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which controls the selective
‘the mechanical switching eqmpment In ac-
- cordance with the duectory numbers of de-
~cived lines.
the numhore te be Ienlsteled on the regis-

an impulse sending dlal
central office sender% common to a large

'-"Pmten&ed Dee. I 1925

UNITE STATES

1563,599
PATENT .FFICE

A. CORPORATION OF NEW YORK

TELEPHONE~EXCHANGE SYSTEM

Apphcatlen ﬂled September 19 1923 &erlal No. 663 ,663,

! o all fw?wm it wwmy CONCETN.,

Be 1t known that I, Lﬁ[FS N. W'ALTERS

residing at East ()}:fu:we.j in the county of
Igsex and S
ed certain Implovemcnte in Telephone-Iix-

change 83 stems, (}f Whlch the following 1s a
«pec] fication. L

‘This 1nvention lehtee to. telephone ex-

tate of New J ersey, have invent-

f}mnﬂe systems and more particularly to sys-

tems in which machine switching equipment

is employed for establishing connectmns be-

tween subseribers’ lines.

- In seme systems of the %bove mentmned
t:h wracter, a central office sender is employed
movements of

The calling subscr iber causes

ters of the sender thwuﬁh the opemtlon of

A plurahty of

numhper o
anc an id.
for the use of a subscriber immediately fol-
lowing the removal of the subscriber’s re-
ceiver from its swnchheok upon the 1nitia-
tion of a call. o

11, after mltmtmg ac

of subscribers’ lines are plowded

111 th(, calling Isub

seriber neglects to dial the mlmber ot 1 de- -

sired line and still maintaing the receiver off
the switchhook, apparatus in the sender is
operated to : 2llow a predetermined period of

time for the subscriber to begin dialing.
Upon the termination of this time permd
--the calling subscriber’s line is a,utonntlcallv

routed to a trouble desk and the sender 1s

40

| euﬁnnatwaﬂy released.

tion would occur wnen the callmcr line or  circuit termmatmﬂ* on the trouble aesk.

sender 1s then automatwaﬂy released and a 9
_,5101131 is lighted in the trouble desk to indi-

This same opera-

substation apparatus is out of order to the

‘extent that the manipulation of the dial by

~ the subscriber does not operate the 1eglste1e

- 1n the sender.

Upon: the automatic releas

~ of the sender and the association of the call

55

5 1 hne with a momtormg position of the
‘trouble des] 7, a signal 18 lighted to mdleate
to .the monitoring oper ator that such a line

The
monitoring operator thereupon connects -
talking ('11(31111; to the line to mahe such 111-_-
| wetm%ma as 18 necessary. . -
Tt after Initiating a call, a (*.fﬂlmo Sub—f

has been connected to her position.

seriber only partly “dials the 1111111ber of a

desired line and still maintains the receiver
oiff the switchhook, a predetermined period

e one of these senders is selected
upon a delayed setting of -the registers

ser 1be1 s’ lines tern’unwtnm

to be dialed and upon the termmatmn of

this time perlod a signal mndividual to the
~office sender is operated at a sender monitor’s

position on a -trouble desk of the office
switchboard. In response to this sional, the

monitoring operator first challena*es the call
Ine eubscmber' over a jack associated with

the sender, to determine from the calling

‘subscriber, if p0581b1e, the cause for the de-
“lay in estebhshmﬂ the connection.

1T no

response 1s 1eee1ved from the mllm@ sub-

‘scriber or if the calling subscriber 1“esp011ds
and 1t is ,epparent that, the calling line is in

-trouble, it is then desirable to eonnect the
calling 11116 with a trunk circuit terminating

at the trouble desk for further obsewa,tlon

- J’AMES N. WALTERS, OF EAST ORANGE NEW JEESEY ASSIGNOR TO AMERICAN TELE—" '
- PHONE AND TELEGRAPHZ C'OMPANY

of tlme is allowed for the remammﬂ numbers |

o5

141, )

and until the trouble on a line is cleared and

to release the sender s0 that 1t may Ievert to
common use. '

It 18 the ob]ect of this mventmn to
vide means to automatically restore the of-

-ﬁce eender and to route the calling subsecrib-

er’s line to an operator for observatlon

said sender ‘Lfter

~call.

‘ Subserlber 11’11t1‘1tes ‘L,-

pro- __

- 80

This object is attamed by special control '

| clrcults which are governed by a time count-
g device mdnudual to the office sender
_'Aftel a predetermined time interval a cir-

85

cuit 1s automatically established in such a

‘manner that the sender is rendered busy and
- the translator switch of the sender is glven

an arbitrary setting to cause the sender to
route the connection from the calling sub-

scriber’s line, through the Subserlbers cis-
trict selector, to a permanent signal trunk

The

~cate such connectmn to the operator.

9

05

This and other features of the invention

may be more readily seen by refer ence to the

following description considered in connec-
tion with the ‘10(:0111pa11y1110 dmwmus m

which :
Fln'ure 1 shows one of a ﬂmup of %ub

m a. full me—
chanical office of the ewhanﬂe a dlaox a1 -

1 lcitl‘l(.,ts and offices of the exehmwe.. a4 Qemler

100

105
matic 1llustration of a rotary. 1111e swnch in-
dividual to the subscriber’s line, a district se-
lector by means of which the calling sub-
seriber may.extend connections into various
110 |



10 P

15

. coming selectm
- line.

L

- fi ndel 111(11V1dua,1 to the hnL cn‘cmt n whlch
~ the district selector terminates, a permanent
signal trunk circuit terminating in the ter-
mmal bank of the district. selector and exX- .

tending to the tr ouble desk of the oﬁice and

a dmﬂlamnmtm representation of an in-
ﬁnﬂ Sele(,tm

I‘lf) 2 shows talhmﬂ and SID'Ilallllﬂ f{p—

prooresq 0[ the 9611(:1@1 in contwlhm the es-
'-.____tabhshmer tof Lhe _connectmﬂ, oaethel with
jacks by means of which the operator may

:.MIL with the calling svbsmlbel o1 set the 8

to .. the

| '":""-:-_*"tmuble desk- Juectly thmuﬁh the: fchstnu,-_}vi@ normal position.

sender. for 1'0111:1110 q connecuon

'_qelector and a portion of an Gpemtm s CO] 't

T c,mtc: ok the off

o the Qendel cmnp‘f ISING: & steppmn relay,
- group o1 counting 161:-1‘{‘ ana a. sequencei*

*mmi for tse with, such jac Ls

- Fig. 3 shows a pomwn of the contl 01 elr-
ce sender and a class switeh '___._played by the switches. -

-~ for altering the cireuits of the sender in- ac-
- Cor dance. w 1L11 f:h_e cla% 01 the call whu;h 13

uO be established. e -

I‘ln

.3110’{"?5

" "Stvlteh for COIluOHITlﬂ‘ these urcmts

- two code or office de%'lnnatmn 1101t dmledi
- by the calling sabscmbﬁ |
. switch which 51‘0@%&811%13* ass ocmtea Lhe eode

Slmw:d' 1,509,851 to Fdward F. ’lmpp issued Sept

~ vyegisters and the nuinerical registers
35 6 with the dialing (_;II'CUIt e tend o
~ ing to the subscriber’s line. - - -'
'- 'aseumes a setting
- code set up upon the code registers of Fig.

and Vshl(,h controls the sestting of the (}]ass

{10 10, 3, . and Lhe mutmn of the de-

Cswiteh o
-"%llf.,d (‘01}&@%101}

- Fig. 5 show the code registers of the send-

and

1N Flﬂ

Fl a. § show

111 chCOI'C ‘EEHCB

Th{, 11111‘161 1ch1 I‘G“lSt@lEa

_"cm danf‘e wuh Lhe numemcal deswnthn ot.
: --Lhe desu'ed line arc also shown in th:t_s figure. -

718 a dlaﬂran slmwmﬂ' the manner_f_
‘switchhook and ploperlv dmls a

CHigs

in W’hlf‘h the sevoral sheets of the drawing

= sml type: Pr{)vlded with a transmitter, re- '
'”f{:}mh 111 the Patent N‘o laOa 1(1 to 1‘ fl

- should be arranged to show as much of a -
compbm org amzatmu of ummts a,s 1s neces—_-

_.;_ar*gr to dlsclose the invention. - ,
line G 15 O:E th

ne calhzm_ subseriber’s

| Lewer and eall bell and since 1t teumnates

7 g
o) SUE

step-by-step - type.-
0.

o '-'dnrldnal 11116_55?5?11;011 100 of the well-known
In order to simplify
“the: drrlwnw only th e W 1pers of the SWltOh__;
~have been 1n dlcated

The dlstrmt selector 1:)0 dlsdased in Fw

1 is of the general type shown in the patent_-
to E. B. Cr “Lft ‘md, J. N. Revnolds 1,123,696,

issued anuary

191.J To 51mp]1fy the

and callbd | .
' M shown 1n B w‘ 2 the register steermw'_;s

pm'umﬂ of ‘the (,11(;1111::; Gf‘

~only dlmramm%tlcally herein.

 LBe35e0.

drawing, only one. of the ﬁve blush sets and S
a portion of the correspondmﬂ termmdl-;{_-; T
banlk ot this switch have been disclosed. The
ncoming and final selectors 185 and 190 are

of this same type but have heen disclosed 70

The sender

finder SK, F 10, 1, thwe time measure switch

switch RS and code 1‘60‘1aters A and B, I‘l@

~the office sendﬂr
' The- switehes may bhe of the 90 -
2 type. (rlsdos.u’t 11 the patent to J. N. Rev-

“nolds and C.. B

er Whmh are set in accordance with the first ¢

o illustrated 1n Fig.
“disclosed and deacubed 1 the Patent No.

'-hfm ma} I‘G
‘manner
counecﬂd tU thﬁ tr ouhle ﬂeslf‘

“in an automatic exchange, it is also equipped |
with an 1mpdlqe Sﬂndnm dml S of the usualj.

 v_7type o - | : -
”"‘he subscrlber g hne C terlmnates in an 111----

For canimllnw the cucmts

uupleyed

aldwm 1. 12{ 308,

Kebruary 9 1915, .:md known in the art as

trunk shmm 1 I‘lo 1 and the mamtormo
-._'opemtors cord olrcmt diagrammatically

2 are. of . the type fully

30, 1924, The. different pieces: Of apparatus
pl(:ryed in - illustrating the manner in

ng now: Lwn brwﬂv dBSGllbed 1L 1s theurrht -;j ~

Q- callmn hnu

ﬂflnch m ‘w | l

ubscriber removes - his- Tecerlver

_*'sequenee awuches The permanent signal

Opon
115

- 3, and the numerical reﬂlstels TH, h T fmd'f":'t'ﬁ:_

--'_U and the tr anslator SWItch Shown in Fig.

Gcnted__;.':;._'f'i:?;i'
vith the district Selectm and the urcmts ot

wmh.;uy switches are

I&Sﬁed ':f';_ o

the tmr*shwl sw:ttch Whl(,hi Whmh the. invention is to be pl dchced hfw— L

with thef;

1 mz‘wt?ma 07 @ caZé b?/ the caZZw % fsub&m’*a()m“.f

It will hat be. ’tSSuH’lGd that the G&Hll]ﬂ‘_ __
from its
desmed*f
number and that the cmmectlon s complcto—_;_ S
ly established in the usual manner.
the removal of the receiver from its %th(,h-_ |
“hoolk, a starting cirenit is established for -
the Tine switch 100 in the manner fully set

-'muiublecs of- the be.‘:t terminals 114 oi such

link cireuits..
nected themto thmunh armature contacts I
of sleeve m]ays COTT espomhnﬂ* to relay 101,
.-f_j_'m through the contacts of 5@(;11911(39-swnch'_k_*-”
coms. (,01‘1"@:1*(;11(11110 to cam 115.

as the test w 1’m1‘-0_'1___ .th‘ltCh 100 eneounterqsifw_ |
130

- thf:* test termnm ..114 ei .:m 1d]e 11111{ Gll‘ClHL

“This er ound. potentlal ig eon-

12

-

6, are of the well-known step-hy-step L}/pe
"_'Wlth the ‘exception of the sender finder SF -
and the translator TS, the wipers of these
‘switches are vestored: by being advanced by 80
theu 188}3{3@1&?6 bteppmn nmfmet% forwar dl}? s
Finder gxmtch SFand
“translator switeh TS have no normal posi-
.ff;*f-mon the Wlpel ¢ thereof reemno . contact

1th the setting of b&nh Lermm%l% lasc em-;;{ss"-_;_'_f;

'I'Gfij:-

J.d 1101}1 a descmptmn of ilm 10;

109 s’rmts huntmﬂ 1‘ for. an id 1e 1111;5 cn'emt 120 -
--_':Z'Iﬂh{, tGSt telmma,ls OT - buS‘, 11111 011(:111‘[;;3 TRk R

rendered busy by ground potential on the

As soon




test conduetor 134 throush the left- hdlﬂl"i

10

20

extends
hand Wmdmo of relay

--:1,.56_3;599,

'vhidl Tink. cireuit will "-bo"fxssu'med to be .
the one disclosed in Fig, 1, battery potential
e mcmmtered 11(1 the line switeh 100

will
will

stop with its wipers ineng

trunk. Battery potential 1s connected to the
armature and normal contact of relay 101
and the contacts of cam 113 (1)

Upon the seizure of the link ::311*{*1”5

cuit is established § or sleeve relay 101 of the

link, which may be traced from battery

through the winding of relay 101, the nor-

uvﬂly closed cont‘lcts ftssoclated Wlth the
left-hand armature of relay 102, the lower
contact of cam 103 (1 to 214), bank termi-
nal 104 and wiper 105 of line switeh 100 and
to ground through the winding of cut-ofi

relay 106. Relay 101 energizes in this cir-

“cuit and establishes a civeuit for line 1"ehﬁ;
107 of the district selector 150, which circuit
irom battery thI‘OUG'h the right-
the lower con~-'

107,

tact ot the lm el umt'wia Yoy

cam 108 (1),

cam 109 and to nlound through the right-

~ hand armature fmd alternate conmct of re-

30

40 -

of relay 107 and to

4D

-6

test

lay
. (1 {to15).

g thrmwh the winding of relay
__mﬂ] e (*ontﬁ,ct of the 1eﬂ: hand’ armatm*

101 and the lower'contmt of cam 131
At the alternate con
hand armature, relay 101 comwmsj around

~ potential to the multiples of test ter minal 114
to mark the link circuit as “busy” to other

line switches and at the nmmal contact OT

this armature disconnects the source of bat-
tery potential which up to the time the. Ink

circuit 1s seized marked the link.as “1dle”.

‘Relay 107, upon energizing; closes a cir-
cutt for duvmﬂ sequence switch 100 out of
its normal pmmtmn 1, into position 2

left-hund contact of cam 111 (1) the inner

richt-hand armature and alternate contact
oground at the right-
Under' '
‘the control of master cam 180, the sequence
switch 1s driven into posﬁmn 2, in_which
‘position a circuit is closed from battery
~through the left-hand winding of differen-
tial rehy 102 and thence to 0101111(“1

~upper left-hand contact of cam 115 (2 to
11).

hand contact of cam- 112 (1 to 6).

at the

Relay 102, upon-energizing, closes a

locking circuit for sleeve relay 101 extend-

relay 102, the upper contact- of cam 103

(184 to 16), and thence as previously traced
from ground through the winding of cut-
off lehy 106, this Cucmt being mmnimned.
~through . pOSltlon 16 of the sequence switch
.or
- Upon reaching position 2, the %equence“.-
“switch connects 2 new holdi ing ground to
terminal 114, through the upper r right-.

102

until relay becomes deenergized.

hand contact __()_L:ca)m 115 (2 to. 18%:)

IR

tel"'
ﬂ”llndt]nﬂ in the district selector 150, 9 cir-

through

net of 1ts left-

1cle sender
122 will ﬁnd no ground potgntml on the
terminal corr esP()ndmﬂ to such idle sender
elay 107 will thereupon deener--
‘g1ze, opening at its inner right- hﬂnd arma-

rendmv thro

armature, 2
switch 110 out of position 2 and mto posi-

This circuit may be traced from !
battery through the magnet winding of se-

‘quence E;Wlt(‘h 110 the upper Iwh‘t hand
contact of cam 111 (2), the inner 11ﬂhi—
'h nd armature and normal contact of

this
circult extending from battery 1111"01101’1 the
- magnet wmdmn of the switch, the upper

tion 3.

removed at the inner- 1"10111, ‘hand a

101, the ihe enerﬁlmhon of ma One’c 116.

“mal contact of its left-hand fal‘matum
107 connects busy ground poiﬂntml io the
‘wiper 122, over conductor 121, the lower:

of

tact of cam 119,

_ As soon as the sequence switch 1eaches
posrtlon 134, a circuit is closed for the step-

- ping magnet 116 of the sender finder SF
agement with

the bank terminals connected to such 1dle

tendmw from battery through the inter-

rupter wntfmts and winding of magnet 116, *
~conductor 117 the lower Toft- hand contact
of cam 118 (134 to 2), the inner right-hand
1ature and alternate contact of 1*613.},? 107
- and ‘Lhenee to ground at the right-hand con- |
tact of cam 112, A cireult 1s also closed at ™

this time through the winding of stepping

- Relay 123 does
at this time, however, since its
:wimm" 1S
and contact of relay
As soon as the sequence switch 110

cuit of relay
cafmtc...ci. oL cam 106, but this

its left-hand wmdm

A g SO0, however, as an
18(311{,.1113111 1S {ound the wiper

this WIper meves.

and line :

lme and alternate contact the cireuit ex-

‘magnet 116, the winding of Ielw 123 and

iher‘m to ground at the }Gwer lett-hand con-
tact of cam 115 (2 to 11).
“not energze

shunted bVﬁmund connected
'_ 'ihmzmh the armature

107,
- leaves p051t1011 1, the initial energizing cir-
107 is opened. at “the lowu"-"‘-
_ _,{by remalns

locked over a cire: nit extendmﬂ from battery

left-hand
Mﬂ’mtme and alfernate comact ‘the upper
left-hand contact of cam 119 (1 to G), the
lower contact of cam 120 (1 to 214}, con- =
ductor 121, test wiper 122 and to ground
- on busy terminals of the bank over which

9o -
9

" 100
ugh the stepping magnet 116 '

ancl closmo at the normal comad ot this

civenit for dyrving

re-

lay 107 and thence to ground ‘lt the p
hand: Ol“ta(}t of cam: 119 L

As soont as line rela 7 10? deenez 017@5 the

'e*ht'- |

*’eqneﬂce_

116

shunt around the wmdmo of 1"61..:137 193 is -

_ armature
and alternate contact of relay 107 and relay -

123 energizes 10 series with f-:s.e*’)pmﬂ magnet
1186, the current flowing :.I“*lounh this cir-

m: however, not bemo suﬂiment to. cause
At Lhe nor-

elay

cont fu’:t of cam 190 the upper left-hand con-

contacts of cam 112, whlch busy

the armature and cmﬂ*wt- -
of 1el&y 107 and to ground thiomh the
- lower

ER T P .
1!:.-’ 1
PR .
Paiip | g
. '
'
'

round potential 1s mammmed until the se-

quence switch passes out of poamon 214 or

until 1‘61%33 123 has time to energize and

-wnneci bu%w ground potentm] 10 the w*lpel

Ch o
o



-122 over 1ts 11111e1' leﬁ hand almatme fmd

. Rdﬂ; 30
Cocirenit fox 1tself e‘*-tenﬁ“mj‘.
Cright-hand arm ature
“to conductor
tacts of cam 201 and at Ltg 11‘*’“ hand arma-
stah hﬂw% a fn---
Ctors 205 and 204,

astablishes a - cireuit exfendme |
122, conductor 800, the low er vight-hand und
{xTI{L t{} _

- qlternate contact. U
Reim" 123, upon enes gwmﬂﬁ 11t MLUUOH to

connecting fflfmnd potential to the wiper 1".3_/‘..,[

over wiper

cts ol camn 501
thouﬂh the xuf-lfhl o Of 10111" 3“'}2.
Upon enersizing. C‘f*f‘ea_z‘:,.lml ng

thmu ol its inner
nd alfernate contuct
1dewenﬂenl ot the con-

upper left-hand conta
battery

300

trire &1‘1(1 L._Ttewmtf conta
cuit fo1

f
£J'"'~r

advancing clusy %m*enf ¢ switely

out of poesition 1, and under the r-ﬂwehm Of

master cam’

r 'II
ea S

- hand armatuore and norin l contact of Ifw
L)?.JL} | . . _
ue]m 123, u }011 energizing, also 'Lst-:'d’;—’_

- the calling subseriber’s line to the controlling

AV

-~ 85 the 11111)11136 mechanism' S
 bank terminal 184 of 5w1tch 100, the left-
~ hand contact of .cam 160 (2 to 101/:})
~cductor
~ conductors

i through the left- hand Wllldlnﬂ. of cml

_:.Lv, 312 extending from battery through thu-f
~winding of velay 312, conductor 811 and to

which may be traced from
“the mnfhm{oi relay 307, condy wetor 200, con-
ductor 308, wiper 163 0“‘ switeh SIT, con-
 ductor 164, comlnc; tor 135, the ledt- hapﬁ CON-
tact of cam 166,
 wiper 182 of the line switch 100, thence over
the calling subseriber’s line loop and through a
, Wiper 133: and

i)z

*S Pkt ';1110 1)0“1310 I-)_ ih}f. (Jn..

¢t
306, the upner

id to ﬂwmld *it t e right-
lishes an lepufgmﬂ cirenit onwdmr} from

relays of the register steeuuﬂ switell RS
hattery through

‘bank - tel minal 181 and

COT-
69 of the swﬂchSF
and 202 and to ﬂ-lomm

161, wiper

| t)Og

Eehw 307 enewum 1 this cfmmt and 0S-
hhsheb a4 clreult 101 the slow-to-releasc

ﬂround at the armatur e contact oF relzw 307
and relay 312, upon energizing

™

814 is mductwely associated - th""ouﬂb the

. This tmle cireuit may bL, ered from groun rl '
'_._ihlounh the Seconﬂ‘uv winding of the tone

SRR 0 coil 396, the right. ‘hand wmdmg of coil 310,

‘sender has been ft,sgocmted Wlth his line :
18 In_ 1eadmess t{) ----recewe 11111)111::88 corre

right- h‘md winding of coil 510 with the im-
) pulsn’m circuit p?‘emously traced for trans-
mitting - a dialing tone to the calling sub- -

scrlber Lo 111(11(3&1@ to the subscriber thﬂt a
1l

conductors 315 and 316, wiper 500 and the

- normal terminal of bank A of code register
A, conductors 501 and

502 and then(,e to

"--_”-----'nmund at the left-hand mmmtme and nor-
“mal contact of relay 508.

65

AS soon as the oﬁce sender 15 semed .;md'

- :(Ji Ca1l

througl the. winding of velay 203.
203 energizes in thlq cireult as Soon as 1n-
ter 1“*upter 206 reaches a circuit closing posi--
locking circuit fm 1Tselt

nay be traced from battery through the
‘magnet winding of switeh
right-hand contact of cam 303 (1} concic- e
Ctors 304 and 3098 ax

conductor

of switch M, conductors 209, _
‘the armatme and alternate contact of l‘el‘lV |
215
. _conductor 216 and thence to. or ound on con—----
. luctor
“relay

establishes |
an obvious cucmt for 1*elw 313, With re-

lay 313 energized, the source of dnhnﬂ tone .

'_':-{"estabhshes

battery

' --':--:--”_"-'____._ii;s63:_599- |

Lhe c,]fzsa sequence swﬁch UOF muvea fmt ot
nosition 1 and into position 3, a cirenit is

ea‘(duhslmd for starting the time meacsuuq
mechanism at the monitoring position of
~the trouble desk to measure off o
sufficient to allow the calling subseriber to

time period

complete dialing. This starting civeait may

'1}@ traced h:om ﬂmund thmunh the contact
(1% to 18), ‘conductors 320, 319,

and 219, the armature and nor-
‘mal contact of IGL;LT 215, conductors 211.
210 and 209, wiper

JlO.,. r)l Ol
‘}08 and the normal tu-

ot switeh ML {L()ﬂdﬂf‘
interrupter 06,

minal of bank M2
207, the slow speed

tion and closes a
extending from hattery thmun'h its . wind-

Relay

i

o

(! ﬂﬂflu( - "
and thence m hattelv

-. 111:51., over conductor 214, thrmwh the wind-
‘ing of relay 213, conductor 916 the arma-

ture and contact ot relay 208 and thence to

019

_.-—r,..-..-..il'

cain. 221 as pluuoush tlaceu
does not- enewue in this circuit until the

interrupter “O? reaches an open posmmn

Whon relaﬁ" 915 does energize, a circuib Is

prepared for relay 217 which 1s effective as
soon as terrupter 206 again reaches a cir-
et closing -position.
lay 217 may be traced from battery through

and ground at “‘he contact of
Relay 215

e
o

5y

Thl‘l} circult for re-

the winding of relay 203, conductors 004

mnd 205, 111te:_ruptel 206, conductor 207, the

“normal terminal of bank M2 and w1per 208 400 -
210 and 211,

, conductor 218, the winding of relay 217,

2192 ﬂuomm the fnma{me contact of
203. R(,LL} 217,

upon energizing,

100

closes a 10@]\111‘}" circuit for itself e*{tendmﬂ .

from battery through the winding of relay .
conductors. 914 and 219, the Tleft-hand
“armature and contact of relay 217, condue-
tor 211, the armature and altern ate contact
ot relay 215, conductor 218, the windimg o1 -
relay 217, eonductor 216, the. armature and--___
“contact of relay 903 md thence to ground

208,

on conductor 212. S
At its right-hand armature contact relay

2292, conductor- 221 the

tact of relzw 232, conductor 220, the

110

217 establishes a circuit for relay 222 Whlch_-
“may be traced from battery through the -
winding oi relay

| .mner 1"1nht—hand armatme and normal con-

- right-- -
_h.-md armature and contact of reh o217 and .

to ground on conductor 212. Rel‘w 299 now -

a stepping circuit for advancing

the switch M under the 111ﬁuence of the Sl@W |

~interrupter 206 which may be traced from
through the winding of stepping

.-.'mafrnet 293, conductors 094 and. 225, the left-

-. _hand armature and alternate contact of relay

222 conductor 205, mterrupter 206, conduc-'
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“bank 1{[

1,568,500

{OI' 207, the str apped termnmls L to 6 of

conductor 209 ‘and.
~ thence to C'l‘Olllld 2t the alternate contact of

the outer 1101’1t hand armature of relay 222,

Wl“*)el 208,

During. the stceessive e operation of relays 1t

208, 215, 217 and 220 and the advance of

the 5W’1{ch M trom its normal position to 5

position 4 sufficient time is measured to en-

able the calling subscriber to dial a p'ut of

the desived number. Tf at the time switch
M reaches position 4, the number has not

been partly dialed a circuit is automati-

ally established to route the calling line to
a trunk connected to a monitoring oper‘ltm S
‘position and to release. the sender- so that 1t
nay return to 1ts normal position tor use. 1 .
‘making _
- lamp 167, in the monitoring operator’s posi-

- tion,
20

the trunL

other' service connections. -

18 1‘10?&« 11nhted from a circuit estab-

lished: bv'(‘onnectl(m of the calling line to
Upon the hﬂhtmﬂ of
lamp 167 the monitoring ()p&l‘::lt()l‘ challenoes

eireuit.

the calling subseriber to obtain 111t01111at1011

. regal dmn any trouble that might exist.in the

JEOI‘lﬂ‘ltIOH 1t necessary
of senders
Lse.

18 a- wnmdemble saving 1n their

have completely dialed the desived number.

_ ]’t at the time the switch M reaches position

- 7 the number has not been completely dialed,

: thrmmh the lamp 226, conductor 227, tlﬁo“'
- Ne. 7

~ the switch M stops in position 7 since its cir-
~cuit 1s interrupted at the wiper 208 and a
cirenit is established for the sender lamp

Q96

which be traced from battery

may

( terminal, 228 of the bank M2, wiper

999 condnctm% 230 and 231, wnduefor 508

and thence to «eround at the armature and

‘L]t(‘llldtt contact of relay 504.

1s-energized at this time since a ‘eireult was

50

|
'l

G()

established through its winding upon the

507

tion, or 1s waiting for the completion of reg-
1q‘rmt1o=’1 in either positions 9 and 17, the
lamp 226 will be lighted dimly throunh the

| 'mndmﬂ of relay 560 fmd the connectlon to 015 Wlper 516, the norlnal ter’mmal of bank

Signal

The detail operauon Wlll be herem-—
_aitel described. - | | '
“When the numbel has been pa,lth dmled'
‘at the time switch M has advanced to posi-
~tion 4, no circuit will be established for re-.
leasing the sender and switch M advances to
position 7. Sufficient time has now. been
5 measured to enable the ¢alling subscriber to

Relw 504 -

the normal bank

| and thence to ground at the alternate -
_ 'f'(*(mtfl,ct of the inner l‘wht hand fu"mature of“
relay 313. : - _

If at fhe time switch M 1ef1dles posﬂ;]on ”
7 the steering switch RS has left normal po- .
~ sition, that is, a part of the desired line num-
‘ber: has been registered and the sender ge-
‘quence switch 400 Ims not left normal posi-

5

interr Ltptef Jlu or dlrect orouud at 1"'e1aY 504~

will ke interrupted a
of 1el&g 563, 1i se

0, the No. 1 termn al of bank RS

ductor 4{1 the left-hand winding of I*elay
563, conchc‘rm 231 and thence to battery

9 or: 17 thecircuit of relay 563 may be traced

from ground at the inner left-hand arma-
ture of: reiay t:,luj over conductor ‘565, the

470 and thence to hat--
tery through lamp 226 as previously traced.

lower contact of cam

: the armature contact
| q rence switch 400 1s in
_'poszttmn 1, {he cireult 1011-1191%} 563 may be

seed dre m ﬂrotmd at the nner 1lﬂht hfmd.
_ ﬁm ature of 161‘?‘0’ 313, conductor aOT wiper .

0011duc~;:1 -
'_t*’)l 4792, the uppet contact of cam 47 0, con--

70

5
through the lamp 226 as previously traced.
With sequence switch 400 in either position.

If the I*esllsatei steermg switch RS has

moved off normal and the sender sequence
~switch' is in any -position other than posi-.

tions 9 and 17, the lamp 226 will be flashed

over the cireuit previously traced to the ar-
mature and back contact of relay 563, con-

~ductor 508, the armature and normal contact
dmhnﬂ subsc'"lbe] S Statlcm zmd to give in-

The qmok release

of relay 004 and to ground through the fast
miemupter'alu Tn response to either’ a
bright, dim or flashing signal on lamp 226,

‘the operator at the monitor’s 130511;1011 chals

lenges the calling snbscr'lber 1M a4 manner

to b hereinafter described.

1t W]H ﬁI‘SL be

95

assumed. that the calling subscriber proceeds

wﬂzhm the required time interval to dial the

“digits of the “desired number and that the

mllnm subscriber desiring a connection with

“a line whose directory number is O A kland
3612 proceed% first to dial the code le‘i:ter

O A to set the leﬂlsters A and B.
Sezﬁtmgx tiz,@ code ?"6()’@856?"8

I11 1ﬂsponse to the 111’1])111%88 tr:msmltted by
the sending dial 5, corresponding to the code
letter O, 1'e1.:w 307 18- Intermittently de-

energ ized and the wipers of the code 1"6{}1513{-31
JA are
- which may be traced from battery, through
‘the winding of relay 508, conductor 512, the

~advanced six steps over a circuit

100

105

110

winding of stepping 111{1{}11@1: 511 of the reg-
ister A, conductor 510. wiper 509 and tle |

 nermal ‘terminal of the bank RS2 conduc-
-enermmtmn ot relw Slm.Whl(}h eircuit ex-

tendq from battery thrmwh the wmdmﬂ ot
relay 504, conductor 505

terminal of bhank RS, 'Wlper 506, conductor

tor 828. conductor 322 and thence to oround

at the armature and back contaet of stepping -

relay 307. Relay 503 is slow-to- release and

115

4111*5%111% 1ts energization during the trans- -

-mission of the series of impulses through
~ the winding of stepping

“upon its initial energization opens at its left-

“magnet 511 and

hand armature contact the cireuit previously
traced - over which dialing tone was trans-
mltted to the calling subscrlber s line. Dur-
ing the enerm?atmn of stepping magnet 511

_of the 1130151:@1' A relay 514 energizes in
parallel with' the wmdmcr of relay 511 over

a circult which may be traced from battery -
throutrh the winding of relay 514, conductor:

120
125

130
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'_b'mk A2 of th(, A: register as soon as this
'160'15te,1 advances out of its normal posﬂ:wn
_conductm 518, the armature and contact of:
magnet 511, conductm 510, the normal ter-
| minal of bank RS2, wiper. 509 and thence to
oround on conductor 323 at the armature
and back contact of stepping relay 807.
L '_-'flay 014 energizes in thlS 01r0111t and closes__
'_the _drmfttme contact of 1elav 30"'
cireult ‘extends over the circuit prevmushr:
traced through the winding of relay 514,
through the alnmture and back ‘contact of
323 and thence to
o gr ound at the right-hand armature and con-
tact of relay 014 TRelay 514 and stepping 82
‘magnet 511 are thus maintained energized
~over this circuit until the stepping maonet_:_;
511 has moved its armature to Substantlally,f
© the full extent of its movement when the cir--
- cuit through relay 514 is opened at the arma-
~ture contuct of magnet 511. Relay 514 thus
- insures that the Steppmo* nnfrnet 511 will
5 operate to the full extent of 1ts movement, fe'?_.i--
©upon each energization thereof.
" hand 31111.-.1t111e and front contact, 1e].ay 514:-)
- closes a- circuit over “conductor 519 for mam- 1

PR :=;Qf*::_;t.:1111111n the slow-to 1eleqse relw 312 en-
o 30

| 15

| _45'” “conductor 605,

Re-

magnet 511, condustor

111 espectwe Of the opemtmn of stepplmj_ﬁfj?f
S -_'_-,.:;.lelfw 307. o o5 .
. Upon the completmn ot the serles of-
1 the w111dmtr ofﬁ_":_
_ f’-maﬂnet .311 of the renlster Al rehy 503 de~
 energizes and at its left-hand armature and
L 110111141 contact establishes a circuit for re-
- lay 519, which may be traced from ground
~at the left-hand armature and back contact
40 of relay 503, through the winding of relay
519, conductor 328, ‘the upper left- Thand and
Jower right-hand contqcts of cam 327, con-
~ ductors 593 and 607, wiper 606 and 1101'111*11 -.
~ terminal of bank U1 of the units register U,
_ wiper 604 and normal ter-
~minal of bank: T of the tens register T,
conductor 603, wiper 602 and normal ter- -
‘minal of bank H* of hundred register H,
~conductor 601, wiper 600 and normal tm-
minal of banL TH?! of the thousands regis-
- ter TH, conductor 522, wiper 521 and" the
- normal bank te1111111al of the bank B* of the
“code register B, conductor 520, wiper 517
- and the off-nor mal terminals of the bank A2
of the code register A, lead A, wiper 516 of

the steering sw1tch RS. conductor 515 and

"_thlomrh the winding .of relay 514 to bat-

~ tery.
“alternate contact relay 519 closes a circuit

'-.60 from n'round over conductor 528, throuah-

At its outer left-lmnd armature and

wiper 597 in contact with the IlOI‘Hl‘Ll ter-

. minal of bank RS*, conductor 526, the right-

60

hand armature- and back cont%ct of relfw

503, conductor 525 and- thence to battery
thr ouﬂ'h the armature contact and - Wmdmb

Iead A the oﬁ—noimﬂ termunls of
~switch RS.

Whlch "

At its left- 11

.;of steppnw matmet 524 of the steemnn o

Maonet 524 GDBI',Q;IZBS m thls___---_'_"- |

cn‘cmt and ...«.tdvances the wipers of the steer-
ing switch into contact with the No. 1 ter-

'nunals of the banks with which they are

opened at 'the normal terminal of bank RS

N 70--.':. o
associated, the circuit of magnet 524 being

‘as soon as the steel ng ‘%WltCh lewes nmmal_ E
'----pOSItIOH - S -
- With the Steermﬂ SWltGh RS in ])051151011 1,
':a circuit is established for the steppmn_-___ -
magnet 530 of the code register B which

“may be traced from battery through the

winding of relay 500, conductor 512, wind- - -

ing of mfumet 580, conductor 529, the No. 1 .-80-_'2_':“

telmmal of bank R82 wiper 509, conductor
3. the outer left- hand arm&ture and front

"‘contqct of relay 318, conductor 822 and to

oround at the %rmature and back contact of -

"I’G]‘W' 307, and magnet 530 in response to the
successive. deenergizations of stepping relay -
f*30{ m- accorda,nce with the code letter A
~dialed by the calling subscriber advances the
-=.;;j-W1pers of the code reﬂlstel B 1111:0 'pOSlthll 2

a mrcmt is estwbhshed for l’elfw K11 BXtend.{f,;_

ing from battery through the winding of
1y 4 oo 55w S0 e,

that the maﬂ*net 530 WlH be completelv 0pe1- | -
ated to cause the wipers of register BB to be

“advanced a full step upon e‘wh enermmtmn
~of magnet 530. L =

. Tollmx ing the (ompleimn of thL second i
-geries of c()de mipulsea relay 503 deenergizes —
as 1)101?10115] y deseribed and again est.:ﬂ)h%hes o

the eireuit of relay 519 whlch may be traced

over the circenit plwmuelv deacubed to con-
~ductor 522 and thence through wiper 521,

m; -

the off-normal terminals of bfmk Bt of mdo-'

recister B, lead B.

3.4 (ncult f01 ;td—

514. Relav

the No. 1 terminal of
bank RS2, '\?1]:191_016 and thence to bhattery
through the winding of- relay
519 upon ener 0*121112, clog

._ OE pomtlon 1 into ]30%11310]1 9. The L cmt of -:

magnet 524 for advancing switch RS may

the wmdmn and armature contacts of mag-

‘be traced at this time From battery thr ough

120

net 524, conductor 525, the right-hand arma-
ture and 110111“1511 cont‘lct of I'elzw 503, con-

ductor 526, wiper 527, and the No. 1 bfmh-_

terminal . of the banh RS*. condiuctor 531

and thence to ground through the off-normal -

ter minals ot hfmk B? of (‘ode register B fmd o

wiper 532.

As soon. as the steering switeh RS refmheq C

position 2, a circuit is eqta,bhshed for relay

533 Whl@h “may be tr aced from battel y-

139



1-','563,'59797 __

through both windings of relay 533, conduc-

~ tor DUI: ‘the No. 2 terminal of bank o,
wiper 506, conductor 507 and thence to
oround at the ﬂwrnfﬂe contact of the mner

10

20

25

23
o1

o()

i
b}

nﬂht hand di'llldull{f‘ ot relay 318,

& .) -

.therefor
traced :trom battery through the normally
closed right-hand armature COthLtS anc low

hand armature contfz.d_._fa _
shunt from around 1ts 1'1{1111 h(md hmh Te-
sistance winding, so that 1'31.:13 535 is main-

i*uned energized in the circuit prewom]y

lhuld‘

533 , upon energizing, locks thl{.mnh its right-
11.;111d armature and alternate cont .’iCt 0
oround at the contact of cam 321,

circuit for advancing th(, translator letch

Th, Fig. 6

;bezitmg t'/g}(::: translator snwﬁda (md 67(539
switch.

The circuit for admnunu the anslator

switch may be traced from B ttew through

the normally closed vight-hand armature
contacts of relay 535, cor*ductol 536, the

armature contacts and winding of Steppmﬂ'
magnet 608 of the translator switch TS, con-
, ductors 609 and 537 and thence to Ground at
‘the inner left-hand armature contact of re-
switch under the
influence of stepping magnet 608 advances

lay 533. The translator
its wipers until one of the test wipers 610
or G611 encounters a bank terminal  upon
which test potential has been placed through
bank terminals and wipers of the code reg-

1sters A and B, when a circuit is closed for
In the case assumed, code regis-
ter A has been set in position 6 : and the code

relay 535.

register B has been set in position 2 and,
the circuit of relay 535 m

resistance left- hand, winding of relay 535,

conductor 338, Wmel 539 .md banlk termmal'
540 of bank A of 1e<719tel A, conductor 541,

wiper 542 and bank @mnnal 543 of bank B

of register B, <*onductm 544, test. terminal
613 and test wi iper 610 of trmslat()l switch

Tq the armature and normal contact of

 switching relay 614 and thence to ground at
:_th@ mmaimc contact of relay 533, over con-
ductors 609 and 537,

oizing in this cireuit, opens the operating

- Relay B35, upon ener-

ummt of stepping mmnu 608 at 1ts 11{}11‘{—

acecl ’rhlouﬂh both of 1ts windings.

C ]Iad the first code letter been R instead of
(), then the code register A would be stand-
ing in position 7 and the switching LE‘lﬂ"}T 614
would therefore be energized over a-circuit
extending from battery

lhmunh 1ts Wi ﬂdlnﬂ
conductor 615, tex ninal 564 oi the bank
and to nround through wiper 547 and, 'fhue-

fore, the test wiper 611 would be emploved’

for tesuncr pmposes
- Banks ]3J

rather than wiper 610.

Cawiteh
bmsﬂ istrict group, ofiice bruash and office
oroup selections 1equu"ed to attain access to
which, 1n the case assumed
nechanical

over con-
umtom 319 and 320, and at the ca;)nmf:,t ol
1ty 1nner left lmnd armature establishes a

contact: of the ouierl{zft

may v

to ground .
inner left- hand
lay 329, upon energizing, closes a lock g

contact of cam 338 (4

~opens the circuit previously traced over c
»and 917”
deei ergized and the counting of
“time by switeh M is stopped.

and removes tm,--_.f_moval Yo oroun d potentml firom cond Tuctor

4 asst

M
tand B¢ of the code register B

are cross connected to test ‘rermnnls in the
5 banks TS! and TS? of the translator switch

L} vy desived m enable the translator switelh

to assume v ;11"1011:3 pmztwns corresponding to
~combing fl}% 01 j)OngOlWS ASSTLM ed 1)“ Lh("
coue Hzg:f ' '

A and 1.
&t(}l
1){3%1,1:._,-,11

SEAYE.
r:‘kf‘\_}

HLLL
Lhe transh:

"-u.f:-,,

1); {}l,:’t,.ai.

switeh is now set in "tlm
{01 L{)ﬂ{l{)lliﬂﬂ’ the
and for e;*mltmlhnﬂ the dlstuct-

lm (mwr- (1@511 ed,
1s the O A Kland offi. e,
office requlring the 5et* ng
into position 7.

o1
of ﬂ1e elms 5\?1{{,,11'

~ Upon the enu*ﬂuatlon of le]&y 535, a cir-
cmt 15 closed to ad*& ince the class switeh 806

out of position 3 which may be traced

76

Ciﬂﬂ“ '

_

80

.thl()u”h the nhmmt winding of switch 306,

the lowel left- hmd contact of cam 305 (3 to -

15), conductor 330, the left-hand ar_ﬁmture_""

and normal cm}tac’r ot 1"eLLy 329, conductor

331 and thence to Glound at ‘{he alternate
relay 835.

to advance until class relay 829 Lecomes en-
ergized. Upon the class switch reaching a

has been -’Set 1m position

634 a circuit 1s established
which may be traced from

for relay 329
battery through

the winding of the relay, the upper leit-
“hand and 10we1 right-hand contacts of cam
3392, (;ondl, ctor 333
CTH¢, wiper 617, conductors 618 and thence
at thﬂ alternate contact of the

terminal 616 of bank

wmature of relay 535. Re-

cu@mt 1(}1 itselt extflndnm ‘through  1ts

T*’ffllldll’l“' and ‘the contact of -itg inner 11{“}11‘5-7
hand armature to ground through the lower
to 17), and at the nor-

C(}]J.Lm(.‘i right-hand

meal of itg 1111.:11;111{3,
ductor 213, whereupon relays 215
become

Upon the re-

213, ldav 9 2 hemmeﬂ energized 1n SQI]OS‘

battery through the winding of rela vy . 222,

cond uctor 221, the windine of relay 232, the |

sty Jiaef1 ba:nh terminals of bank M of
switch M, to ground at wiper 234, it being
med 11(‘ awiper 234 has been adv anced
through

sition and position 7.
Upon the energization of 1{,1.;1 232

Whlch may be traced

conductor 28.3; '{he 1111’1{31" left- hand ‘u‘mature

and %rmqture of
The class switch 306 cum]_nuﬂs..

Y Kkland office,

the {)p{i”t”}r‘ of stepping magnet
993 to SOMEe po.:,ltzon between 1ts 1’101"11’1{11 po-' o

a 1I'eé- -
storing circult 1s esmbh shed ior the swuch- -
from battery

through the winding of stepping magnet
9293, the armature” cont‘lds of thls mw*netf

90

-pos1t1011 COlleSpOJ{‘hﬂﬁ to the class set‘{,mn -
~of the translator switch T, 1f 1t be ¢ wssumed
that the switch TS
4 for routing a call to the O A
‘then when cla,sq switch 306 1*eaehes position

100

105

_ 110

| S

“with 1‘1121? 229 over a cireuit e“a:tendmo from

120 -

130



..*j;tml Contact Of IE‘LN’" 9‘3
. inner right-hand fu*ma'tuw and r‘on‘tqct oJf'_
~relay ‘)22 conduc
'{elmm s of bank
Cground {hmuﬂ- hwipe:

or 237, the strapped bai
Hi of sm'l{ch M oand '!,0
934, As the Wlpel

ol W‘ltch M pass pos 1’(1011 7, the circuit u[

| -outm' |

elren
| ?mm*omuﬂ

_'cm']t(j'h 400. the npner
C23 sam 401 (1) mnrhwtm 402, the left-hand ar-
-~ matureand alternate contﬁ.ct of relay 329, con-
 ductor 831 and thence to ground at the onter
- left-hand armature and. CO“t“Ct of relay 535,
~-To insure the movement of sequence switch

40

ed.

lamp 226 is maintained open at
r1ght- hﬂ‘“*d srmature

sender 1

relay 232, ¢o that

JSS N DS Jw wWipers of sw

are’ m)evﬁﬂ and -

Re’

it for advancine the sequence

the distriet . c‘e]ﬂf“‘ or
Thisg cirvenit 1”1*1‘1‘?’
maﬂne;:f

attervy - throuﬂh tho WHldl‘ﬂﬂ‘ of

U400 from one stopping posmon to another,
the circuit of the magnet of the switch 1s-”

406

nmmtfuned m*m* tho master cam contﬂ.ct 40%

S Pzti’b??;(}' 7‘71@ mwne?“-‘emz ?emsz‘mﬂs

I‘ollownm the dialing of the (:ode letter

cands digit 3, the ‘rhous‘mds register TH is

adv *11100(7 into position 3 thr oueh the opera-

tion of the stepping magnet 619. The cir-

~cuit of stepping magnet 619 may he traced ‘position 4.

~ from batterv through the wmdmﬂ of relay

contact of stepp
transmission of each mp? 11f-‘ae_tl“1mm}:h ‘the__ :
relay. 514 js cner-
oized over a eircuil ex Lendmﬂ through its

.'--,103 conductor 512, winding of mwne{ 619,
(‘011(1110t01 620, the No.

> and. thence over the circuit previously
h'acod to eround at the armature and back
ing relay 307, During the

windinge of maonet 619,

?--'wmdmw conductor ﬁ'l...) wiper ’516 ihe No. 92

terminal of the hank RS Tand (. {]lf‘ arma-

ture and back contact of stepping m aonet

6]9 conductor 820)- ,:1;1*'“1 th{mr‘e tO nround_
~over the circuit m'evlomlv traced.

ing the setting of the thousands T‘@ﬂ;l‘%t@" TIT

~ their respective steppmo magnets 621,
35:'311(:1 623 over conductors 621 6% md (mm

th steering switech RS advances into Dosi-

. . tion 8 preparatory to Con‘rrollmn the qethnn'-

of the hundreds reoister H.

- In a simliar manner with Steellﬂﬁ switeh
- RS m posﬂ:lonq 3,4 and B, the h’mldm] s tens
“and units 1"601313815 H.

; and . U are

con ductm 286 the;

;-'--thH of these m Agnes, reiny
1o Insure

the Nos.
and cont ﬂt F
the Tamp 226 1*& not operat-
ch M reach
~ poesition 8. the circiits ]"16‘1"]01181? traced

- throueh thﬂ windines of relavs 239 _fmﬂ step-
~ping magnet 223
of the cﬁ*ltch M. ig arvested with its Wmms:-
standing m 130011101‘- 8.
o nmmzﬂ Tm%mor tor ihe awitch. - :
I av 829, upon energizing. also cle ca'ﬂ's a.
-- switch
400 of the oﬂieﬂ sender out of position 1 and
into position 2 preparatory to controlling 1
11t blmh %ﬁlﬂcmnf"
traced from

wiper 234 civeut 1
which posﬁmn 1A

- controlling
“selection movemen

Teft-h: and winding

oht-hand. contact of-
~ductor-

“element, 4
‘the left-hand contact of cam 413 (2).
- of the deﬂrod line designation, the calling
-~ subscriber dials the fou"" numermd dio1ts. -_f___---pmn relay 407 of the ofﬁce gepdm

- In response to the dialing of the first Lhou—-if_*mxed in this cirenit.
cuit
- district qeler*tm out of position 3 !
This circuit extends from bat-

9 terminal of b‘lTll"'_j‘{.:Lct of cam 111 (3)

“armat ure

Tollow-
- the de};endm

et by -
622" and the upper r

119 is opened ab the contact oi cam 119, but

.'_1 Lspe“tlveh g and the ’tﬂtmmalfﬁ of b;-.,nL_ R

of the steering switch and during the fJDu*q:—u’-

v
Li1D

f)? szﬂ eré Z)s us?& 887(f‘f émn

"Vﬁth Se 11"'011(& Sy 1&11

{10 of dl%tw,t %e—._'_

514 1s energized

- pr oper oner atlon of the mag-

s nets over ]mﬂs D, 7 and K, respectively, _'md
doand 5 tedmn ]cs of bauL [

-oi ’the sttﬁu mng S‘rm,f‘”*l o

lector 150 1n position 3 fmﬂ the sender se-

quence sw itch in 1*)0*‘-?’(1011 2, a fundamental
tendmﬁ from the of--
fice sender throu: ‘*h the Wmmnﬂ ot the con-
trol relay 107 of the distr mt selector
1 1ts brush
This findamental cir-

Lbi; L]]}11%11

for
the dhml ot SB*GE’IO

cuit Eli‘cw he hawd hom bat tew through the

ioht-hand contact of cam 119 {5 ) the lower

the inner right- hang
and (:tmta'ot oi velav 1
finder = switeh = SF conduetor
335 ‘the -"mlffu:,i
(L ‘to  1314),

204,

cam 330 conductor

of relay 107, the upper

left-hand contact of cam 119 (3 to 6), con-
“ductor "4, armature
, wiper 125 of sender
con-

of - clags sw mh;_?:g,or_

the 1'1f~ht h.:md armature and back cm1tactip_..
of 1elay 404, - the lower 1‘10111: hand  con-
tact of cam- 40a cmmlucto** 406, Wmdlnnﬁ-m--'
ot sendel stepping relay 407, COl'ldl,IGtOI' 406

the armature and normal contact of 1"61&37 .

conductor 410, the 1 11111@1‘* Jeft-hand arma-
tur e._ and.

back contact of velay 411, resistance
12 and thence to 0101,111(:1 through
Lr}l’]L”:.:

100

1'@1:11 107 of Lhe dlStI‘]Ct selector zmd Step— -

Rel 010%3 a elr-

ay 107, upon energizing

ﬁ

for (‘hlvmﬂ‘ Sequience %wneh 110 of the
and into

105

tery thmmh the maﬂrne‘t wmdmn ot Se-z-*

quence switch 110, the upper left- hand con-

of cam 112 (1 to 6). i\flth the distriet se-

cirvenit is now closed

the 1nner rieht- hanm
e and front ('fmiact of whv 107 and
thence to Omund at the 1‘10ht—hand contact

110

-1ect01* sequencﬂ. switch 110 in position 4. a
for the updrive maonet,,

126 which eh’(enﬂs from oattew through the

winding of magnet 126, ‘rhe right- hand con-

tact of cam 118 (4), the inner right-hand

armature and front contact of th 107 and
‘to ground at the right-hand contact of cam -
UpON energizing, presses
portion of switch shaft 127
updl Ve

119. Ma vonet 126,

against. the confstmtlv ~rotating

120

drum 196, thereby causing the 11]}‘{?{11‘(1 move-

- ment of the switch shaft. “Upon the move-
ment of sequence switch 110 out of pO‘SItIO}I.
3, the initial energizing circuit of relay 107
which extends thr ouoh its left-hand Wmdmn o
.hht hand contact of cam

130




10

-
ltl'f“

25

ping relay 407 again energizes. Thus; d

S

i
o

inal eontact of the Nio: 2/ counting: relay 415

40

1,563,599

i locking circuit for relay 107 is closed. at
thig time thyeugeh its ledt-hand winding; left-
hand armature and front contact andi to:
the  fundamental cirveuit puevioushy traced

through the left<hiind: conbacts of cam 119
- As the switelhr shifit 127 approaches its

first brusheselection position, the shadt wiper
128 engages the fivst conducting” portion of
commutator segment 129 and a shunt cireuit

is established around: the winding of the: battery through the  winding of sequence:

sender stepping: velay 407. which may be

traced: from- battery through: the 'Ie.f:t?-hﬂ-amls
wanding, left-hand. armature and front con-

tmet of welay 107, the upper left-hand con-

taet of cam 119 (1 to: 6), the upper contact of
cany 120- (334 to 4),. conducetor 130, segment.

g pelay 426: Upon. the second deenergiza-
tion: of stepping’ relay 407, relay 427 be-
comes deenergized. and- connects lead: 416. to
the No. 0' counting: relay 428 and in re-

sponse:to themext deenergization: of stepping
velay 407 the Noi 07 counting relay 429 1s:

energized; elosimg: a: cwweuit. for driving: se-

¢

quente: switch: 400- out' of position 2 and into

position: 4. This:circuit may be traced: from

switeh magnet 400, the lower right-hand

contact of cam 439 (2}, the left-hand arma-
ture and! normali contact of relay 436, con-
cuctor 440y. the. inner right-hand armature:
and. nermal contact of relay 421, eonductor:

441 and thence to: ground at the armature

.71'5‘?

30

129 wiper 198 and thence to ground ab. the: and contact of ther No: 0/ counting:relay 429.

rieht-hand contact of cam 181 (9 to ).

Relay 107 is maintained energized over this
shunt eircuit, but sender stepping relay 407

- Sequence switch 4000 upon leaving: posi-
tion 2 opens:the:locking circuits of all count-
gy relays which have: been locked up at the:

8

is caused: to deenergize. As the switch:shiaft right-hand contacts of cam 424 (2). At the
127 continues i its upward movement, the time the:No. 0’ counting relay: 429 energized

wiper 128 engages. an: msulating portion of
sepment 129 and: the shunt eircuit previously.

4

traced 18 opencd,. whereby: the sender: step-

ing: the upward: movement of the switeh

shaft, the sender stepping relay 407 1g-inter-

mittently energized and deenergized. =

Under the assumption that the translator
‘switch 111‘*.‘;1}'5! been: set into: position: 4&,: q  ClI'cuIt
15 established: upon the first energization of

stepping relay 407 following the establish-
ment of the fundamental circuit, whieh
may be traced from battery through the No:
2 counting relay 414, the armature and nor:

lead 416, Fig. 6, terminal 627 of banl T

“of the translator switeh,. wiper 628, conducs

tor 629, class switeh. cam: 339, conductor 840,

~ the upper left-hand contact of cam 417 (2),

Gl

conductor 419; conductor 420; the normally
closed contacts assoelated: with. the. outer
left-hand armatare of relay 421, the upper

contact of cam 422 (1 to 2), the armature
contact of stepping relay 407, conductor 423

and thence to ground:through the upper con-
tact of cam’ 413 (1 to 2). Counting relay
414, upon energizing in this circuit, closes. a
locking: cireuit for itself extending from bat-
tery through its. winding; the winding of

counting relay 415; the armiature and front

contact of relay 414; the upper contact: of

cam: 424 (2) and: thence' to ground on col-
cuctor 425. Counting relay 415 does not en-

ergize, however, until relay 407 deenergizes

at the time the wiper 128 of the distriet

 selector engages the first conducting portion
of seoment 129, Upon the’ energizatlon. of
relay 415, the laad 416 is extended threugh

the armature and alternate contact of relay

| 85

415, the armature and wormal contact of the

No. 1’ cournting relay 427 and:thence to bat-
tevy thyough the winding of the No, 1 count-

the lower riglit-hand contact offcam 418 ¢2),

i vesponse: to theslast: deenergization:of step-

ping relay 407, relay 409 is: energized Im

and back contact the previously traced
fundamental cireuit extending through the
windings of stepping relay 407 and control
relay 107 of the district selector 150. As

soon: thereafter asthe wiper 128 engages: the

parallel. therewith, opening at its: armature 29

next imsulating: portien: of segment 129, the

cireuit of welay 107 is opened and: this re-

lay deenergizes; elosing:a circuit for driving
the district selector sequence: switch 110 out
of position: 4 and: into position 5, this: cir-
cuit extending from: battery  through the
maghet: winding of sequence switch 110, the
upper: right-hand centact of cam 111 (4),
the' inner wight-hand. armature and back

contact of relay 107 and thence to: ground at

the: right-hand contact of cam 112. As soon
as relay 10¢ deenergizes: the circuit: previ-

ously traced through the updrive magnet

196 1s opened at the inner right-hand: arma-
ture’ and: front contact. of relay 107 and the
upward movement of the switch shatt 1s ar-

rested. With: sequenee. switch 110 in posi-

tion 5 and the sender sequence switch 400 in
position. 4| the fundamental circuit previ-
ously traced: is-again: established and relays
107 and 407 again: energize. Relay 107,
upen energizing; causes the:movement ot the
distriet. sequence: switeh. 110 from: position 9
to position. 6, the initial energizing ctrewit of
reldy” 107 being: opened: as previously de-

1 00

305

1)

115

120

seribed:at the upper right-hand contact of

camy' 119 as soon asthe sequence switch leaves
position 5, but relay 107 remaining energlzed
over the fundamental etrewit through: its
left-ltand: ‘winding’ and the front contact of
its. left-hand: armature and the left<hand
contacts of com-149:
© As soon as the-sender sequence switch 400

veuches: position: 3y a circuit is established
through the 11:_‘_1ghtf-.limdi-wmdm’g::-of:; relay 102

'1:3:0'» o



~ from battery _
102, ‘the HPDer right-hand contact of cam

at the dlstnct selector whlch may be tr aced
thmugh the winding of relay

146 (1 to 10), the. outer right-hand armature

“and front cantact of relay 123 the lower con-

~ tact of cam 147 (3 to 10): wiper 148 of 407 again energizes.

switch SF, conductor 841, conductors 342

' ~and 343, 1*ee1stmce element 344, conductor

15 rent flowing tln*ough the right- hand windi
" is not sufficient to dlfferentmlly release -
~_relay.
' _'Vlleaches p051t10n 4, rela
29‘_"01,11‘5 extendmg throuﬂ*h the upper left hand
- contact of cam 146 (4 to 10) ‘through the: &
- winding. of relay 145 to battery Relay 145 fmght hand eantact of cam 417 (

lower right-hand contact of cam 418 (4), -
- g1zIng relay 107 when ‘sequence switch 110

reaches 1:)0511:1011 9 as Wlﬂ be helemafter de- -
*fscmbed - o L .

25

30

35

~ seribed

40

- 45

- ‘ment of the Shaft the brus

~and  are, therefore,

switch shaft approaches 1ts first group selec- .
tion 130511:1011., wiper 132 eng ages the

345 and thence to ground on conductor 495
through the upper contact of sender se-
_quence switch cam 430 (4 to 18).
102 1s dlﬁelentlally wound, but due to the.
~ inclusion of resistance element 344 in the

circuit of its rlcrht hand wmdlno' the cur-

~As soon as sequence switch
145 bec@mes ener

upon energizing, prepares a circuit for ener-

Dzsz‘mcz? gf?*o-u?) selecmaﬂ

As 00N as sequence switch 110 1eaches

Iy elay

switch shaft 127 is again driven up-

wardly. Since at this tlme ‘however,

tripping magnet 135 which was energized
~in position 5 of sequence switch 110 over
a circmit extending from battery
the winding of mw‘net 135 and the lower
‘right-hand contact of cam 115 (5 to 7), the

through

third set of brushes is now tripped upon the
initial upward movement of switeh shaft
127 and during the continued

nes travel over
the bank - W:Lth which they are associated.

“The remaining four sets of brushes on the

switch shaft are not tripped at this time
functionless.

~ metallic portion of the. ﬂroup selectlon seg-

55

GO

- segment 133, wiper 1382 and thence to oround '

ment 133 of the commutfl,tor and a circult is:
closed 1n shunt of the win ding of the sender

stepping relay 407 which. may be traced

from battval}r thmuoh the left-hand winding,
left-hand arm‘ltme and front contact of 1e-
lay 107, upper left-hand and lower right-
hand contfwts of cam 119, conductor 104

~at the rwht hand contact of cam 131 (9

65

to 7).
over this cireuit and the sendel s*pppmo*"

Relay 107 is maintained energized

Relay

ng
he |
110

position 6, the circuit previously traced for
the updr .We magnet 126 of the district selec-
- tor 1s again estabhshed through the right- ture and imnt contact "of reh

‘hand ccmtact of cam 118 (6) and the inner
right-hand armature and front contact ot

07 and in the manner previously de-

of c

upward move-
1ng- tthuﬂh the wind

elier D'IZO

As the

Arst

ey 5563;5’99

-relay 407 becomes deenermzed As

ment 180 tho shunt -

Lh&' '
switch shaft contmues 1n 1ts upward move-
ment and the wiper 132 engages the first
insulating portion of se
circuit Is onened and sendel %Leppuw relay
In this manner during

the further movemem of the switch s}nitf o

1n 1ts group selection movement, the sender
stepping relay 407 is. 111t01*11’11ttent]y on- -
ergized and deeneromed S |

‘Upon the first enermmﬂmn of the stn D-

ot

plng relay 407 a cucmt 1s closed for the_ -
No. 0 counting relay: 428, it being qssumedf]i .
that the callmo subser iber has dlaled such a

code as to set the translator switeh into PO- -
This circuit may be traced from =
~battery- through the Wmdmo of relay 498, =

~ lead 431 lead 431,

= of bank S‘* of the. t1 anslatol switch, wiper .

sition 4.

10. G termmal 6_?{):]

50

631 conductm 632 the contflct of class_;-s‘-"‘

upper -
to 4), the?.._ o

:conductors 419 and 420, the lower contfzctf—_}.'f

~of cam 4992 (3 to 4), the armature con-

90

tact of relay 407, conductor 432 and thence

413 (u to 4:)
enerm?mﬂ

self eztendmo through the winding of the

~ to ground t111*011t>‘11 the lower contact of cam
Countmrr rehy 428, upon
closes 2 1001&1110 cireurt” f01 6=+

95

No. 0/ counting 1elay 499, through the arma-

428
thence to ground through the upper contact
cam 4% (4).

oization of - steppmo' relay 407,

relay 499

! _:._'-enewm,s 1 parallel with 1ehy 409 and.
the-

| tmppmn spindle 136 has been rotated by the

closes at its armature and froni contact a

d.ll(.-

Upon the first decner-

160

cireuit, for advancing sequence switch 400

out of position 4. “This circuit may be .
traced from bfzttely through  the magnet
‘winding of sequence switch 400, the con-
‘tacts of cam 4492, the left- hand’ armature

and normal contact of relay 436, conductor

440, conductor 441 and Lhence to oround at “ N
UDOH._' R

the armature contact of relay 499

105

leaving position 4 the locking circuit extend-

1ngs of the counting
1e1..-;1ys 498 and 429 18 openul at the contact
of cam 424 and these relays thereupon de-
‘Relay 409, upon energizing, opens
the fundamental circuit at its armature and

back contact theteby causing the deenel-g,:
gization of line relay 107 oJf the ~distriet -

&,elector as soon-as Wlpe

next insulating portion of segment 133
Rela 107, upon deenergizing, oguns

its ] mner 11g11t hand armature and front con-

tact the previously traced circuit of the up-

drive magnet 126 thereby arresting the up- .

ward movement of the switch shaft for PO-

132 enﬂages LhO””

at

to

sitioning the tripped set of brushes on the
first set ot terminals of the first group of
terminals of the bank. At its 11‘11161"'11g11t- _
hand armature and back contact relay 107

--_closes the prevlouslv tmced mrcuri' for dmv o




ot

10

i ,':-.H"
iy

and. into position 7.

107 energizes over a cireuit eﬁ:tendmg from
battery throuﬂh its rwh*" hand winding, the

into position 8

1,663,699

ng sequence smtch 110 out of position 6
In position 7, relay

lower . contact of cam 108 (7 to 7%), the

lower contacts of cam 109 and thence to
hrouﬂh the alternate contact and
right-hand .;,.Imaiul'e of relay 101 and the
Relay 107, upon
energizing, closes a circuit for dri ’vmo se-

oround
lower contact of cam 131.

guence gwmh 110 out of position T “and

from. battery ‘throu ogh the magnet wind-

. 1ng of the sequence swwch the upper left-
Iy

hand contact of cam 111 (7), the imner

rwh’r hand armature and

of relay 10( the upper contact of cam 112
(7 to 8

151 Y 102,

Trunds 7?1,?362?1\«;/ mf the cZasé? wt selector.

A soon as sequence Swﬂ,ch 110 leaves po-

sition 7, t“e mltlal energizing circuit of re-
laxy 1)( 1s opened at the ]owe]
cam 108, but relay 107 locks up over a cir-

cult oxt@ndlnn from battery through its left-

hand Wmdmﬂ and. left-hand By m‘a,ture COTL-

- tact, the 1:1{}111; hand centacts of cam 138, the

30

-
o §

“minals of busy trunks, relay 107 remains
- 1()#&1 2l tp.

£5¢)

_t1 s,

the inner
contact of relay 107 and thence. to
ot the mglit-hand contact ot cam 119

ywind ne

right- hand. contact of cam 112.
ergizing, the circuit of the upchwe magnet

ouwl 110111, hand armature and front con-'

tact of relay 107. the lower contacts of cam
139 (7 to 8) to the test brush 140 and if the

hmt tyunk of the second group -is busy, to

around at the test terminal of such busy |
Upon reaching position 8 with re-
lay 107 energized, a civenit is established

tor the updrive magnet 120 which may be

traced from battery thr ough the magnet 126,

the lower right-hand contact of cam. 118 (8) 5
right-hand armature 1(1 Ii*ont

The
updrive magnet 126 upon energlzing .;wmn
drives the switeh shaft UPW ardlgr 1n ‘%Gdl{?h
of an idle trunk in the selected group. So
long as the test brush 140 encounters the ter-

When, however, an idle trunk
19 encountered whiceh it wiil be assumed 1s
the trunk terminating in tcrmm.ﬂs 186 187
and 188 extending to an 1dle 11]@0111;110 S0

lector 185, the 100L1]l“ civeult of relay 1{1( 18
opened and velay 107 decnergizes as soon as

the brushes 151, 156 and 140 hm_a been prop-

erly centered on the bank terminals of the
Until the brushes are so

selected trunk..
centered, relay 107 yemuins locked up over
A civeuit extending through its right-hand
, the upper contact of cam 108 (8),
ﬂu; brush centering segment 144, shaft wiper

13, the upper contact. oficam 118 (8Y, the in-
ner right- hand armature
ot mlaxr 107 and thence to ground at the
‘Unon. deen-

, which cireuit may be traced

alternate contact

) and thence to. ground at the right-

- hand 41'111.«.1&11@ and +1 fmt r*ontac:t of re-
o)

contact ol: |

O r"] |

troiling the selective mon

~and front contact

196 1s oljumd at the inner ri ohit- hand Alma-
ture of relay 107 and the uuward movement

ci the smtch shaft 1s taereby airested and a

‘circuit is closed at the inner right-hand ar-
mature and back contact of 1011}? 107" for
- driving sequence switch 110 out of position
Upon reaching posi-

S and into position 9.
tion 814, busy on ound patepiml 1s connected

11

06

to the multiples of test terminal 188 of the

selected trunk over brush 140 Elﬂd the right-
hand contacts of cam 138,

Relay 145 being emwmul at tlus time as
hereu before desc 1bed, a clreuit is estab-
Lished as scon as sequence switch 110 reaches
posttion’ & for again encrgizing relay 107,

which circult may be tmced from battery-'

80

through the right-hand mnchrw of 1@121?- _

107, the-lowu coatﬂct of cam 108 (9 to 10).,

the lower vight-hand and upper left-hand

contacts of cam 109 and thence to oround
at the armature contact of relay 140

lay 107 apon energlzing in this circuit closes

@ cirewit through its inner right- 11&11(1 arma-

ture and fLC}l’lt contact tor aclvancing’ se-
quence switch 110 out of position 9 and into
position 10, in which position the funda-
mental cirewt 18 extended over conductors

- Re-

124 and 108 and through contacts of CAINS .

1.::9 ‘1‘*1(1 j
respectively,

{, dno ngh: brushes 151 and 156,
ot {he distriet” Sele{j{,Ol "-“*Tlth]l‘

to the line relay (not shown) of tlm _m(:o_m-_ -

mﬁ selector &W’]‘tch 185.

It will be assumed that the 1me of the de-

irecd subscriber may be reached without em-
1 wying an office selector and that, there-

fore, the translator switch TS in posﬁ ion 4
fmll}hsl‘e q cirentt for admncmn the sen d“l

sequence switch 400 through pomtmns G and
8 which ave ordinar Uy enmloyed for con-

trolhnﬁ the selective movements of office se-

Jectors, into position 10, in which position

3] lum ament ] eireuit is established for eon-
ements of the 1n-
coming selector.  When, therefore, sequence
switeh 400 leaves position 4 following the
completion of district group selection and
passes through positions 43/ to 54, a cir-
cuit 1s estabhshud for relay 433 which may
be traced from battery through the winding
of relay 433, Ctmdm tor 434, the uppe left-
hand contact of camy 418 (4 Y, 1o 814 ), the
fower right-} mnfl mnhwt of cam -"1'?' (43/
to 6), conductor 435, wiper 633, terminal 634
of bank TS o

ductor 635 ;111{]

mliw 436. Relay 433, upon energizing,

CIOSLS a locking cireuit iol itself u\tendlm" -
through the lower left- hanu contact.of cam -
424, which locking cireuit is maintained en-
ergized until sequence switch 400 leaves po- -
At ity left hand armatire and con-

81*“1011 .
tact I*elw 433 closes g 10(31{1110 cireuit for

counting rvelays 428 and. 429 Wh.mh may be
traced fmm b attery through Wmdmﬂ of ve-

i Lh, (mmla‘lm switch, con-

ence to ground at the outer
1ight-hand .5111113{111(, anel bacl wnuu,t of

100

105

110

115

150



" a y 1”8 tllc W 111(:11110 ol 16111} 429 conductm

10
o %9(111@]](.9 ::.J‘n"lt(}-ll 400 1s a7 1ven mtc 13051&1011 10 |

“to 15).

| tme

tion 10 a
“through the winding of tr u:nl{ test rclay 349,
Fig. 3, for testing “the operative ccndltlcn

~this Ctrict ¢ clectcl

-

l '

eL:LS the upper contact of cam 437 (5 to 8),

the left-hand armature and contact of 1’*ehy '
- 433, ‘conductor 438 and thence to ground

ﬂllOH‘?h the upper contact of cam 338 (3

switeh 400 leaves posﬂ;mn § and at its arma-
~and  contact
cireuit of sequence switch 400 closed: so that

ff?f??]b ZC’S?L

W']th sender sequence Sw 1tch 400 in pOSl-
fundamental circeuit 1s closed

of the qclccted 111te1" office trunk.
fundamental circuit may be traced in part

from wiper 151 of selector 150, the right-

hand contacts of cam 149 (10) conductor
124, the inner right-hand 21111’1‘11,1118 and

Front contact of relay 12&;5 Wlp”l" 125, con-

ductor 3834, conductor- 335, 1st‘111cc ele-
ment 363, the contact of cam. 248 (4 to T),
winding of relay 849, conductor 3850, the

contact of cam 444 (9% to 10), the outer
and back contact of re--
lay 411, conductor 851, conductor 352, wiper
159 of SWlt(}h SE, conductm 158, thc lower
~contacts of cam L}( and thence to brush 156.
- If the trunk
- condition, that 18, has no open conductors,

left-hand armature a

tested is in proper operating

relay 849 energizes and at its armature con-
tact closes a c11“'cmt over ‘conductor 354 for
energizing relay 433. Rchy 433, upon en-

Crol1Zing, closcs a circult for advancing se-

quence switch 400 into position 11, Wthh_

circult may be traced from battery thl()llﬂ'h
the magnet winding of switch 400, condic-
355 (4 to 1), the lower contact of cam
( 10) the ]ﬁft hand armature and con-
‘ucf of 1chv 433 fmrl thence to ground over

ctuu

conductor 438 and thc uppcl ccnmct of cam'

338 (3 to 15).

H{h sequence gwitehh 400 1n ucfsltwn 11

a Joeal energlzinge civeuit is cctclbhshcd for

ot
- |

~gwiteh 4
cam 429 (-11),, conductor 423, the armoture

(5

Crelay

407 w lnch mav be traced from bat-
tery. through the 11ﬂht Thand contact of cam
156 (11) ccnductm 406, windings of relay
107
{ ﬂllut

t ot relay 109

sistance element 412 and thence to ﬂlcund at
the left-hand contact of cam 413 (11) - Re-
Tay 407, 3 upon encrgizing, closes a cireut for
advancing sequence switch 400 into Posi-
tion 12 which may be traced mem battery
thrcuﬂh ‘ihe magnet winding of sequence
the lower left-hand contact of

and contact of relay 407, conductor 432 and
thence to ground ﬂll"OUGh the lower contact

~of cam 413 (11 to 12)..

conductm 408, the- alinmulc and baclt
the inner Ileft-hand
tunmtmc and ba.ch contact of relay 411, re-

- ‘The No. 0’ counting relay . 429 is
- thus mammmcd cnelolzcd .nntll sequence

maintains the driving |
the lcft hand winding of ovel flow relay 457

ping relay 407,

1,563,509

[uwmmq Z)? us?z, sdccrﬁw n.

WVth ﬂ*cquencc cswqtch 400 in pcsnlcn 12

selector switch which may be traced in part

from brush 151 of the dist

335, the contact of cam. 336, conductor uu(

the left-hand ‘11‘111‘Lt111‘ e and back contact ch

relay 404, the lower contact of cam 456 (12

to 16), conductor 408, the windings of step-

410, the inner lcft hand armature and back

3612 and that the calling subseri
_thcrclcrc set the thcusqnds register TH into
position 3, a circult 1S now established for
the No. 1 counting relay 426 extending from
battery through the winding of 1*clay 426,
the armature and back contact of relay 497, "

'101 Ho the. Ifm er conta,ct of cla%‘ switeh

400 leaves position 12
~of the cnum:?cd ccuntmﬂ rel

at the contac t of cam P’»’L (1‘))

of cam 438, ccnductcr

conductor 408, ccnductm -
80
'---'_ccntqct of velay 411, the left-hand contacts
351 and thence as
‘previously tl‘ aced to brush 156 of the dis-

- The current flowing in this
civeuit is not in the propcr cir ect1011 to oper-

a fundamental circuit is cst‘tbhshcd ﬂz{tcnd _—
Ing from the office sender to the 111c01111nﬂ |

'1ct selector over
the cirenit previously traced to conductor

N S

ate the polarized relay 457, but sender step-

however,
e “Lscsumptlon “that the n-
on of the desired line is

ping relay 407,
circuilt. Ul‘ldcl {
merical dcswlmt

ber has gg

enermzes m this

leadt 475, 1c.-;1d 475, Fig. 6, terminal 636 of

bank T, wi 1per 60{
upper contact of cam 446 (11 to 12),

pl eviously traced through the armature con-
tact of relay 407 and to ground at the lower
contact of cam 413 (11 to 12). '

In the Wcll known manner the: count nn

relays are operated and locked up in succes-
ston during the br ush selection. :nmvemem

conductm 638, the
| the
“lower right-hand contact of cam 418 (12)
conductor 419 and thence over the circuit

100

105

of the Incoming sclcctcr 185 until the No. 0"1.-“ '

counting 1chv 429 is energized in parallel
with 1elm J_rO‘) thn the fundamcntal Clr-

cuit is opened dl’ld a circult 1s closed as pre- 1

scqucncc |
When switeh
locking circuits

viously traced for advancing
switch 400 into position 14.

, the

AYS are {;pcmd

fﬂmwmw (;?Oug) 6(’7(9‘(?‘20}8

With sequence switeh 100 in posmqm 14

the Tundamental circuit previously traced

-Hntmﬂh
relay 107
energizing:. cstabhshcq 1 (,ucmt {for the No. .

the windings of sender stepping
15 agaln closed. telay 407, upon

3 ccuntmn relay 447, it being assumed that

Jdead

the cal]mw subscriber has Sct the hundreds
register mto position 6. The circuit of relay
447 may be traced from battery through ihc
winding of relay 447, the armature and back

contact of the No “-’

and front contact cf.rela y 639, which relay

counting relay 449'
448, lead 448, Hig. 6, the cutcr armqtur .?

115

120)




A

10 Counting velay 447, ‘upon energizing, locks

4,963,099

18 enermxed at tlus time over terminal 640 conductor 549, the lower cont‘wt of class

switeh cam 359 (4 to 7), conductor 360, the
lower left-hand contact of cam 401 (17 )
and through the magnet Wmdmﬁ‘ of sequence

of bfmk H* and wiper .641, terminal 642 of

'hanl TH* of the thousands 1801ster TH,
wiper 643, conductor

hand (*011t.;tct of cam 446 (13 to 14),
]’}‘ﬁ(-"?' right-hand contact of cam 418 (14),
and thence over the circuit previously tr aced

_lUll ough the contact of relay 407 .to ground

at the upper contact of cam 413 (13 to 14).

up. blllOﬂﬁh the wmdm ot No..3" counting

.1ehy 449, the armature. fmd contact of 1“'ehy

447 and to eround through the contact of

D
M |

30 -

cam 494, Tn the well- known manner durmn'
the group. selection movement of the incom-
g selector 185, the counting relays operate

and lock up 111 suceession . unt11 the .No. 0/

_counting relay 429 energizes in parallel with
relay /—109 when the fund‘lmental circuit 1s
.o,)ened to arrest the selective movement of
the InComIng selector and sequence . switch
400 18, advanced I a manner pre VlOIFﬂV de-
-5(*1‘11}6:(1 1nto posnmn 16. -

T 'maZ b?*wsh 882(76‘2520?2

Wit 11 '-“"equence switch 400 in posmon 16

“the fundamental circuit above traced .

‘again established through the windings of
sender stepplng relay 407 and the wmdmo
of the control relay (not Shown) o1 - the
final selector 190. -Upon the energ ma,tl@n of

. relay 407 in this circuit, a circuit is estab-

[l
T ;

40

arle

'l
] |

60

lished for the No. 1 countlno
which may be traced from bflttery through
~the. Wmdmo oi relay 426, the armature and
Dack contact of Lhe No. 17 counting relay
497, lead 475, lead 645, Fig.
.._of the bank H3 of the hundreds reg ister H
wiper 647, conductor 648, the Iower rwht—
hand cazﬁtwcts of ‘cams: 44:6 and’. 418 _and

“thence thrmmh the fll‘mature contq et of re-
lay 407 to gro

relay 4926

6, termnml 646

tnd at the lower contact of
cam 418 (15 to 16). -Relay 426 locks up in

of the upper No. 1’ counting- 1"elfw 497 and

during the brush selection 1'10%111«3111, of the
fimal selector 190 the counting relays operate

in succession until the No. 0 counting relay
429 energizes in parallel with relfw 409,
when the fundamental cireuit is opened to
st the selective movement of selector 190
and  the. circuit premously traced 1s estab-
11@1 wed for advancing sequence switch 400 out

of position 16 into 1:»0'%11;1011 17.

It at the time sequence switeh 400 1‘&*’1011@3-
position 17 the calli

pleted  dialing
switeh R 11&5 advanced  info- position 9, a
cireuit s established : for -
sequence switch 400 out OE posmon 17 into
position 18, pr eparatory to: controlling final

ng . subscrlber hfvs com-
the register steermﬂ'

and

dmncnm sender

tens eolectlon - This clremt may be. traced

Hrom ground ‘”tt the inner right- hand arma-
ture. of relay 313, conductor- aOf wiper. 506,
terminal

48 of baenk qu’ of . SWltCh RS

644, the lower leit--
thﬂ,

RS
of ch::,s switch ¢

trol relay (not ShOWIl) of
and:the windings of sender stepping relay |
407 upon energizing, prepares

a circuit i:or the No. 1 counting relay 426,
it being assumed that the callmo* subscer 11::::*1

the: wnll-nﬁown manner throuﬂh the winding ;_'ha% set “the tens register T'in pomtwn 1. The

407.

18

switch 400 to babtel‘y

70

It 1s to. be noted in this connectmn that as

soon as the calling subseriber completed the
_fdmlmo of the umts digit of the desired
number,
vanced mto Pposition. 6 Whereupon a circuit
was estﬁblibhed for "tdvancnw 1t 1nto -posi-

tion 7, which may be tmced from battery
..,thrmmh the wmdmﬂ and armature contact

the steermo SWltch RS was %d-

of s‘reppmﬂ magnet 594 conductors. 525 and

f_}@";mper 521, bme termmal 550 of bank 8
conductm 551 tLe 110‘111: hand contacts

cam 861, conduetor 362, the
contact of cam 4&0 conductm 402, the left—- |

Thand armature fmd front contact of relay

0

529, conductor 831 and- thence to Ground at
the armature contact of relay 535

right- hmd contacts of cam 361.and thence
over. the circuit,previously traced to ground

‘at the contact of relay 535 and the svrltch 18
I._imrther advanced into position 9 over wiper .
527, terminal 954 ‘conductor 555, the upper
i 0011&161:5 of cam | 861 and thence to ground

over the circuit prevmusly traced

[f maZ tens seZec;twn

- With scquence S'Wltch 400 1n pomtmn 18,
the fundamental eircuit previously traced is

established throuo*h the winding of the con-
11&1 sefector 180

Iiela

civenit of rnla,y 2(} may be traced from bat-

407 and. the
Iielw

496, upon energizing, locks up in the Well-

_.._,_1:1101‘?11 manner tnrouuh the winding of the
- No. 1’ counting 1“elav 497 and durmo the

tens se*lectmh Hmwnwm of the ﬁ:ml seL_,ctcui

_;.190 ‘the counting re].:wq operate 1n succes-
Si0N untﬂ the Yo. 0 counting relay 4929
energlzes 1i: pamllel Wlth relay 409, when
the f‘undameptal cireuit is opened to arrest
‘the selective movement. of the.final selector
;ﬂnd relay.4
LEiZNg wla"f"c; 411 and 436. -- -
| Tl*o ca‘f‘{,mt of relays 411 and 436 may b be

29 esmbhghes a cu*cmt ier enel-—

—lf.

75

80

Upon
.1e%11111g posmon 7 switch RS is admnced
nto position 8 over a similar eircuit extend-
ing through ‘the winding of magnet 524,
through wiper 527, bank termmal 502 0011-

;-ductor' 553, the lower left-hand and upper '

9_0 R

L
C

100

110
tery through the winding of relay 426, the

~armature fmd back CGH‘L&@L of the No.
counting 1"61‘1}?’ 427, lead 475, lead 649, Tlﬂ
6, termmal 650 0f bank T? 'v*lper 651 con-
‘ductor 652, the right- hand’ contacts Of cam.
418 and. thence to. 01‘*01111(:1 through the arma-
‘ture contact. of Steppme relay
-;[_uppe contact of cam 413, (17 to 18).

120

Fo3()



[mecd {rom battcry throuﬂh thc Wllldlnoo.
of these relays, conductor 4o2 the upper leit,— |
~hand and Tower. right-hand contacts of cam.

the inner right-

B -
o] R

.
- N
1 -.‘::-:'

umd armature
_ 1 o]

conductm 4490,
“and back contact of 1*clay

451 (18),

ormator

g |

which may be traced through the wmdm

436, upon energizing

switch
contact 45(

400 1c:«,u es position 18 and opens cam

A54 and

4104 to battery

404 bcmo dms e
400 in its second revolution.

be traced. flom battery

winding of switch 400 the upper left- hand

~ contact “of cam 439 (18 to 1),
- the outer left-hand armature and front con-
5 tact of relay 454, conductor 455, the right-
~hand contact of cam 430 (18 to 1), and

-- ﬁthencc to olound on conductor 4%

Z”mcl umts selectwo

- With sequence switch 400 in pooltlon 2,
the fundamental circuit extending from the

~ control relay of the final selector 190 through
ay

the winding of the sender stepping rel
407 may bc traced in part from brush :

Sl

over the c11‘c111t previously traced to con-

ductor 887 the left-hand winding of relay
457,

the left-hand arimature and flont CON-~

" gtact of relay 404, the upper left-hand con-

tact of cam 4:’36 (2), conductor 400, the

windings of sender stcppmo relay 407, con-
“ductor 408 the armature and back contac{ .

of relay 409 conductor 410, the inner left-

| EI S ]
o |

last numerical . digt.

hand arnmtor and front contoct of relay

411, the upper right-hand and lower left-
hand contacts of cam 458 and thence over
- the cireuit pleVlOUS‘lY traced to blush 156
~of the distriet selector 150. | -

Relay 407 cnergizes in ‘this cireuit and
establishes a clrcult for the No. 2 counting

relay 414, 1t being assumed that the calhno
- subsert e has sel the units register U into
‘position 2 In 1"csponqc to the dmlmo of the
‘The cireuit of relay
414 may be traced from battery through the
1\*11’1*’1111"" ot 1c]£W fiH tho ‘11‘111‘112111‘8 and back .

416, lead 653, Fig. :
bank U, W'lpel"' Boo, conductor 656, the rig oht-
hand f11*'mftt111‘ and back contact of wipe- “out
~relay 864, conductor 3865, the contacts of -
cam 458, conductor 459, thc inner right-hand
;armature and front cont‘xct of 1"c1f1.y 411,
_conductor 420 and thence as plewougljj_

'_trflced through the armature contact of step- G
5

condvctor' 441 and thence to ground
contact of- \To 0’ countmO'.
_ Ay 429 Rclw& 6, upon energizing;, cloees_
A ockmo cu cuit for 1tf-*c1f and for 1cla 7 411
10 |
 of these relays, the mner 1"1nht hand ‘era-f
ture and front contact of 1c1‘1v 436 and
thence over conductor 488 to 01ound at the
upper contact of cam 338 (3 to 15). _
' connects ground to
*Londnctor 345 :[ol nmmtmmno 1e1fw 145 at
the district selector cnmnuod Llftcr sequence

Rclay- _

Relay 411 at its outer right-
hand arma tmo and front contact cstftbhsho 3
a circuit which may be traced over conduc-
:iol 458 and thrmwh the Wmdmgs of relays
_ - A circuit 1z now

c,.,dbhmcd for qdmncmn sequence. switch
5400 out of position 18 fmd into position 2,

‘the energization of relays 411, 436, 454 and -
o Tective to change thc circuits

- of the sender to operate with fscque‘lcc switeh
The circuit

for advancing sequence switch 400 may now
through the magnet

conductor 453,

Jeft-hand armature

F. A,

_*fﬁi:,ooc,ooo

contaet ol Lhc I\o 9 C()untlno' 1ch1y 4:1 5, 1&1(_-'_-_;_-::__:-- o

6 bank tcrmma,l 654 ol

s ping relay 4:0{ to ground at the upper con

tact of cam 418 (1 to 2). Counting relay
414 in the well-known manner locks up

throuﬂ'h the Wmdmﬂ of the No. 2" counting

relay 415 and dmmo the units selection

‘movement of the final sclcc tor 190, the count- __
1ng 1c1ays operate and Jock up 111 succession
.111]t11 the No. 07 counting relay 429 energizes

80

1N pmallel with relay {09 when the funda-

11’1c11tal Cll‘CHlt 18 opcncd to crrcst the Sclcc-

4. The circuit of sequence switch 400 may

_qucnoc s*o*ltch 400 is ‘Ith"‘lllced into posmonj-’ -

be traced from battery through the magnet

contact of cam 439 (‘)) the left- hand ATINA-

~ winding of switch 400, the uppel right- hand B

80

'turc ‘md h‘ont conmct of 1clay 486 conduc-__ |

the mmqtmc col1t‘1ct oI thc ,)?o O" COuntmﬂ
-le].ﬂ,y 4:09 |

Since 1no- St‘lthIlS dlﬂlt% ]mvc bcon dlolcd

'--by the calling subso]"lbcr the No.. 0’ counting
‘relay 429 remains locked to cause sequence

switch 400 to advance directly from posrttlon' :

2 1nto posnlon 10..- The locking -cireuit of
relay- :
through the windings of relay 428 and 429,

429 may be traced from b‘ltt@l}

the COIlt‘lCt of cam 460 (3 to 8); the ou tc1 -

1’*101113 hand contacts of class switeh ¢
conductor 362, the upy

“mature and frount oonmct of relay 329, con-
ductor

t)t_h) |
fo:Z];,. -nr] S(’!(’C?L&G?E

and front contact of
velay 454, conductor 455, the upper. right-
hand and lower left-hand contacts of cam 451
3 to 8), conductor 461 conductor 551, the
ﬂﬂl 1)61 o
ver contact of cam 450 —
(2 to 10), “conductor 402, the left-hand ar-

105 |

1140

331 and thence to ground at the outm LT

lett-h: md fmm{ur *md J"ront coomcf ol m]m;
'I'"}"" - ) | . -

Bo]lowmo umto sclcc f1on thc fscqucncc

the fundan’lontal cllcmt in the manner - 11111

described in ‘the Patent No. 1,505,171 to 1
issued Ang. 19, 1024: helun—j;f
~ before referred to and Wlth the c;cndcr se- -
quence switch 400 1n pocsltlon 10, both the
“sender . stepping relay 407 and polalucd-g.”:
overflow relay 457 energize.

Stearn,

Relay 457 ener-

- switch of tho incoming selector is advanced
to reverse the direc ’uon of current flow over -

oizes at this time since its two windings

over conductor 463, to Olound on conductor

425 thronnh Lhc ]owcr Icﬂ hond contact of

operate cumulatively, its right- hand wind-
mg being cnclnmcd over a c11'c111t cucodmn_}

-1‘%0



——— - —
. - I.

—— —— o ra— — . - ——

10

20

25

- dhH

&1
-l

GO

- relays 307, :
* closed for Wlpe out relay 864 which may be

‘traced from battery through ' the wi ﬂflmﬁ
65

“eireuit.

1,563,599

cam 430- (9 to 10) and upon energizing, closes
o cireuit for relay 421 swhich may be traced

fl om battery through the winding of relay

421, the Thner left- hand f11mf11ure and con-
tact of relay 454 and thence to ground at
Cthie armature contact ‘of relay 4&(

Rel.;w

421, upon energizing, closes a locking circuit
for tselt E‘{ten{hnﬂ Trom battery thlouoh 1ts

winding, condiuctor 468, the lower left- “hand
LOllt‘lCL of cam fil—uO (9 to 10) to bmund on”.

conductor 495.

Relay 407, , Upon enewmmﬂ over the funda-

a crcuit for the

be traced
Trom hatlu; tthwh the Wmdmﬂ of relay

mental mrcmt estf\,bhshe
No. 0 (,mmtmﬂ relay “which may

428, lead 451, lead {L'b ~the outer left-hand
armature and front c,ontam of relay 421
the upper contact of cam 492, the at matire
and front contact of relay {UT
4923 and ‘thénce to ground at the’ upper ¢on-
tact of cam 413 (9 to 10).
counting relay 4

nmeﬁ of the No. 0’ counting 16151‘,7 199,

which l‘t‘ttel relay becomes mern]/ed as 50011_
as the sequence switch of the mneoming
selector advances to open the fundamental
When the fundamental crircuit is
opened the current flowing through the left-:

hand winding of relay 457 is cut off and 1fs

energlzation 1s no longer maintained. bv 1ts

I'wht hand winding onlv Upon the me-"--'ftery through ihe right-hand contact of can

mmtlon of relay 199.. a cireult 1s closed for

{Jnm o1z advance 1eLns 355 and 366 which

nay “he traced from battery through ‘the
wmdmos of these relays in- 1)‘11“111b1 ¢on-
ductor '.}6( the inner rizght‘hand -armature

“and alteumte contact of v ela,yr 491, conductor

441 and thence to- 0*1‘01111(:1 at the atmature

‘contact of relay 499, Advance relay 366,
“pon ‘energizing, closes a locking citcuit for
itself and for advance relay ™ 353 ‘extending

through the ihner right-hand armature of

1'0199;? EJG and to ground at the upper (*011tf1c
‘of class switch cam 338 (3 to 15).

Advance relay 866, ipon energizing, opens
the

‘turn, opens the ]oc,luno cireuit of control
wlfw 107 {heleby fldvmumz sequence switch
110 out of position 10 and into position 11.

“The circuit for sequence ‘switch 110 may be between the control relay 107 of the district

selector :and ‘the office sender which may be

‘traced “from battery through ‘the magnet
winding of the sequence SW11:(311 the upper

r1ght- lmnd contact of cam 111 (10) the m-

ner' right-hand aimature and back contact
of reLw 107 and to ‘ground ‘at the right-
‘hand contact of cam- 112, As- 800N a8 se-
~quence ‘switch 110 leaves pasﬂ,mn 1014, ‘the
‘dialing -civeunit previously traced over the

opened, thereby causing the deeneryg ization'of
312 and 318. A - mrcmt

ot Um Telay, conducim ,)GS the (‘on{fwt |

the magnet -
the upper right-hand contact of cam 4 )9

tact of re elay 436, conductor -
- rieht-hand armature and front contact of

Culldl 1etor

The No. 0
428 locks wp ‘through {he--.

-cmt for removing the ef

tor 425, the armature and tront contact of

clreuit 'plekusly trlced euendmw -

throngh the winding of velay 145, which in -(]1 to 12).

1s now ‘cam 405 (1

LLJ.‘%S switch ¢ cam 369 (u to L})j eﬂmductm
37Q, conc HCLOL 399 and tha ee o “!Ohﬂd at

'—Lhe armature nnd back contact of velay B T'._.
wlm, 864, upon energizing, cioses a locking

eirenlt l{u 1tseL befmﬂm th

g through its m-
ner left-hand arvinature an

d contact an«d

(3 to 10)

and ‘at 1‘( intermediate left-

.hand armature established a cireuit for ad-
vaneing the sender s

0L POS 1’!:10:1 10 and mnto position 11,

sequence swi itch 400 out

his
circuit may e traced from battery tm‘mwh

vinding of ¢ sequence avwiteh 400

(10), the: left-hand armature and front con-
. *""J the oute

relay 421, conductor 371, the left-hand ar-
mature and front cont tact of relay 353 and
thence to ground ..:1{.; the intermediate loft-
hand armature and contact of velay 864.
With sequence %Wltch. 400 1n po“mon 1

“the locking cirecmit oi relay 421 is opened
and relay 107 1s connected 1nto o local cir-

L

‘ect of the polariz-
g current which previously flowed thrmwh

its winding and the winding of velay 4 57

and for the purpose of ﬂdvancmﬂ the se-

quence switch 400 into position 12, The

cirenit of relay 407 may be traced from bdt—

456 (11), conductm 406, ‘the windings - 01

stepping 1‘elay 407, conduetm 408, conduc-
tor 410, the inner Teft- hand arma ture -and

front contact of relay 411, the upper con-
tacts of cam 458, 1*9818td1106 element 412 and
thence to 01‘0111’1(1 at the left-hand contact of
~cam 413 (11\ _
Jay 407, a circuit is established for advanc-
ng sequence switch 400 into position 12

Up()ﬂ the energization of re-

vhlch may be traced flom ba ttﬂry through

the magnet winding of 5W1tdl 400, the 1011 er
- Jeft- hand contact 0[ cam ¢

o

458 (11) condue-

Steppmn relay 407, conductor 432, and thence
to-ground 'at the Iower contact 0[ cam 413
“The (31101 its ‘of the sender are
now in condition for controlling talking se-

lection-at the district selector 1WO

‘A fundamental cireuit is now established

s

LRV

rtho:{ ce to ground at drua upper contact of cam

LI

08

100
105
L1

2113

traced from battery through the left-hand '

winding of relay 107, the upper right-hand
contact of cam 119 (11) the lower Toft- hand
“contact of cam 119 (11 to 14), conductor 124,
the inner right-hand armature aml {front
'.c01’*=t*10t of 1‘0]137 123, wiper 125 -of switch

s, conductor 334, the outer “10114,—11;111(:1 a1-
Jeft- hand ‘contacts of cams 160 and 166 1s

mature -and front contact of adv mcee relay 10
866, conductor 872, the left-hand contact of

92, Cor*ductm' 406, the windino of
stepping 10133? 407, condua‘tm 408, the arma-
ture and back: wntqct of relay 409 conduc-

“tor 410, the 1mner le[L hand - fzrn'mtme and 100



;'-:-_{1:01:1'{;' contact of 1614;1}' 411 the uppel ol
tacts of cam 458, resistance el ement 412, con-

ductor 464,
465 (12), 11‘18 right-

- I

uhﬂ left-hand contacts 01‘ canl

~ minal 556 of bank RS, wiper 557, conum—
~tor 558 and thence to m"ound at the 1nner
~ right- hand armature. and back contact of

10

relay 818. Relays 107 and 407 energize 1in

‘this cncult relay 107 closmﬂ a clrcult as

- IlpOll 81161‘0 1/ 111

hand armature and ‘lltel-'_.
‘nate econtact of 161&?’ 454, mndmLo 438, ter-

~previously fr aced for driving sequence switeh -

110 out of posﬂ;lon 11 and 111t0 1:)081t10n 15,
- unless this civeult 1s mterr 1“=pi:ed at il
ture contacts of relay 107 prior to the se-
quence switch reaching position 15.

ne arma-

as sequence swibteh 110 leaves position 11,
the initial energizing civeuit of relay 123 is

~opened at the lmvel ]Lft ha ld contact of cam
25 1s maintained-
energized over the cucmt o&tondl 1 through
111(‘11110 of |
relay 123, the lower contfwt of cam 146
“to 14), the outer right-hand armature and
front contact of 1@1:1 r 123, the upper con-

tact of cam 147 (11 to 16), the outer right-
~hand armature and front contact of relay sc

115 (2 to 11). but relay

the wmdmn of 111u011EL 1186, the 1
(11

'1.,__563‘;599_.'

the first

chellel O uatlon of 407 .

1el‘w |

When sequence switch 110 ig-passing through
| posltlon 11%@, the No. 0% countmo relay 4.;.;. T
energizes in parallel with 1"@1%*? 409, velay
409 opening the fundamental circuit and

]00115-, up thr ough the W111d e
ing of Lhe No. 0" countmo relay 429, upon'{'_' |

causing thereby the release of relays 107 and |

407,

-J:»,elay 107, upon deenergizing, opens
‘the previou 51}? - traced circuit extending

through the winding of sequence switeh

- 110 an position 12.

AS =0011

hand windings of repeating coil 189
to the Wmdmos of polarized relay 174 and

brushes 151 and

the contacts of cams 149 and 157 to the right-

the calling subser 1bel ‘s line is connected
through econtacts of cn vng 160 and 166 to

- With sequence sxut(h 110 of the district
selector 1n position 192, the

156 of the dl:-z:{l](t %o]utm are connected over

) 3.11(1_- |

. .-r‘-
i~
L

the Wl_ﬂdlnﬂ -of supervisory relay 175 and.

the left- hfmd windings of repea ating coil 189.

1}? cet forth 1n the afore-

rrent 1s

_in.the manner ful

107 and thence to- owund through the lower .

“contacts of eam 119

30

”'_the upper 1-wht huﬂd contact of cam 119

35

55

.;ductor 374,
__ _.0011(: luctor 459, the inner right- hand arma-
ture and front contact of relay 411, conduc-
. tor 420, the lower contact of cam 422, the
qrmfttule contact of sender
407, conductor 482 and thence to ground at

65

| -"'1110

119, | -
_ Durma the rotation of 5equence SWltch'

110 from position 11 toward position 15, an
- Intermuttent GI'ound is connected to the fun-
damental circuit in shunt of the windings
of sender qteppn‘w relay 407 which may De

Wmdm

5 {from b tﬁer

mental circuit through its left-hand wind-
1eft hand armatme and  Tront. contﬁ,ct-

“As soon as sequence
switch 110 leaves position 11, the mitial en-
erglzIng - 01101,111: of relay 107 is opened at -

and thrmwh the left-ha nd contact% of cam 1

_conductor 526, the right-hand armature and 3
~normal contact o1 181(15;' 503, conductor !

traced from batter} tnr’mOh the left-hand

the leff hand

“upper -

and 1854, . :
At the Ohu,u suldm upon the energiza tlon

of sender stepping relay 407 in the funda- ¢
‘mental circuit, since the - class gwitch has.
been set into posﬁzmn 7 for a full mechani-

cal call, a cireuit is estabhshed for the No. 07

) covntmﬂ relay 428 swhich may be traced

the contact of cam 467

stepping relay

the. lower contact of camn 413.° Rehy 428

to ground
and lower-
1ﬂht-h:md contacts of cam 1305 this shunt
{11*(::1111, bamﬁ elocaed . ])OSIthl’lS 113/3 19%;,_

Jeft-hand armature-and front con-
tfact oi 1‘@1&\; 107 and - thence
thr 011011

lay

_E};H‘[
5-.'(111(:

gaid J‘ltent to F. A. Stearn, the call

1ber line is tesLed anc 1111(} ng cu
:a,pphed thereto

(’d ‘:*Lib

I‘ollowmn tﬂkmg seleetmn ﬂ,nd tlle de.

__',enerﬁwfltlon of 161.:1}7 107, the holding cir- o
but relay 104 remalins iocked to the funda,-.

o

cuit for relay 123 is Onwed and lelw 123,

upon deenergizing
302, A cireuit, as now closed for adv
ing the steering switch RS into position 10

.._--Whlch may be traced irom ground at the

outer right- hand armature and back con-
act ot I'ehy

ter T‘f

and into

switeh 806, the lewei Jeft- 1"'911(1 contact of

through the winding of relay
498, lead 481 lead 431 Fig. 8, the upper con-

(1‘9 to
, the lowe}:*' comact of cam 458 (12),-4-'

876, terminal 560 of bank RS (5 )

cam 305 (3 to 15), conductor 330, t;,omlu(,tm'

RS

wiper H57,

, opens the circuit of re-

anc-
Teu

302, conductor 375, te1 minal -
559 of bank RS* of switch RS, Wlper. 5T,

efm%ilei 110 for qrwstmo sefmencﬂ %W’ltC]l:. :

103 -

595
thence ﬂnouoh the armature contacts =
_wmdlnﬂ o steppmﬂ magnet 524 to b sat-

With steering switch RS in position
10, a cirenit is now cloged for adv: 111(3111rr the !
_clagm switch 306 cut ot posnmn -
position 16, which circuit may be traced
~ drom bqttﬁm through the magnet ‘Wmdmg of-

115

switeh -
conduet@l ‘558 .:.md thenee“'

to nround at the inner right- hqnd mmahne_
and back contact of 1"elfn,r 313,

As soon as class switch 306 leaves pfmi1011.__}_:1_-'-3-__‘_!-, '
15, the locking circuits of advance relays

tact of class SWlLCh cam 373 (6 to 10), con-

353 and 366, of wipe-out 1el‘w 364 and of

transfer 1‘elays 411, 439,

- CI'g 17€.

W’:{th class . smtch 306 in poﬂuon 10, the_,
‘right-hand operating winding of relay 533 is
shunted over conductor 561, the lower left-

, hand and upper right-hand contacts of cam -

1T

454 and 404 ar_f?t:
~opened at the u*‘aper conhct of cam 338 (3
to 15), and thc% 1elms thereupon deen— R

e ———— . o i

|
]
i



10

397,

“conductor H58

11,563,509

Gﬂnductm
nal 560 of bank ok switch RS, wiper

armature contﬂct of relay 31‘% and 1e11}?.

533 upon deenergizing closes a circuit for
advancing class switch 806 into 1)031t10n 17

. Mot g7y -

and opens the locking cirewit of relay
The m:tmnt Tor u;lvmcmﬂ (*11% switeh 3

into position 17 may be traced fromn hfzttu'v
thmmh the magnet winding of switch 806,

3
o} a :.“L

the lower 1'101115 hand contact of . cam an'
(16), con: ductor 377 {, the right-hand arma-

ture and back contact of 1'el¢w 533 and thence

to eround on conductor 319 at the eontacu'

of c] ass switch cam 321. Relay 535, upon de-
energizing,

_ sendor mquence switch 400 out of 13031‘(10?1

20

5,

release relay 508.

1)

|
5 3

H

05

o1 caimn
wiper 6006

10 1101111.;11 13051t10n

tions.
A and the doenel elzation of slow-to- 1‘@1638@

12 1into normal position 1, which may be

traced from battery thro uﬂh the ‘magnet

winding of switch 400, the lo wer right- hand

contact of cam 401 (2 to 18), conductor 468

and thence to ground at the inner left-hand
armature and back contact of relay 535.
With class switch 8068 in position 17,

'1(35{01111“ circuit for the units register U iﬂ‘

c-*-atabhcshpd which may be twced from
cround at the inner right-hand armatiie
and b‘lCL contact of 1e1av 313, over conduc-
tor 558, wiver 557, terminal 560, condluctor
510, conductor 880 the right hand contacts
32‘?5 conductor 523, conductor 607,

banlk Tt ()Jf the units register U, the arin

ture contacts and maonet v'mdmﬂ Of step-‘

pm;{ magnet 623, conductor 512 and thence
to battery 1]11011{111 the winding of slow-to-

Relay 503 and stepping
magnet 623 energize in this circuit, the mag-

ter to be restored to normal position. Agsoon
as wiper 606 reaches its normal position, the
erounded conductor 607 1s connected through

wiper 606 and the 1101‘11’1&1 terminal of bank

UL,
normal terminals of b.:mk T of the tens
Teglster
_ nef w mi‘mn of stepping magnet 622, conduc-

over conductor 605, wiper 604 and off-

T, the armature cont&cts and - mag-

tor 512, thence 1o battery th ough the wind-
ing of relay 503. Through the opemtlon of
111.-_1011et 622, the tens register T 1s restored
In a similar manner all
of the registers including the code registers
A and B are restored to their normal posi-
Following the restoration of register

relay 503 which Is 111a1l1tf11ned energlzed in
series with the windings of the steppmﬂ*

magnets during the restor ation of the regis-
ters,
steering switch RS out of position 10 into its
normal position, which circuit may be traced
trom ground on conductor 607,

a ciremit 18 established for ‘LdV‘LDClHG

through the
wipers and normal bank terminais of the
m 1}11{11{:211 and code registers, conductor 562,
t! L0 tu*mum] of bank I{Sd,, wiper 527,

'E ..L,."‘ii.

330 conductor’ ‘376 temm-_-

1}{ |
and thence to O'I‘Olll’}.d at - Lhe' |

'imnj a circult 1s est

closes a circuit for advancing

and the off- noxmal terminals of

Restoration o
net 623 causing the wipers of the umts regls- ©

conductor 596 the rloht hand armature and

- A7

back contact ot mhy 503 conductor 525 and '

thence to batt tery throuﬂh the armature con--
tacts and winding of steppmo* magnet 524.

As soon as steermﬂ* switeh RS 1eachas nor-

mal POSmon the circuit of magnet 524 1s

opened at the wiper 527.

~With steering switch RS 1n normal posi-
ablished for advaneing
class switch 306 into pos tion 18, which cir-
cuit may be traced from battery thmaﬂh the
magnet winding of switch 306, the upper left-
hand contact of cam 305 (3 to 17 ), condue-
tor 378, the normal contact of bank- RS
wiper 55( conductor 558 and thence
ground at the inner right-hand armatme

70

o 80

and back contact of re lay 313. When the

class switch leaves position 17, the locking
circuit of class rehy 529 is opened at the
lower contact of cam 338 (4 to 17). With
sender sequence switch 400 in posxtmn 1 and
class switech 306 in position 18, a circuit is
established for qdmnmng class switeh 306

89

into normal position 1 which may be traced

from battery through the magnet winding !
of switch 306, conductor 379, class switech

cam 380 (18), conductor 469, the lower eon-
tacts of cam 418 (1), conductor 419, the in-

ner right-hand ax mature and back contact of
relay .._11 conductor 420, the normal contacts

of the outer left-hand armature of relay 421,

the lower contact of cam 422 (1), conduetor

423 and thence to ground at the upper con-
tact of cam 413. Thﬂ circults of the office

‘sender are now entirely restored to normal
-condltlon and the dender is mmllable LoT use |
1n estabhshmo othel connectlons

of the cmmectwﬁ %pon the tor-
mination of the conversation. =

Upon the nmvement of the distriet se-
quence switch into position 12 for establish-
ing the talking circuit through the repeat-

mg coil 189 of the district 11111{ the eircuit
of relay 102 was opened at the upper left-

hand contact of cam 115 (2 to 11), but velay

10

102 1s held eﬂerﬁlzed over the armwture and

front econtact of l'elay 175 and the right-hand

armature and front contact of 1"elay 102 dur-
ing conversation or so long as the
subscriber maintains his receiver off the
switch-hook. Upon the termination of the
conversation and the restoration of the call-

'1110 subscriber’s receiver to -its Sﬁfltchhooh

1e1ay 175 becomes deenergized and opens the
circult of relay 102, which in turn, opens the
circult of relay 101.. Upon the deenergiza-
tion of relay 102, a circuit is esmbhshed for
advancing sequence switch 110 out of po-
sition 12 and into position 17 which may be
traced from battery through the mfwnet
winding of switch 110, the left-hand con-
tacts of cam 176 and thence to ground at the
normal contacts of the 1'1011‘5 hand armature
of relay 102 Upon the dees nergization of

calling

199

125

139
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relay 101 sequence swﬂch 110 is advanced

out of posﬂ:mn 17 into position 18 over a

.__scucmt which may be traced from battery

ture and back contqct of 1*e].:1y

~through the mw*net wmdmo of switch 110,
“the upper left- hand and lower right- hfmd

contacts of cam 176, at the right- hand arma-
101 to ground

- ?a*“ the lower contact of cam 131 (17 to 15).

Pont
Ly

~~ normal position, a circuit is established for
advancing sequence switch 110 from posi-

35

40

- manner..

45

Az{tm}msz ?’*@Zease 0]“ Séﬂde?" m’zd mwﬁ?ﬂg of =

GO

Wflth sequence switch 110 in position 18 a
cireuit is established for the downdrive mag-
net 177 which may be traced from battery

‘through the winding of magnet 177, the

upper right-hand and lower left-hand con-
tacts of cam 176 and thence to G‘l‘OHnd at the

~ 15 normal contacts of the right hand armature
. of relay 102..

~ presses the dependm

shaft 127 against the constantly rotating

‘Magnet 1(( upon energizing

downdrive drum 178, thereby moving the

‘switch shaft downwn‘dly into normal posi-

tion. As soon as the. s*mtch shaft reaches

tion 18 into normal position 1

eoment 179, Sh&it ‘wiper 132
and thence to. 01‘01,111(:1 at the

rehy 101, cut-off relay

p051t1011

the establishment of the connection between

the lines of the calling subscriber C and the
_called subseriber D lns now been restored to_
--1101"111‘11 COlldlthIl - S TR

'- GCCZZ to trouble deste. -

| Let 1t be qssumed that parts of the sencL1
~ have been actuated in response to a calling
- line as pr evmusly described and that sw1tch_
M has moved to position 4 before any part
‘of the desired number has been dmled by the
" subscmber S

It will bei"emembel"ed ﬂnt at thls point of

- opemtlon switch RS 4s in its normal posi-
. tion and an actuating cireuit has been. estab-

- lished to operate relay 504.
‘therefore Lstabhshed for actua,tmo relay 566

A ciremit 1s

which may be traced from bqttery through

the left wmdmﬂ of relay 566, right contqct_
and armature of relay 504, brush 2‘?9 and its

assceiated confact at position 4, rconductm

o

;.UO nﬂht outer cont act 111(:1 ar mathre m re

"'5".;1%: 202 conduetor 2‘”1 norma

armature and contact of 161” 504. -
, 566 upon enerﬂlszr establishes a1 obmou&. S
energizing circuit for- re]ay 568, opens the 7
uctor 607 and at =

“which is effective as soon as relay

L which may be
traced from battery through the magnet
"~ winding of switch 110, the lower right- hanrllg
contact of cam. 111 (5 to 18), the normal

~ commutator ‘net 524,

upper 110‘11‘5—7
20 hand contact of cam 181 (9to 7).
~ Upon the opening of the circuit- through
106 of the. ?(“1111110;_
'_subscrlbel s line becomes deener 01zed and 1 n -
the well-known manner the SubSGI‘ILEI S 1n-.
“dividual line switch 100 is restored to normal
- “When sequence switch 110 leaves
position: 1414, the holding circuit over the

~ right-hand contacts of cam 138 and test._,'
 brush 140 is opened and the release of incom-
ng selector 185 and of final selector 190 is
initiated and takes place in the well- Lnown' |
All of the apparatus employed in.
S Ing

570 and the No. N
When the switch RS reaches position 2, 1e-—

Jay 583 becomes energized over a cire __
'. tendmo* through its wmdmns conductor ﬁuﬂl
‘the No. 2 termmal of bfmk RS, wiper UO()
507-and thence to n'round at thej_
~inner right-hand armfttme fmd fronf con-
_,_tact of rehv 313. | | '

-ta(}t relfw ;}6

‘setting of the translator SW]tG
8, connechon to a trunk- 011 cuit

-front

- of bank TSt of the translator switch.
nslator switeh
.is started and undel the m‘]uence of 1ts
steppmn magnet { 308 mtqteq 1ts wipers until

ages the bank ter minal -
657. |
‘minal 657, relay 5353 becomes enerrlxed to

and to 1nitiate the movement of «

inbefore deseribed.
-that Hle Lr‘amlatm ";WU ol

- '1:533?599 _

1 (,onta.ct fmd

armqture of relay 568 to ground . thmwh

Rela

ClI’C‘l‘llt e‘s:tendmg over cond
its inner right-hand armatu

re ‘md front con-

t‘LCt eStELthhES . 1001111]{) Chcult for Jteelf E

BEE be-

COMES enerm/ed as heremfd:ter descmhed
Relqy 068 upon ener gizing cloqea a 011"01111:

1 into posum

contacts of Ste},pmﬂ magnet 504

ot |

o switeh
-RS from 1101*11’1&1 pos1t1011 thrmwh posztlon :
The steering switch is
advanced: 1rom nomml pogltmn mto pom—_
,. tion 1 by ¢
portmn of SWltrch'

. £

__bﬂttel V. thl Ouﬁh ﬂ]_e Wlndlﬂﬂ Eﬂld 3111]3,{:111{3:
, conductors
525 and 526, wiper 527, the 11013111 al terminal

of bank RS, conductor 528 the outer left-

hand armature and front contact of relay

568, conductor 569, wiper 5

Upon reaching position 1, switch RS i s hu -
ther w.dvamed into posztlon 2 over a circuif

570 and thence to .
'_.ﬂround at the nomml tevmnal of bank Re.

which mayv be traced from I:mttel“f; through -
the Wmdmo_ﬁﬂd armature contacts of mag-

cnnductms 525 ¢

and 526, wiper JB{,
the No. 1 terminal of banh RS‘*, conduetors
581 and 571, the Inner left-hand armature.

'*md front contact of relay 568, conductor
569 and thence to: eround thr*ouﬂ’h w1pm

1 termm&l of bzmk R

11t

Conducto

ER

—
o
ool

At its right-hand fwmatme fmd front con-

battery potential upon a bank terminal
he translator

of t

in the trou Jle desk.
battery po

L

| and Jeft- ]mnd winding - of

contact of relay 568,

572 and  thence to bank

relay 538 now energized the tra

the test wiper 610 eng
‘As soon as the wiper 610 engages ter-

switch for governing the
b for routmo _
‘terminating
The cir cmt over v*luch o
ential is applied may be traced
from battery through the right-hand arma-
ture- ‘contacts |
relay 585, the right-hand armature and
-conductor
tel minal 65T
- Wath -

S establishes a circuit. for plac-

115

stop the movement of the translator switch -

elass se-

quence switch 306 out of position 8 as here-

Under" the assumption

h lms %mppﬂd in 140

1y
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L0

15

20

o
Lot

al)

o0

]‘W 123, wiper 125 of switch SK

40

ot
ot

60

T of the translator switch, wiper 617

trunk shown m Tm} 1.

: i',563,59-93'-_

position 6, a circuit
relay 329 101 arrest

ng the class switeh in

position 8 as scon as t!he class switch reaches

position 73/ which may be traced from bat-
tery through the Wmdmg of relay 329, 1110
upper left- Thand contact of cam 382 (Tﬂ i
8), the lower right-hand contact of cam
383, conductor 384, terminal 658 of bank
, CON-
ductor 618, thence to ﬁwund thlolwh the
inner left- hc‘rnfl armature ndﬁ (mt _contfwt
of relay 535. o

Wlﬂl the class sequence switeh 306 set in
position 8, the ofiice sender T)roceeds to set
the district selector in the manner previously

described, but in this instance upon an idle

trunk of a group ehtendmﬂ to the houble |

in the case assumed the
Following the set-
ting of the district selector, the sender se-
quence switch 400 moves mto position 10, in
which position a trunk test 1s made as pre—-
viously described. !

desk of the ofﬁf‘e

If the selected trunk is
in operative condition, that is, neither tallk-
ing cunductor of the trunk 1s open, battery a
')oient]_al will be applied to the incoming
end of the trunk through the windings of
the trunk relay 154, Fig. 1, and the tr1 ik
test relay 349 will become operated over a

cireuit which may be traced from battery

through the left-hand winding of relay 154,
the 1’101*11'13111/ closed contacts associated with

the upper armature of relay 153, bank ter-
minal 152, brush 151, the
tacts of cqm 149, conductm ]94 the inner
r1ght- hand ‘u:‘mature and front contac‘r ot re-
; conductor
334, conductor 385, the contact of cam 836
conductor 337, the 1e ft-hand winding of re-
lay 457, cc}ndnctm 473, the lower conhc‘t of

cam 348 (8). the wmdmg of relay 349, con-
ductor 350, the contact ot
- 10). the outer left-hand armature

cam 444 (934 to
and back
contact of relay 411, conductor 351, the
right-hand armature and back contact of re-

lay 353, conductor 3852, wiper 159 of switch |

S5F, conductor 158, the lower contacts oi
cam 157, brush 156,, bank terminal 155 the

“normally closed contacts assoeiated Wlth th

153 ‘Lnd"
thence to ground through the 110111, hand

intermediate armature of relay
winding of relay 154. Rels 1y 349, upon en-
ereizing, closes a circuit over cmlductm 54
.:md thy ouﬂh the Wmdmn of relay 4.9,_;_.. R{-}—
lay 433, 'upcm energizing, closes a circult for

<3

advance relays 353 and 366 which may be.
traced from battery through. the windings of

these relays in parallel, over conductor ,mT

the upper contact of class switch cam 355
(8),

the lower contact of cam 437 (10)3
the left-hand armature and front contact ¢f

relay 433, conductor 488 and thence to

“1‘*{‘;11113._ a,t the upper contact of clags switch h
Relay 366, upon, ener-

1.!.:11 :‘lr} .(t) tﬂ lt))
g1zlng, closes a loda_mf} ul cult f or 115=e1t and

becomes established for

l-nn_ talking selection.
tion of relay 407 in this cir C‘Lllt} 3 CIv cmt 15

“which may be traced
the winding of count

! 1oht- h’llld Con-

sender stepping relay 4:0(
the energizations.

armature and back contact |
- Wiath sequence switch 110 of the district

19

for 1eh}f 353 evteﬂdmﬂ through its inner
right-hand armature and front contact and

-ihence to- ﬁz*ound- at the upper cs:mtact of cam
338. - _
Ups:m the enermmtwn of advance lbleS

353 and 366, the sequence switch 110 of the
district selector 150 is advanced into position
11, whereupon the previously traced funda-

mental cireuit 15 established between. the -

winding ot control relay 107 and the wind-
ng of sender stepping relay 407 for control-
Upon the energiza-

established for the No. 2 counting relay 414

from bﬂttery through
g 1elay 414, the arma-

ture and hack contact O‘i No. 27 coummn re-
16‘11‘7‘ _' qu Ieﬂé[ A‘lGj ?1”' E'q ‘L]ﬁi ]’)W’E‘l (,u';l"'
tact of cam 873 (8),, conductor 874, co

ductor 474, the upper right-hand contact of
cam 446 (9 to 10}, the lower right-hand con-

act of cam 418 (10), conductor 419, the n-
ner 1@111: hand armfltme and bacl{ contact
o1 1@1.«13? 411, the normally closed contacts

sacmted wﬂh the outer left-hand armature

of relay 421, the upper contact of cam 422
(9 to 10), the armature and front contact of
1 thence to ground at the upper

At the dis-

relay 407 and
(*onmct of cam 413 (9 £o 10).
trict selector the energization of relay 107
establishes a circuit for sequence .;,thh 110

vhich 1n passing threugh positions 1154
1254

shu nt cirenit for

-:_"'u?

shunting the windings of
In response to
and deenergizations of
sender s eppmn relay 407, the cmmtmo re-
lays operate in successmn until the No. 0
counting relay 429 energizes in parallel with

relay 409 whereupon Lhe fundamental cir-

cuit is epened and through the deenergiza-
tion of relay 107 at the district selector the

sequence switch 110 is arrested 1n position 14.

Following alhnm selection at the district

selector, 1'{,1ws SOZj‘t,m 312 and 318 at the i
offlce sem o1 become dee*lel oized and the cir-
cults of the ofﬁce Sfln.le**"

mal condition in the manner hereinbefore
described, with the eacepuo*l that the regis-

ter steeunﬁ switeh RS is advanced out oi po-

sition 2 and into. position 9 1mmediately upon

the deenergization of relay 318 over a circuit

extending from battery through the winding
and armature contacts of ¢ uieppu’w mLW 524
the strapped tezmmq]s of bank RS o.t
switch R, wiper 557, conductor 558 and
thence to ground at the inner right-hand

i _161‘1_? t)]_ Je

selector in position 14 a cirewit 1s established

ver the brushes of the selector switch, whieh

may be traced from battery through the left-

L

80

€=
-

ol
-
-.l

5 and 13% closes the previously tmced |

140

—
o

re restored to nor-

113

120

and winding of trunk 'Jtelm:r iﬁé the nor-
mally dosed contacts associated 1?11,11 the
upper ammtme of relay 153, “bank termmal '



20

. lower left-;

aQ bmsh 1.31 ihe upper right-hand md |
rand contacts of cam 149, the up-
“supplied for the windings of polarized relay

~ per right-hand Wlndlqn of 1@136%1116* coil

139, the winding of Dolmlwed velay 174, the

low er right hunﬂ winding of 1epef1t111n cotl

- #89 t'h(j .u]?]:}ell le"{'t h,a?l(i .:a.Ild IOWGI I‘I(}.].lt“:_

“..lmnd contacts of cam 157, brush LSG b'mT*

el
(W

' :tmnk lamp 171, which

- not effectiv el
- energizmg

_ﬁt its right-hand :
establishes a cirewit for qmww flashing the:
cirenit may be traced

S VL

terminal 155, the normal cmmac ts asaomateu

with the 1nte mediate armature of relay 153
3 -and thence to ground through the right-hand
Swinding ¢
thr ounh thls clren it 1s 1n the proper du"ec- |
tion to ener oize yelay 154, but relay 174 1s
Relfw 154, upon-.
estﬁbhc;he% & cireult for the AuX-
- ﬂmly 510*1’11 lamp 167 which may be traced
from biﬁ“w

“hand armature

of relay 154. Tlm cument ﬁowmfr

energized.

Jth? ough lamp 167, the leiu-

‘1‘*1::1 nol m“*l ce‘ltmt of relay 168, and
srmature and fr ont contaﬁt

nature

from battery through the slow nterrupter

173, the normal conmciﬁ of the outer right-
~ hand armature of relay 168, the Jmht ]mfld:

armature and front contact of lelm*

'ﬁnd
ihence to ground through L;mlp 171, '

ot Jamp 171 inserts the nlug Pof one of her

:tlw

cord cireuits, such as shown in Kig. 2, 1n the_f.:-.
s shmﬂ‘ trunk
calling Sle‘%Gllbel‘ _
} Jltmn over the lipper comact oi cam 16(}”_'_.‘--

]aclr. 169 mdlcmed by - the

A 171,

- on Lhe sleeve cond Tuctor of the cord, over the

: _ .&0'1
. the tr unk cucmt and locks the trunk relay

"“"-1{}{ ina local cire: ut which may be trace od
from battery through the loft-hand winding

45

ot relay 153,

"ulll(}uﬁh
~its inner lett
~ threugh the

sleeve contacts of the plug P

-mm.,mm flqsocmteﬂ with the upper _
R At its lowermost- fl.vmafure__ ..
~and contact lu]‘”,?" 153 efstabhshm“ o cireuld
"""'_101 =1*1:_11“'e busy relay 168, which latter relay
a lecking civeult f@r iteelf extending t
the malke contacts associated with

"1 amp tor

ground-thr ough the Wmduw of cnt off m‘av

153, Cut-off 1@1 v 153, upon eneroumgj d]s--

connects the windings of trunk relay 154 from

ot 1"81&" 154 and to m*ouﬂd thr 011011 the nmlw

-hand armature and to ground

111"011{“:11 lamp 171 and associates a steady

nree (,.i' (1111’"‘*]1t with the cireuit of this -
| naintaining 1t illuminated and at
its outer 104 hand armature opens the cir-
cuit of auxiliary Iamp 167. _
Thand armature and front contact whw, 168
 connects pround. to the mult iples of test ter-
~ jminal 142 for malntalning tlm selected trunk
~civeutt busy to other district '

Ab its inner left-

celectors.
D}on the connection of the operator’s

d cncmt W 1Lh '*he ti 1113. cllcmt &1111 Lhe-

and contaw oi 1@] vy 154 and
ihe:nce to ground at the 01;L(31 left-hand ar-

he operfltm “at the sender monitor’s posi-
1t 1011 of -the trouble desk noting. thﬁﬂfmhl

Upon the 1115&1’110}:1 of the. pluﬂ 10
1ack a circeuat 18 cstablished from battery -

and jack 169 to

and ring contacts of ]qck 169

~cord
mg

armature

the calling Tine (‘18“1(}(_..
[ary stens hme been ta.
disconnect key 170. RQHV 168,

nHon energizing, d]bCOﬂHGLtS the slow 111t61~:;-g

~ papter 173 from the civcuit previously traced

1uas recewver to its mmtchhoo

_scubel S 11110 T‘Ihen 1eLw

'Cucmt 1S estabhsht,d from battm

1,563,599

disconnection of - the

mdmos ot 1*(_,1.;1y 1 4

from the Lmnh clreult, batwl} curtent 1s

of repeating coil 236, Pw 2, and current
ROW flows through- the wmdmﬂs of relay

tw{, energization of this relay. A civeull 15
now bLS]‘*‘“—'d for relay 107 w 111(,]1;11.;3 be
110111

cam 108 (14 to L}), the armature and con-
tact of relay 174 and thence to srouvnd af

the upper ldt hand contact of cam 131 (12

to L—Ll/ )

£ Ul(ﬂlt for.

Tlelay 107, upon eneroizing, eloses
d?ﬂncmn sequence qwm,h J.l(}

out of position 14 and into posrtmn 15 whien
anay be traced {rom battery.
magnet- winding of Sequen(,e switch 110 the
cam 111 (11 to 8

111)1)@1 latt- hﬁnd contact of ¢

_ sattery through the right-hand 7
winding of thls relay, fhe lower contact ot

174 from battery at the right- han I windings

174 L in such a ('Lrectlon as to cause t“e effec-

through t]w :

) tha, inner 1 wnt Hﬂmd ax nmtur *md 101’1‘(

the Mum lmnd cent ct ot cam 1]2

u(‘

ﬂr nee ¢ ,31\*11011 110 upon leavmg position 141/
opens. tlm cireuit of relay 107, but rela
TNOW Pel

GINS loc]a_e d over 1ts 1e{t hand Wmd
h { -.-emﬂl a0y
uper COﬂiuLtG of cam 138, test

cﬂlr]_ 1@
nitiates tHe release of the mnmctmn

1 tlla
iGo

Iewel 11ﬂ]1t hand contact of cam

and. L).) alternate arIa

y 107

With sequence switch 110 in position 15,
Haﬂfmﬂ cireult is ESt’lbll.nhed l’)umeun 111(,

00

amie' and front contact,
bruSh_
) and. h@ncﬂ to ground on teﬂt terminal
141NS. locked until the oper atoz_ }

b
B 1

through swﬁch brushes 151 and 1x}(}“'_'_ _
: b*‘snh ter mllmls 152 e

ture contacts of relay 1.}”, thence over tm-

and plug

to . the tlp and ring strands the operﬂ tm G

supplied

936 of the opemtor cord circuit.

The operator at the trouble de GL now v oat-

1pon Tecelving i
the necessary steps to |

drawn from the jack 169.

> 18R

cireult, the eallmﬂ' Subscubel s’ Iine 1‘19 L
nih talkmf‘ current. hom the |
.battenr associated with “the lepeatn coll

S0

te ﬂmts to fa]]{ to the calling subseriber fmrlﬁ.__
10 Tes M}l‘*%e pmceed to mLp' |
ﬂﬁl thf"{_. neces- 113
cen phm Pois with-
Jp(m ‘the withs

drawal of the plug the windings of relay

154
tors of the trunk cireuit -and relay 154 19—_
maing energized over the calling su La:"uhm

are {101111 acssoclafed with the C(mdm:--_'

120

hne loop unt il the calling subseriber restores

subs 11be1"
man who is m search of ty oub

the fast 111tu11upter' 172, the inner right-

"-h and - 1111"!:11:111(3'“11(1 1y ont'cunt act 01"'1(1111}

or nntil the
“line is opened 1“' the trouble

o on such sul-
154 demwrf 170 -;-

1.111 0.11;_{11

130



10

1514, the locking cuemt of relay 102, which

20

" was cut through from the calling lme to the

operator’s qulthIl is opened and relay 102
deenergizes thereby opening the circuit of

2
W

S0

S
v |

40

ceiving no response 1nserts the

45

35 geribed to signify

1,563,599

168, the right-hand armature and back con-
tact of 1el‘13
lamp 171 and lamp 171 ﬂlckers to signal the
‘trouble operator that the trouble on the

154 and to ground through

calling line which is associated with the per-
manent signal trunk has been cleared.

In response to the flickering of lamp 1(1
the operator opens the key

by releases relay 107 of the district selector.

Relay 107 upon deenergizing establishes the
circuit previously traced for advancing se-

quence switch 110 out of position 15 and
into position 16. Upon leaving position

circult was maintained over the upper con-

richt-hand armature and front contect of
1elay 102 from the time the talking circuit

sleeve leley 101. With relays 101 and 102

~ deenergized, the relays of the district selec-

tor end the release of the individual line

switch 100 proceed in the manner herein-
before described.

Unﬁmshed dialing. District selection only
- completed.

If the calhnfr subscriber does not finish
dialing the’ complete number, sender lamp

996 is illuminated dimly as plevmusly de-
to the monitoring operator c
that the calling subscriber has not finished

cialing and for some reason has not released
the connection with the sender. The op-
erator noting the dim lamp inserts the plug
P of her cord circuit in the jack J, chal-
lenges the calling subscriber and upon re-
plug P 1
the ]eek J’, whereupon relays 566 "md 568
become enewl?ed The energizing circuit

for relay 566 may be traced from 0101,mded-

battery ‘through “the left winding “of relay

566, tip spring of jack J7, tip conductor of
plun P, 110*ht upper Wmdmo of repeating
co1l 2‘36 to mound

The opemtlon of relay
566 estebhehes an obvious energizing circult

for relay 568. Since 1t 1s assumed tha,t the

%HbSCl]beI' has dialed sufficient digits to ad-

55

60

85

vance the steering switch RS beyond posi-

tion 1. the ’rranshtm switch and class switch

are set at this time in accordance with the

code which the subscriber has dialed and
the sender circuits start to function to set
the district selector in accordance with the
office code which the subscriber has dialed.
With steering switch RS 1 a position be-

yond position 1 and relay 566 energized, a

circuit is established for the wipe-out relay
364 which may be traced from battery

through the winding of this relay, condue-
tor 368 conduetor 881 the outer left hmd;

170 thereby re-
leasing relay 168 which disconnects ground
-potentml from test terminal 142 and there-

cn'clut of relay

established for advancing sequence swifch
- 110 into position 7, thls circuit extending
from battery. throurrvh the winding of se-
‘quence switch maﬂnet 110, the lower left-

and back contact of 1e1w 10:

‘wardly into normal position.
switch shaft reaches normal position a cir-

armature and front contact of relay 66,
strapped terminals of bank Rw® of switch

RS, wiper 570, conductor 569, the inner left--
_hmd armature ancd front COIlt‘lCt of relay
- 568, conductors 571 and 531, the off-normal
_-termma]e of bank B? of code register B and
thence to ground through wiper "539. Relay

364, upon energizing, locks to oround on con-
ductor 438 thr 0110‘1'1 the upper contact of cam

338 (3 to 15), and at its intermediate left-
‘Thand armature and front contact connects

-3

o |

5

direct ground to conductor 342 whereupon

the eurrent ﬂownm through the right-hand

winding of dn‘felentml relay 102 of the dis-

trict eﬂeétor 18 1nereased to such an extent
that this relay becomes dlﬂ'erer‘tmlly bal-
~anced and deenergizes.
tacts of cam 139 and to ground through the

- Relay 102, upon deenergizing, opens the

101 whexeupon a clrcult 1s

hand

contact of cam 111 (‘3’ to 6), the right-
hand

armature and back contact of relaV 101

~and thence to ground at the lower left-hand

contact of cam 131 (17 to 15). With se-

quence switch 110 in position 7, a circuit Is

established for the downdrive 11’1‘1g11et 177
extending from battery through the wind-
ing of this magnet, the right- hand contacts
of relay 176 (7 ), the I‘lﬂ‘ht— hand armature
1 and thence to
ground at the lower left-hand contact of
cam 131. Magnet 177, upon enerﬂumg,
presses the depending p01t1011 of switch
shaft 127 against the downdrive drum 178
thereby driving the switch shaft down-

When the

cuilt i1s closed over normal commutator seg-

~ment 179 for advancing sequence switch 110

into normal position, whleh circult may be
traced from bettery through the magnet

winding of switch 110, the lower right- hand

fCO'l’lt-&_Ct of cam 111 (.5 to 18), normal seg-
ment 179, shaft wiper 132 and thence to

crround fxt the right- lmnd COIlt‘lCt of cam 131

~(9 to 7).

When sequence smteh 110 leaves posmon
1014, the impulsing circuit previously traced
through the 11?11'1dmg of register control re-

80 -

90
05
100
105
110 -

115

lay 307 is opened and relay 307 thereupon
deenergizes, opening the circuits of relays

312 and 313. From this point the office
sender 1s restored to normal condltlon as
hereinbefore descmbed

Unfinished dialing. Selection proceeded be-
yond the district selector.

If the calling subscriber has dialed euﬁ-

120

125

cient digits to advance the register steering

switch RS to a position such that selection

‘has proceeded beyond the district selector

at the t1me dlalnw 18 stopped then When

130



 _'”f.:"’]-:-__.fvances as hereinbefore described into. pom-{iﬁ
. tion 2 for controlling  units selection, :
n eltner ‘tf;* e. tens 1101‘ 11111‘(:5 regl ste:r f hwe ?_:;;.'_:EE‘H

the monitoring @perator in 1esponse to the

Yo u

flickering of 1amp 225 inserts the plug P

the jack °J and relays 566, 568 and 364 be-

come. energized. as
1t bemmea necessaw m order to release thﬂ

he1 embu ore descr 1bed

set by the callmo‘ subaci 1iber, “these 1@*}1:-1@1* 5 (

tens and umts Selectmm |
nting relay leads connected
to the ]1011]1.;11 tu‘mmqlb ot their banks

“an d U,

gender to set the incoming. and final selector

10

“gwitehes.
trolled as prev

The ¢

A and B

istrict selectm has been con-
iously described in accord-
- ance with the seutmn which the tr anslator ¢
switch TS has taken from the
“code registers and following the completion
of d1st1‘1ct group S‘f-zh,ctlol:lj and the sender

N 1,563,599

over the No. 0 cot

_(Jt}()

| ﬂl‘E‘HLL to or Ounci 13 ope

' Sequence switch 400 has advanced into posi-
tion 9. With sender sequence switch 400 in

a circult 1s established for

304 enerﬂued
advancing Q0~

position 9 and Wq)e -out relay

will control hna

1
“ During units selection;
the cireuit hex embefou, traced 'im Nl mhm
655 of the units register U,
ﬂnowh ihﬂ 110ht hand armatu
""" conductor 365
1ed at the right
He-out 101&1: 364, and
ail-

ﬂil“

H'i-

armature cont‘act of w1
consequently, the fina 1) 5@1%101 smtah
Vances t() the telltale position, causes the

vance of the incoming selector frlld relences

~as fully sef forthan the Pa‘rmt

- quence switch 400 into position 10 for “tests

IS

Cat the outer Teft- h‘llld armature ﬂnd from'
contact of relay 535. - _-.
- Incoming brush and umup sﬂasmm .:111(1‘:;.
final brush selection now take place as pre-

registers

oo muny

_'the left halld ar

This cmcmt may be traced from

viously described in pomtiom 12, 14 and 16,
respectively, of sequence switch 100 such se-

1ng the trunk e\tendmo to the INCOMINg se-
lector 185.
battery- through the magnet winding of
switch 400, the lower leﬁ hand contﬂct of

_selectlon,

‘tact of 1*elf1}T-864c conductor 386, the lower “hand all"]"lt‘lle
- contact of cam 450 (9 to 18), conductor 402, o

atme and n ont contact ot

Nled by the call-
have not been. set -

by the: callmo ‘subscriber then selection is

s in case the registers have not been

set by the calling SUb%C]"IbE‘l‘ is to effect mini-

selective movemepts of the selector

S 8W 1tches to bring about a qmd{el establish--

S i BN o

- ment of the connection and consequently a
~quicker l‘Gle‘ISQ ot the c*onnectmn and of the

R 0110\\‘111”
sender .;.equence switch 400 moves into posi-

sender. -

tion 17 asg ]DleVlOﬂShT described, from Whlch
position it 1s 1111111@(11{11 elV admneed 1nto po-

traced over conducims 350___311(1 386 through

- the armature contact of wipe-out 1‘eL_w 364.

the ﬁnal brv:-sh selectlon theg_;

~In position 18 tens or final group selectmn 1S

- made after which sequence switch 400 ad--

to . A. Stearn, 15511@(1 ‘ug. 19, 192%

- At the 5endu since no cireuit is estab--
_hfﬂled fOl‘ C()Hﬂ‘illlﬂ 1e] AyS (111I‘11]0 {m{ﬂ 111]115}‘-
energize and
there fm@ upon the advance of the 1?1![’*0111111*’1

Lel“V ”109 does nob-

-gelector: ol the reversal of corrent over ﬂl
cam 401 (9), conductor 860, the right-hand

contacts of cam 3539 (4 to {) conductm 383,

“the outer-left- hand- ar 11;1’(111*@ and front con—-[}f-:} Ifh(}g a cirenit fm

;_h ce{[ hom
5 lections being controlled from banks THE, |

- TH¢* and I 5, and H3 of the thousands and
~ hundreds registers if these registers have re-
~ ceived a eettmo by cigits ¢
. 1ng subscriber, N or if thev
40
~controiled From No. 0 counting relay leads
'-'__._.('onlwciﬁd to the normas 1 banh telmmals of E
‘banks TH? and Hs.
-~ The purpose of Contlollmﬂ sdectmn [rom-___
5 the normal bank {ermm‘ﬂs of the 1111111@1*1"*-31”

_mmhmenhl circnlt, overtlow 1{3133? 457 o7-

Jiowever,

_{}1 ¢l LOIJU‘I(L()L |
LLLL.,(} ! {
and

- 111{1".f3-'. |
5

NO. 100&1 l--;_".
| 80

70

rates as her embefm“ described ﬂn-.l ostab-

q (]Lcmt for the No. 0 counting relay.

aized, a circunit is established for

and into position 11.-
bLLtLelxr ﬂll@‘uﬁh L

uﬂht hand fontagt of 01111 13’) the [“Ju lnml

armadure Hnd fr*orm contqct of 1e1“"§f -/!UG C(m«-__.

tih

of l*elm 364

Talking ﬂ‘e1e(,t1011 15 an "lmﬂe s h(*[t*l}h-_‘;

:])Cf(}l{} dGb*”L Ib{‘d lollomnﬂ' which the office

‘sender 1s releacec
~selection is comple L
deenel oized, the d}stlmt sele tor ,.md 111(?01*1~

' ]nn_

lay 421 which at its left-
and ﬁ ont contact establishes -

Z;.LTl' 9£}']'
“the manner, 1)1emouslv descrﬂoed the No.. 0/
':COHH‘i’HW rels 1y energizes and establishes a
~eiremt for- Ay ATICE 1@1.;.4? 366 and 353 and

- since at th‘is time wipe-out relay 364 is Chn}‘ .

-- fmd f‘*"ont cent GL of 1*'6]:«1\; 191 con ﬂucmj"-’_
.3?1. the left hand m"matm‘e and front con-
tact Of 1"el‘W 08 and thenc 10 ﬂmmld

mng Selectm arve 1elmsed n: ihe Well 1;"1101%11

© manner.. SRR |

Tt havir nn been ﬁswmed thﬂt the Uﬂmﬂ‘.’i‘?._ :
| c;ubﬂcrﬂ)ers 1‘@L€1V61‘ has been mnrh ertenlh'
left off the liook
"'-(11&11110 ‘the d}qtuct selector 150 will imme- i |

f

- gition 18 by reason of the civ cuit pr evmushﬁf'

&1"1 ested 1n 1ts forward movemenf |
ng Tine 1s now routed- to the tr oub1e f'lf}ﬁ‘: .

nd the '-:*ender 1eleased n fhe sdme e anner 125
111tf}iaiahg_ T

If

ol]mwno the nmonnﬂﬁ*

d]aielv hecom associated through the sendm

1{1{21 _C)T* wrth A new Gfﬁee Qenﬂm 3 n] a1 fler

wdvancing 95

'5011(]61'5@(]11@110@ %“"ltdl 400 out of position 2
“This cireuit may be
mag ._wt-* .

15

12.0 '

Thﬂ {*::ﬂl =

105

an(,e ‘L‘L dw imw Mlhm o 110




{5
L

40

e =
el

1nge subscriber’s lme
| extendm

1,683,699

T?*oub?e al ﬁl@ fsender*

Tt trouble is found with the sender 1t nmy‘

be taken from active service by the monitor-
- ing operator through the insertion of a plug

hﬂ VING ﬂl()ulld (3011118&19(1 to its sleeve con-
lact 1;1(::1{ J’, whereupon make busy 1@].:13

325 of the 5{)’1(]81* becomes energized ._md

its right-hand armature and ilont cmmu,t
(();.IHLLLS‘ ﬂlomld to conductor 300 for mak-

ing the sender busy to all sender finders hav-

ing access thereto. The operator may then
communicate with the calling
jack J associated with the Eenc_e

order and that he should hang up the re-
ceiver and reinitiate the desired call.
If the calling subscriber partly dials a call

number a hmp is first lighted in the moni-
_Lorma operator’s 1:)0511:1011 and the operator

12y free the sender as described under © Un-

finished dmhnw 7 % Phstriet selection onlv |

completed ” or & Unfinished dialing, %818"‘

: -~ tion proggeded beyond chq‘rmct qelechon

What 1s claimed 1s: -
1. In a telephone exchange system, a call-
2 selector switch for

1ster Sender for controlling said swfceh

means assoclated with said 0{11111‘10 line for

setting the registers in said sendel a time
Mneasuring dLVlCG and means coatrolled by

said time measuring device to set up a spe-

cml registration on sald sender.

9. In a telephone exchange system, a call-.

nge subscriber’s line, a Selector switch for
efhtendmﬂ 2, connectmn from said line, a reg-
ister sende
sending dial associated Wlth sald calling line
for setting the registers of said sender, and
means fmtomatlcallv operated to set said
sender upon the failure of the calling sub-
%Cmber to dial the desired number. |

. In a telephone exchange system, a call-

ing subﬁscmber% line, selector switches for

- t‘IatLI]d] ng a connectmn from said line, a reg-

G0

ister

sender for contlollmo said sw1tches.
1”1'10;..115 associated with said callmo line to set
the registers of said sender, a tmnk cireuit,

1and means automatically opewted upon the
-rwlm, ed setting of said registers by the call-

ne subscriber, to set said sender and to con-
‘1‘0] the extension of said calling line to said

trunk cirveunt.

4. In a telephone exchange syfstem, a call-
ing subscriber’s line, 501@(31;01" switches for
L‘*:*iepdmg a connection from said line, a reg-
ister sender for controlling said switches,

means associated with sald calling line ior

setting the registers of said Sender a trunk
circuit, an opemtors position, a Slgnahnﬁ

device associated with said operator’s posi-

- t1on, means automatlcft]lv operated upon the

subseriber o Vel N

and 1n-
-10111*1 the subsecriber that the sender is out ot

2 connection from said line, a reg-

for controlling said %Wlt(fh.j a up a specilal registration on said sender.

cordance

| rl‘%SOC‘l

delayed setting of said registers to give said
sender a specml setting and to control the

extension of
cireuit, and

sald calhno line te said trunk
means to Opelate sald signal

ea

upon the extension of said calling llne to

sard trunk ciremt.
oo 1In a telophoae ez&zchanne Vstem, a L call-
g subseriber’s line, selector switches for

extﬂndam a conngdlon {rom salid line, a reg-
ister sender for contr olling said 511?113(311@53.
mmeans associated with c:zud calling

setting the registers of said sendel a trunk
cireuit, an operators position, a Slgnahnn
device %S()('mted with said operator’s posi-
tron, means automatically operated upon the
dels wd setting of sald registers to give said

sender a spemiﬂ setting and to contwl the
extension o1 said 0‘1111110 line to said trunk
circult, ;Mld 1'1e":11&, eﬂ"ectwe upon the re-
sponse o1 saict operator to said signaling de-

vice to associate said operator’s t‘tlklnﬁ CIY-
it with said calling line. '

6. In & 1elephone

hne for

70

80

| 85 -
xchange System a call-

ing subseriber’s 1111@, ) Sendmo dial asso-
ciated with S8 1d calling Iine, a Sender means |

1 said sender to 195]3011{1 to an 1111‘Lmtec_"'

call, means in said sender to 1espond to said
Gndmﬁ dinl, and means automatically oper-

ated to release said sender upon the failure

ot tlm calling subseriber to dial a number.

. In a felep hone exchange system, a call-
g 5111)&;61* ber’s hime, a trunk circuit, a se-

Jector switch, a reglister sender for control
ling said switch, means associated with said

alling Iine for settma the registers of said
q&nder,, a time measuring device, means con-
trolled by said time measuring device to set

means to operate said selector switch in ac-
with said

special registration to

00

=
&t
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establish connection J:rom said calling line

m said trunk, and means to 1"esf0re sald
%endm to 1ts nornml condition.

8. Ina belephone exchange system; a call-

105

ing subscriber’s line, a tr unh circult, a selec-

tor switch, a plurality of register senders.
means to extend said calling hne to said se-
lector switch, means to associate an idle reg-
1ster sender with said selector switeh, mean%'
ted with said calling line for setting -
the 1emstels of said aqqocmted sender, a time

means controlled b}f sa1d
time mmsurnw device to set up a special

measuring device,

registration on said sender, means to operate

~said selector switch in 'u,coxd nee ‘with said

speclal registration to establish connection

h"mn gald ("11111:10 Jine to said trun]{ cncurt
and means to 1616‘188 said sender.

JAMES N. WALTERS.

In testimony whereof, T have sioned my

nhame to this suemﬁmtmn thlb 181:11 day 0['
- September 1923,
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