, indicated over a call wire or by
any other suitable means by the tandem oper-
ator, mserts plug 1644 in which the trunk
1634-1640 terminates, in the jack 1645 of the
indicated line and proceeds to call the party
1n the well known manner. In response to
the msertion of the plug in the jack, sleeve

relay 1646 is energized over the sleeve con-

ductor of the cord and establishes an obvious

circuit for the calling supervisory lamp 1647.
Upon the response of the called subscriber
1650, supervisory relay 1648 is enereized in
the well known manner over the called sub-
“scriber’s line loop, opening at its right con-
“tacts the civcuit of sleeve relay 1646 to ex--

tinguish lamp 1647 and closing at its left
contacts the circuit of relay 1633. Relay 1633

operates and disconnects bridged battery

irom conductors 1634 and 1640 of the trunk
circult whereupon relay 1631 at the tandem
operator’s trunk circuit releases. With re-
lay 1641 operated and relay 1631 released, a

circult 1s now established for reversing relay
10031 whieh may be traced from battery
through the winding of relay 1601, left con-

tacts of relay 1641, left back contacts of relay
1631, lett inner contacts of relay 1616, to
around on the right frent contacts of relay

1626, The energization of reversing relay
1601 reverses the connection of the terminals

(:

~and 1516, thereby causing the current flovw-

45

ing over the trunk circuit through the right-

hand windings of repeating coil 1529 and in-
cluding the winding of relay 1508, to operate

relay 1508. Relay 1508, on operating closes
a circuit from battery through resistance
1634, contacts of relay 1508, bottom middle

~iront contacts of relay 1509, conductor 1517 ,

- cord conductor 1531, bottom inner make con-

50

55

Gl

: ¥

tacts of key 1520, lamp 1532 to ground. Lamp

. r,..r h.“l-"'

032 lights as an indication that the called

subscriber has answered and due to the fact
that lamp 1583 is likewise lighted over the

cireult controlled by the contacts of relay
1507 operating over the district bridge, the

operator is apprised that the two subscribers
are 1 direct communication and may time
the call from the instant lamp 1532 is liochted.

Upon the termination of the conversation,

the subseribers restore their receivers to their
switch hooks. At the terminating operator’s

position relay 1648 deenergizes, reestablish-
ing the circuit of sleeve relay 1646 to establish

tery and ground through the windings of re-

lay

1508, 1502 and 1509.

 What is claimed is:

of the battery to the trunk conductors 1515

the eircuit of lamp 1647 and to reconnect bat- -

1632 to conductors 1634 and 1640 of the
trunk circuit extending to the tandem office.
" Relay 1631 thereupen reeperates and relay

1601 releases, causing a reversal of current
=Y & .

through the established trunlk, the release of-
relay 1508 and the consequent extinguish-
“ment of lamp 1532. The recording operator
~notes the extinguished lamp and completes
the timing of the call. The operator at the =
terminating office noting the illumination of
lamp 1647 withdraws the plug 1644 from the
jack 1645 thereby restoring the avparatus at

‘her position to normnal condition. K
- When the calling subscriber restores his

recelver lamp 1533 1s extinguished due to the

release of relay 1507. The recording oper-
~ator now disconnects the cord from the trunk
-and restores key 1520. . Relay 1505 releases
I consequence thereby releasing relays 1510,
_ The release of relay
1510 removes ground from holding conductor
385 to the sleeve of the district. Relay 314

releases in consequence and restores the dis-

trict selector in the well known manner.,

19
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1. In a telephone Sys_téh'i,' aplumhty of

telephone lines each having an arbitrary des-
920
extending a calling telephone line to said

1gnation, an operator’s position, means for

operator’s position, means responsive to said
extension for indicating the designation of

a desired connection, and means also respon--

sive to said extension for indicating the arbi-

trary designation of said calling telephone

line.

1gnation, an operator’s position, means for

extending a calling telephone line to said
operator’s position, means responsive to said
‘extension tor visibly indicating the designa-

o

2. In a telephone system, a plurality of
telephone lines each having an arbitrary des-

100

tion of a desired connection, and means also

responsive to said connection for audibly in-

dicating the arbitrary desionation of “said

cailing telephone line. o
8. In a telephone system, a

1gnation, an operator’s position, means for
extending a calling telephone line to said

_ plurality of
telephone lines each having an arbitrary des- -

105

110

operator’s position, means for recording and

transmitting the designation of a desired

‘connectlon, means in said operator’s position

responsive to said extension for receiving and
displaying the designation of said desired

connection, and means also responsive to s

extension for audibly indicating the arbitrary

designation of said calling telephone line.
4. In a telephone exchange system, a plu-

rality of tﬁlephﬁne: lines each having an ar-
bitrary designation, line extending switches,

means for extending said calling line through
sald line extending switches to said operator’s
position, a register sender, means for connect-

ing said register sender to said calling line,

the said register sender being capable of re-
cording and transmitting over said line ex-
tending switches the designation of a desired
connection, a line indicating device at said

115
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operator’s position capable of receiving and
displaying the designation of said desired

connection, a line announcer capable of oper-

able association with said calling line, and
means controlled by said line announcer and
responsive to the reception of the designation
of said desired connection at said operator’s
position for audibly indicating the arbitrary
designation of said calling telephone line at
said operator’s position.

5. In a telephone system, 2 pluralitjf ot

lines cach having an arbitrary designation,
line extending switches, a register sender ca-
pable of receiving and transmitting designa-
tions of desired connections, an operators
position, an operator’s telephone circuit at
said position, means for extending said call-
ing line over said line extending switches to
said operator’s position, means for connecting
said register sender to said calling line, a line
announcer capable of cperable association

with said calling line, means at said operator’s

position for receiving and displaying the
designation of said desired connection, and
means controlled by said line announcer and
responsive to the reception of the designation
of said desired connection at said operator’s
position for audibly transmitting to said op-
erator’s telephone circuit an announcement
of the arbitrary designation of said calling
Iine. | -

6. In a telephone exchange system, a call-
ing office, a tandem office, a calling line m
said calling office having an arbitrary des-
ipnation, an operator’s position in said call-
ing office, a cail indicator cireuit in said op-
erator’s position, an operator’s position at
said tandem office, a call indicator cireuit
at said tandem operator’s position, a trunk
line connecting said calling line with said
tandem office and extending to said operator’s
position at said calling office, said trunk line
terminating at said tandem operator’s posi-

‘tion and having a call signal thereat, a reg-

ister sender at said cailing office capable of
receiving the designation of a desired con-

nection and transmitting said designation

over said trunk line by coded impuises,
means for connecting said register sender to
said calling line, a line announcer at said
calling office, means responsive 0 2 CONNEC-

tion of said trunk line with the said opera-

tor's position at said calling ofiice for oper-

ating said call signal of said trunk line at

said tandem position, means responsive to an

operation at said fandem position Tor operat-

60

65

ing said register sender to transmit the co ded
impulses of the designation of said desired
connection over said trunk line and for reg-
istering said impulses in said call indicator
cireuit at said operator’s position at said call-
ing office and at said operator’s position at
said tandem office respectively, means in said
operator’s position at said calling ofiice re-
sponsive to the termination of the transmais-

1,846,261

sion of said impulses of said desired connec-
tion designation for operatively connecting
said call announcer to said calling line and
means responsive to the operation of said

line announcer for audibly announcing said

arbitrary designation of said calling line at
said operator’s position at said calling oflice.
7. In atelephone system, a calling Iine hav-
ing an arbitrary designation, an operator’s
position, means whereby said line is operably
associated with said position, a register send-
er capable of recording the designation of a
wanted connection and of transmitting sal
designation in the form of coded impulses
over said means, an indicating device at said
operator’s position arranged to be operated
in response to said impulses, a line announcer
adapted to reproduce verbal announcements

at repeated intervals, means for operably as-

sociating said line announcer with said call-
ing line, and means responsive to the opera-

tion of the said indicating device for operat-

70

80

80

ing said line announcer for audibly announc- '

ing the arbitrary designation of said calling
line at stated intervals. _
8. In a telephone exchange system, line
finder and line extending switches, an opera-
tor’s position, a line announcer circuit, a call-
ing subscriber’s line circuit having a con-
ductor of the said line circuit extending to
said line announcer, means for extending said

‘calling subscriber’s line over said line finder

and line extending switches to said operator’s
pesition, a register sender capable of record-
ino the designation of a wanted connection

and of transmitting said designation in the

form of coded impulses over sald line ex-
tending switches, an indicating device at said
operator’s position arranged to be operated
in response to said impulses, means respon-
sive to the termination of the transmission
of said impulses for starting the operation of
said line announcer and means for eperating
said line announcer to audibly announce the
arbitrary designation of said calling line over
said conductor. | -

9. In a telephone system, a plurality of
telephone lines each having an arbitrary des-
ionation, a plurality of operators’ positions,
means for extending a calling telephone line
tc each of said operator’s positions, means
responsive to each of said extensions for In-
dicating at each of said operators’ positions
the designation of a desired connection and
means common to all of said telephone lnes
and responsive to each of said extensions for
indicating the arbitrary designation of each
of said calling lines extended to each of said
operators’ positions. _

10. In a telephone system, a first ofiice, a
plurality of telephone lines in said first oilice,
ecach of said lines having an arbitrary desig-
nation, an operator’s position at said first
office, a second office, an operator’s position
at said second office, a called subscriber’s line
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having an arbitrary designation, a trunk line
connecting sald first office, said operator’s po-

~sifion in said first office, and said operator’s

&

position in said second office, means including

sald trunk line for extending a calling tele-
position at said

phone line to said operator’s

- first office and to said operator’s position at

~sald second office, means responsive to said
‘extension ior indicating at both of said op-
erator’s positions the designation of said

10

called subscriber’s line, means at said 0p-

- erator’s position at said first office responsive

15

. position at . _ _
the said trunk connection to said called sub-

20

~first office, a second office, automatic switches

tosaid indication for indicating the arpitrary

designation of said calling line, means in-
cluding the said trunk line at said operator’s
sald second office for extending

scriber’s line and means at said operator’s

position at said first office responsive to the _
‘phone line having an arbitrary designation,

answering of the said called subscriber for

supervising the conversation period over said

established connection.
1l. In a telephone system, a first office,

a plurality of telephone lines in said first

office, each of said lines having an arbitrary
designation, an operator’s position at said

in said second office, a trunk line connecting

said first office with said operator’s position
~at said first office and with said automatic
~ switches in said second office, a called sub-

- scriber’s line having an arbitrary designation,

- means mclading the said trunk line for ex-

s
T

tending a calling telephone line to said op-
erator’s position at said first office and to said
~automatic switches at said second office,
“means responsive to said extension for trans-
- mitting a series of impulses for indicating at
~sald operator’s position the designation of
 sa1d called subscriber’s line, means at said
- operator’s position at said first office respon-

~ sive to said indication for indicating the

o §

- subseriber {for supervising the conversation

arbitrary desienation of said calling line,
_ Mmeans responsive to said series of impulses
© transmitted from said first office for operat-
g sald automatic switches in said second

office Tor extending said calling subscriber’s
line to said ealled subscriber’s line. and means

at said operator’s position at said first office

responsive to the answering of the said called

- period over the said established connection.

ca
S |

12. In a telephone system, a first office, a
5 plurality of telephone lines in salc first office, -
~each of said

teiephone lines having an ar-

~bitrary designation, a second office, an oper-

~ator’s position in said second office, means
- Tor extending a calling ¥ine in said first office
to said operator’s position in said second
e, means responsive to said extension for

ji

of

indicating the designation of a desired con-

nection at said operator’s positions, and

_ Ieans responsive to said extension for indi-
- cating the arbitrary designation of said call-

“oi the established connection.

trary ﬂfesigllﬂti(}n,' an id’entifj?ing

a line announcine mechanism and

<1

ing- line ﬁhich has been eﬁtendéd, f(_) the op- _

erator’s position of said first office. _
13. In a telephone system, a plurality of

telephone lines each having an arbitrary

designation, an operator’s position, a calling

and called line, means for extending said

70

calling Iine to said operater’s position, means

responsive to said extension for indicating

the designation of a desired connection atsaid

operator’s position. means responsive to the

indication of said designation for extending

saict calling line to said called line, means
aiso responsive vo said indication for indicat<

ing the arbitrary clesionation of said calling

line at said operator’s position, and means

80

at sald operator’s position responsive to said

called line for checking the conversation time

an identifying conductor for said calling line;

a rece1ving station, means for connecting said

14. In a telephone system, a ealhng tele-
.5

telephone line with said receiving station,

o e

line announcing mechanism and a line an-

nouncing control circuit comprising a plu-
rality of switching device for operatively as-

sociating said identifying conducto

pronouncement of said arbitrary designation
1s transmitted by said line announcing mech-

anism over said 1dentifying conductor to said
recerving station. S

00

_ ng or with said -
line announcing mechanism, whereby an oral

95

15, In a telephone s'y;ﬁt,em;,-_-a.'p_l'u:fﬂlityljfof  .

alling telephone lines each having

an arbi-
conductor

for each line, a ‘plurality of receiving sta-
tlons, means for connecting sald telephone
limes individually to said receiving stations,

nouncing control cireuit, 'sﬁid“cor}ﬁfdl circuit
comprising a plurality of switching devices
for operatively associating

stations connected to such lines.
- 16. In a telephone system, a calling tele-
phone line having an arbitrary desi enation,

an identifying conductor for said calling line,

‘& line announcing mechanism, a line an-
nouncing control circuit comprising a first

plurality of switching devices and a second

plurality of switching devices, the said iden-

titying conductor being connected to said first

plurality of switching devices, a- common

group of conductors connected to the said

first and to said second switching devices

whereby, upon the connection of said line

‘announcing eontrol circuit to said calling

31in8 an- |

_ __ r said identifying
conductors with said line announcing mecha-
‘nism whereby oral pronouncements of the ar-
bitrary designations of the calling line are.
transmitted over the identifying conductors
of calling lines to the particular receiving

110
115
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line, successive pronouncement circuits are

established from said line announcing mecha-
nism to said identifying conductor over said

130 -
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first and seCond-plurality ot 'éwitching devices said Iﬁlurality of réééivii_lg__ stﬁtions resi)on';

and over one of said common conductors. sive to the thermionic devices thereat for reg-
- 17. In a telephone system, a plurality of istering said 1mpulses. ' D
calling telephone lines each having-an arbi- 22. In a telephone exchange system, a .

trary designation, an identifying conductor register sender capable of generating a series 70
eor each of said calling lines, a line announc-  of coded impulses, a plurality of receiving
ing mechanism, a line announcing control cir- stations, means for connecting said register
cuit comprising a first plurality of switch- sender to each of said plurality of receiving
ing devices and & second plurality of switch- stations, means in sald register sender for

ing devices, said identifying conductors be-  transmitting said coded impulses over sald 75

ing connected to said first plurality ot gwitch- connecting means, thermionic devices at one
ing devices, a common group of conductors or more of said plurality of receiving stations
connected to the said first and to said second responsive to said impulses, relay responsive
switching devices whereby upon the connec- devices at other of said plurality of receiving -
tion of said line announcing control circuit stations responsive to said impulses, and ©°
‘to said plurality of calling lLines successive means at each of said plurality of receiving

- pronouncement circuits are established from stations responsive respectively to sald ther-
qaid line announcing mechanism to aach of mionic devices or said relay devices for regis-
said identifying conductors over said frst tering said impulses. - '

4 and second plurality-'of switching devices and  In testimony whereof, I have signed my -
aver variots ones of said common conductors. name to this specification this 10th day ot

18. In a telephone system, a plurality of April, 1931. . _ -
_ | LINTS E. KITTREDGE.

~telephone lines each having an arbitrary des-
ignation, an operator’s position, means for . |
extending a calling telephone line to sald Op- - . - - - st
erator’s position, means responsive to sald | -
oxtension for indicating the designation of a

desired connection, means also responsive to

said extension for audibly indicating the o D _
arbitrary designation of said calling line at . _ 85
said operator’s position, and cooperative | - '
means also responsive to said extension for
audibly indicating the arbitrary designation

~ of said calling line to said calling subscriber.

"~ 19. In a telephone exchange system, a
register sender capable of cenerating a series
of coded impulses, a plurality of recelving
‘stations, means for connecting sald register
~sender with each of said plurality of receiv-

100

165

mitting said coded impulses over sald con-
necting means, and means at each one of
said plurality of receiving stations respon-
sive to said impulses. . .

90. In a telephone exchange system, a
register sender capable of oenerating a series
of coded impulses, a receiving station, means
for connecting said register sender with said
receiving station, means 1n said register
" sender for transmitting said coded impulses
over said connecting means, thermionic
means at said receiving station responsive to
said impulses and means at said recelving
station responsive to said last mentioned
means for registering said impulses.

91. In a telephone exchange system, &
register sender capable ot cenerating a series
of coded impulses, a plurality oi recelving -
stations, means for connecting said register
' sender to each of said plurality of receiving
stations, means in said register for trans-
mitting said coded impulses over said con-
necting means, thermionic devices at each of
said plurality of receiving stations respon-
sive to said impulses and means at each of

110

120

125
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