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AUTOMATIC TELEPHONE-EXCHANGE SYSTEM

~ Application filed September 29, 1928, ‘Serial No. 309,177
sitions, divided into two main groups,.all po-
sitions having access to a plurality of groups -
ot outgoing trunks, one group leading to each
0% the automatic offices of the exchange area.
Kach position is further equipped with a g5
sender controlling key board, a set of office
keys, and oflice code register relays, and a~
register switch of the step-by-step type which -
has two functions, first, to control the setting
of trunk selecting switches to select a group ¢p -
of trunks to a desired office, corresponding to
the office code registered at the position, and
second, to register the number of an idle
trunk in the desired office group selected by
the trunk selecting switches for the purpose g5
of operating indicating lamps at the position
to indicate the number of the particular se-
lected trunk. I R
The senders are divided into two groups,
corresponding to the grouping of the opera- 70
tor’s positions, and an idle sender in a group
1s taken for use by a position through a sender
selecting switch individual to the position.
In order that selected senders may become as-
sociated with idle trunks, outgoing to desired
automatic ofiices, groups of link circuits are
provided. Iach of these links terminates at
one end in a pair of sender hunting switches,
each hunting switch having access to one of
the groups of senders, and at the other end in “gg

“T'his 1invention relates to telephone ex-
change systems and particularly to those sys-
tems ‘wherein ‘mechanical switching appara-
tus 1s employed in the establishment of con-

5 nections ‘between subscribers’ Tines terminat-
g m manual -offices of the -exchange area
and subscribers’ linesterminating in machine
switching offices of the'same area. '

Lhe anvention has for its-object the simpli-

10 ication of apparatus necessary for the estab-
lishment of such connections and the in-
creased economy 1n the first cost and main-
tenancethereot. I S

- Inexchange areas which are being chanoed

15 through:the installation of machine switching
apparatus to woperate on .a full mechanical
basis rather than on a strictly imanual basis,
1t is desirable that provision be made for the
extension of calls originating in a manual

20 -office of the -exchange to any ‘of the outlying

antomatic offices through the -control of the
selector switches 1n the called automatic
office by mechanism located at the calling
manualoilice. Asthe exchange area becomes
25 more mearly full mechanical through the
changing of a greater number of the manual
offices to automatic offices, the need for such
control-equipment for the remaining manual
ofiices becomes more essential. By this plan
.80 the-operator who has answered the call is.en-

35

40

4D

50

greater economy. .

abled te -establish the interoffice connection
which leads to a.distant automatic.office with-

out assistance, the entire operation of the
switches.at the distant automatic office being
governed by mechanism at the -originating

office controlled by the answering operator
therein. S
This bas been accomplished satisfactorily
in-the past by circuits of the type.shown, for
example, .1in Patent 1,513,862, 1ssued October

98,1924 to L. M. Allen. The present inven-

tion was developed to attain the same results
as have been ‘heretofore attained m the em-
ployment of circuits of the type disclosed in
this patent with simpler apparatus and with

Tn accordance with the present invention
one embodiment of which has been disclosed

herein, by way of example, each manual office
1s'provided with a plurality of operators’ po-

a selector switch which has access to a group
of trunks outgoing to particular automatic

offices. Since links in each group of links
are alloted Tor use in extending connections to

particular automatic offices, the senders are
provided with link selecting switches which

may be directed to select a link which has ac-

85

cess through its associated trunk selector to

the office desired. -

In the operation of the 'sy'stem”the opera-

tor who answers an outgoing call atthe orig-
ating manual office first depresses an of-

fice key at her postion corresponding to the
office 1n which the desired line terminates and
thereby causes the sender-finder switch as-

- sociated with her position to hunt for an idle

sender 1n the group of senders serving the po-
sition, and causes the registration of the office

90 _'

95

code of the.desired line on the office code reg-

isters of her position. ‘She may then depress

100



2

keys in her'key board to register on the

10 ..

~ thereover from the trunk selector through the
sender to the position register and the se-
Jector and register then opemte In unison

merical demgnatmn of the desired line.

numerical registers of the sender the nu-

soon as the sender becomes assocmted with the
operator’s p081t1011, a control circuit 1s es-

_tabhshed from the register switch of the

position to the link selectmo switch of the
sender and these switches operate 1n unison

until the position register assumes a Pposi-

tion directed by the operatﬂd tens code reg-
ister relay of the position. -

The selected link then hunts for the trunk
selector and a control circuit 1s established

~until the leomter assumes a position directed

o 90 &

by the operated units code relay of the posi-

tmn. In this manner a group of trunks out-
coing to the office in which the desired line

_termmate& is selected. The position register

~1is then restored and is reoperated 1n unison
with further hunting movements of the se-
~lected selector until such selector has selected

an idle trunle from a sub-group of trunks
" in the selected group to the desirved office. In
its reoperated position the register causes

trunk number indicating lamps at the posi-

, " tion to be lighted to indicate to the operator

the number of the selected outgoing trunk.
The operator then pl‘uoe 11to the ]wck of the

111d1cated trunk and her position apparatus
s freed for another call. The sender then

proceed% to operate the sela,cbor switches 1n

the selected automatic office in accordance
with the numerical lesignation Ie(ﬂbtel ecdd on

- the registers thereof in the well Lnown man-

40

‘going to distant dial switching offices.
of thea(, outﬂouw trunks termmatma in oa
dial %T*ltChlllO office is 111{151:1.,.1 ed 111 thi%
fioure. - - B |
' E10 2 show a set of nurlﬂmcal keys one -
-o“hee key, a portion of the office code registers,

“a sender-selecting switeh, and control 181&}?’8 '_
__ _of the operatm S posnmn shown m Fig.'1.
3 shows a trunk number 111(:110&13111&-
_ 'eqmpment individual to the operator’s posi-

tion of Fig. 1 for indicating to the operator

ner.

10, disclose so much of )

- Fig. 1 shows one of a plurality of answer-
ng operatm s positions of a manual ofiice

-_promdul with cord circuits Ifor eatendmn_-

subscribers’ lines over interoffice trunks out-

Fio.

the numbei orf the mterof‘ice trunk over

 which a connection to the desired chal SWltCh- -
~ent No. 1,700,466,

~ing office is to be extended.

of a plumhtv of register senders available
.'for tle use of operatm S pomtmns of one

g 13

Figs: 4, 5,6 and 7 taken LantheI' show one

manual office.

As

extending

-If. . Scudder 1,895,977
1, 1921, -

Referring to the dl awings, Figs. L to 9 = The steering sw;ltches 400 and 450 of Ifig.

inclusive, arranged in accor rdance with the
diagram of Fw
| te]epﬂone System embodymﬂ‘ the principles
of this invention as 1s necessary to a compre-
hensive understanding thereof.

One

penter me 29 1929

The opera,tor 3 poqmen eqmpment shown
2 comprises a set of ten non- Iockmd

1,767,962

Hig. 4 shows two steering

and certain control relays of the
TFig. 5 shows additional control re-
g, % shows relay registers for reg-

switches
sender.
lays.

| lstezmo the numerical digits of wanted line
7 shows counting relays

Tmmber% and HKig.
for smtmo the swzttches of the dlal switch-

ing office under the control of the registers
of I ig. 6 and a link selector switch Ior se-

lectme a link of a group over which access
‘to the desire <l d1a1 SWltchmg ofﬁce ‘may be

had.

Fig. 8 shows a 11111{ ha,vmg sender

il

nder

switches for hunting for the sender in either
of two groups of senders which- an operator.
‘has taken for use for extending a connection -

80

from the sender toward the group of trunks

_to bhe desn:'od
office. o
Fig. 9 shows a selector indwidu&l to the

nection to a desired trunk group.

~dial SW1tchmo |

;85 |
Jink o:t Fig. 8 for further extending 2, con-

Fig. 10 1s a dmmﬂm showing how the Vf. -

i11011q figures should be alhmoed \“ﬂ:h Lela- |
ilon to- ea(h other. | -

Geneml (Zescmpfwn of (&ppwa,tus |

The selector 5W1t£h(§‘~3 1.._”3 and 124,

Ormmn&tmcﬂ]y 1llastrated in Fig. _and-'loé-

cated in the distant dial EWItehmg office 122,

are of the well known power-driven type

5, 1915. More pa,rtl-....ula,rly they are of

scribed in the patent to F. A. Stearn

4, the sender selector 250 of T 1. 2, the link
selector 750 of Fig. 7 and the sender inders

dia- -

such as is shown in the patent to K. B. Craft
and J N. Reynolds 1,223,396,
uary
‘the Spemﬁc type fully disclosed and de--
and
Gmnted November |

oranted Jan-

__100_

800 and 850 of Hig. 8 are of the rotary single -

a,nd are so arranged that

the deenergization of the corresponding
stepping mmnet Ot

they were

The selector switch 950 of 1 iO*

position switch 350 of Fig. 3 are ot the step-

these ~°

~motion step-by- St_ep type driven by Steppmo_ "
~magnets from terminal set to terminal set
_the brushes move 110
forward to the next set, of terminals upon

these switches the

sender se J._e(,im 250 and the sender finders 800 _
and 850 have no normal position,
switches remaining in the pesition to which.

last moved unon the 1elease of
their associated circuits.

115

9 and 'the '

120

by-step type having both 2 Vertlcal and a ro- -

tary motion. ,‘J‘wh switch is provided with

‘a pair of brush sets and corresponding banks
these

of terminals. More pa,rtlcuiarly
switches are of the type disclosed in the Pat-

lunied tO XW ‘/V.

111 Flo

125

CM_‘ B

130
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keys, as shown at 211, upon Whlch the oper-
ator may write up the numermal digits of
wanted line numbers, a plur xllty of office
keys, only one of Wh]{‘fh 200, has been illus-

trated, and two groups of office code relays,

only one relay of each group having been
cdisclosed.  As many office keys are prowded
at each pﬂ%mon as there are cial switching
offices in the exchange area to which the man-
ual ofiice has access Kach such group of
code register relays comphs-(,s eight relays,
only the first of each group havmo been dis-
closed.
registers the tens code letter of an office des-

; 1onatmn and the relays of the other group

register the units code Jetter. By suitable

interconnection with the office keys it is pos-
sible by the depression of a single key to

register the first two letters of an ofﬁce des--

f’_ﬂnatlon For example, as will be herein-
a,.fte* more fully described the depression of
key 200 registers the office code CA for the

ofﬁce CAnal on the tens register relay 202

nd on the units 1"00151591‘ 1‘61&37 201.
Tl‘re operators’ posmons of the manual
office are divided into two groups and the

senders are hikewise divided into fwo oTOuPS.

Any opemter?sposi’é;ion- of one group may
through the sender selectors individual to

such posﬂ:mhs such as selector 250, have ac-

cess to any sender of one group of senders
and similarly the positions ot the other group
have access to the senders of the other group.

For connecting a selected sender with groups
of trunks outgoing to the oilices to “which
the manual office has access, a plurality of
groups of link circuits are provided, each
group of link circuits having access to a cer-

tain plurality of such __of?.qcea. Fach sender
1s provided with a link selecting switeh 750,
which 1s set in accordance with the first code
letter of the office designation which the op-
erator registers at her position through the
dﬂpress;mn of an ofiice kev, to select 1dle links

- from the group over which access to the de-

‘The Selectitm of such

Sil ecl offy

ce may be had.

1 group of links closes a start circuit for start-

ing all idle links of such group to hunt for the

alluw sender,
sender selzing it and the others
missed. “L'wo csender finders are prowded for
each link to connect with the calling sender,
regardless of which sender group st 1ch s sen fle?
is Jocated in. A selector such as 950 is per-
manently paired with each link and responds
to the second code letter of the office designa-
tion which the cpera tor 1‘efr15fers at her po-
sition to complete the
oroup of trunks and to then %ﬂiect an 1dle
trunk from such {rronp The trunk hunting
movements ot such selector 950 are i*emsteved
by the position switch 850 to cause the oper-
ation of indicating lamps to mdmatﬂ to the
operator the number of the trunk so selected.

The register relays of one group

_llsfemnﬂ*

key corresponds to such distant office.
the purposes of this de%cmptmn it will be as-

the i 51; link to find such
eing dis-

ﬁcﬁo:ﬂ of the dusn"ed'

tact of relay 203, the left winding of rela
9220 to ground at the inner right back contact

Detailed descmpiwn

3

Tt is believed that the invention will be best

understood from a detailed explanation of

the manner in which a connection may be

established. To this end it will be assumed

that the subscriber of line 100 in the manual

office wishes to converse with the subscriber of
line 125 in a distant dial switching office 122.

Upon removing his receiver from the switch-
hook the calhnﬂ subscriber completes a cir-
cuit for the enermmtwn of line relay 104,

which in turn causes the illumination of lamp
105. = The operator upon observing
illumination of lamp 105 answers by :msert-

ing plug-102 of one of her cord circuits into-

the . jack 101. The insertion of the plug in

the

75

the jack comlﬂetes a circuit from battery_ o
through the lamp 107, resistance 106, sleeves

of phw‘ 102 and ]ack 101, winding of relay
103 to ground. Relay 103 0pe1"ates and

severs the circuit of relay 104, which causes

the line lamp 105 to become extinguished.

The receiver being o
insertion of the p]uo in the jack also com-
pletes a circuit from battery through the

lower left winding of repeating coil 109 the
winding of relay 110 rings of plug 102 and

jack 101 over the 100 of the line returning
over the tlps ot jack 101 and plug 102, upper
left winding of repeating coil 109 to O‘round

Relay 110 opemtes in this circuit and closes.

a circult from Dattery through its contact,

lay 103 to ground. T This latter circuit shunts

the lamp 107, causing the same to remain ex-
The operator next depresses the
key 112 connecting her headset into

timguished.

conve**sat'onﬂ relation with the calling line

scriber. .
Unon lea,rmnﬂ that he wishes to talk with

resistances 108 and 106, thence over the ath'
previcusly traced thr ouﬂh the winding of re-

T the swmhhook the )

95

100

and a&certams the wmhes of the C‘lﬂlll‘?‘ sub 105

a subscriber at a distant office 122 the operator

depresses the office key 200 of Fig.

sumed that the wanted line number is CAnal

2, which
For

110

3981 and that therefore upon the depresswn' :

of key 200 the No. 2 units code register relay

- 1A5
201 is operated over a circuit eatendmfr from

battery through the right winding of relay

201, the left contacts of key 200 to oround
thr mwh the right winding of rehy 006 and
the tens code ',,ecrlster relay 202 is operated

ver a circuit Trom battery through the wind-

ing of relay 204, the left back contact of Te-

-1ay 203, the right winding of relay 202, the

right cont ets of key 200, the rlght back con-

of relay 207. Relays 201, 202 204, 206 and

220 energize 1n these Clremts relay 990 lock-

120

V 125

ing over 1ts right winding and inner right con-

tact over the back contact of release 1*elay 205,

130
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BB S
- conductor 231 and at its right contacts tmns-

4

- ——

LTy

'c'onductm 229 to olound a,t the left back con-

tact of release maﬂnet 300 of position switch

~ contact of relay 202, conductor 231, to ground

~at the outer left contact of relay 990, Lelay'

206 also locks over its left winding and lett
- contact to ground on conductor 231 |

10

: 'mrr circuit of relay 202 locks through the
wmdlng of relay 203, right front contmt of

350. Rehyc; 201 and 202 close a mutual lock-

ing circuit for each other extending from bat-

tery through the left winding and left con-
tact of rda,y 201, the left Wmdmg and left

Relay 9204 which is operated in the operat-

relay 204 to Olound on “conductor 231 and

1= closes a circuit for lamp 232, extending from
battery through said lamp, the left contact-

- of relay 204, conductor 233 to oround at the

~outer right contact of relay 301.
however does not operate in the 100111110 Cir-

20

- upon the energmatwn of relay 204 remains
lighted until the trunk number is completely
Lremstered on the position switch 350. Upon
' _the release of key 200 relay 203 energizes,
~opening at its back contacts the initial ener-
oizing circuits of relays 201, 202, 204 and 220

~and all other register relays of the position to

25
30
35

40

Relwy QO{J?

cuit of relay 204 until the key 200 1s re]eacsed

since both terminals of its winding are con-
to ground at the rwht back contact of release

nected to ground. Lamp 232 which Tights

prevent interference with the call should the

operator depress another office key before the

call has been completed and her position

equipment released. The code register relays

901 and 202 also prepare circuits for control-

ling the positioning of switch 350 as Wlll be

hereinafter described.
Relay 220 upon energizing also establ‘!c;hoa
a.circuit for relfw 9208. e‘{LPﬂ{“h"ﬂﬂ from bat-

tery through the winding of Ielay 208, the in-
ner left contact of rdﬂy 220 to ground at the

right back contact of relay 207 und a cireult

for lamp 209 extending from battery through

210, outer ]eft contact of relay 220 to ground .
at the innev riecht back contact of Iel‘w' 207..

45

lamp 209, the right back contact of Ielw

Lamp 209 burns c;teadﬂy at this time and re-

~lay 208 upon energizing connects the contacts
of keyset 211 to battery thr ouﬂ-h the winding

60

of relay 210, Should the opbrﬂtm premature-

1y depress a key of the keyset, i. e. while the

- lamp 209 i1s burning steadily denotmrr that a
~ sender has not vet Theer

position equipment,

ehy 210 will operate,
locking over its left contact to ground on

fers the lamp 209 from steady oround to in-

termittent ground through the. interrupter

991,
60

65

The lamp will thereupon flicker as a
sienal that the operator should release her

p051t10n and start to call again. She may do

so by depressing the release key 222, thereby
operating release relay 205, which in turn re-
leases 1*elav 220 and all other operated relays

of her pOSlthll. Rolay 208 upon operating

1,767-,962

‘minals wnnmted to the next sender.
removal of ground from the circuits of relay
208 and lamp 209 does not release said relay

“cirewmit of relay 227.

associated wrth her

“also disconnects the key contacta of keyset 211 |
~from conductors 223, 924 and 225, extendln”_

to brushes of 11@ %811{181 selector QJO

- zlstsacmtzmaf of an idle sender wet/’a the
| operator’s pomtwn

" Rela vy 220 upon operating also.cstabhaheg "

a circuit for relay 227, extendmo from battery

through the right Wmdmfr theleof the left

back contact of relay 207 to or ound on con-

75

ductor 231. If the sender to which the switch -

250 has access over the set of terminals upon

which 1ts brushes are at the time standing

is busy, brush 214 will be connected to ﬂmund

~potential and relay 227 will thus lock over
1ts left winding and left front contact and will

80

establish a circuit for relay 207, extending -

over its left winding and inner left contact

from battery through the right Wmdmfr of
relay 207 to Olound at the unht conhci of
relay 227. Be]ay 207 upon energizing locks

85

1ehy 205, connects olound to holding con-

ductor 281 over 1its outer left front cont&ct
at its inner right back contact dlsconnects

90
- ground from the operating circuit of relay

208 and lamp 209 and at its outer right front

contact establishes a circuit e:xtendmfr from

battery through the winding and contacts of
magnet; 234, the outer. richt contact of relay

95

207 to ground at Lhe rw'ht front contact of

relay 007 for advancing the brushes of switch
250 into engagement “with the set of ter-

or extinguish said lamp as they still receive

opeor atmn oround from the right front con-

tact of 1ﬂlay 097, At its outer left back con-
tact 1e,1ay 207 opens ‘the initial energizing
The switch 250 will con-
until its test brush 214 fails to

tinue to step

find busy ﬂmtmd potential when relay 227

The

100

105

wiil 1@10‘15& no longer having a locking cir-

cuit over its left wmdmﬁ- Rehy 097 upon

releasing Opens the urcmt of magnet 234 to

110

a1rest t‘le further advance of 5W1t(,h 250, re-

leases relay 208 to connect the keyset 211 to

the brushes 243, 244 and 245 of SWltCh 250.

preparatory to ﬂn%blmn the operator to set the

numerical reoisters of uhe selected sender, and
e‘*{tmn‘mshes hmp 209 as a signal that a send-

er has been found. It waill be assumed that '
the switch 250 has advanced to position its

brushes upon the third set of terminals of its
arcs.

A busy potential 1s now applied to the

120 -

test terminal 2928 from ecround at the inner

right front contact of 1el‘w 207 over the left

| back contact of relay 227 and brush 214 for
marking the sender busy to sender selectors of
ground potential being
parallel -

other posﬂ,mns this

extended over conducml 249 1n

through the windings of relay 406 and 600_

to bmtew on conducf or 408.
Rela y 406 upon ener glzing prepar os sever a,l

130
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circuits, one
winding of magnet 112 over conductor 413,

1,767,962

cireuits. At its oui‘er left c-:mtact it places-
areund on conductor 409 for bupplymn* fock-
ing ground to relays of the sender, at its outer
1*10}1t tront contact it establishes a circuit ex-
tendnw from ground over conductor 402
brush 403 and the nor: nal terminal of steerin
switeh 450, the outer left back contact of re-
lay 405, conductor 508 to battery through the
r1eht Wm@mﬂ of relay 500 and at its innoer

left contact establishes a circuit for relay 404
extending from battery through the winding

of reiay 404 the inner left contact of relay
406, the outer left back contact of relay 407,
the back contact of relay 427 conductor 455

. the outer left back contact of relay 510, con-

cuctor 504 to ground over the nornml ter-
minal and br ush 420 of S‘Leeruw switch 450.
At itsinner right contact re lay 106 locks from
battery on 0011d actor 408 over its winding and
ner rlh:li contact, conductor 6§04 to 0101111«:1
and the

000.
ground over 1

ts upper front contact to con-

ductor 601 for furnishing locking ground
for the register relays of F:Lg 6 and connects
ercund to _conductor 618 for A purpose to be

1‘1te explained. o
Pelzw 404 upon energizing es**abh shes a cir-
cuit for relay 705, which may be traced from

. battery through the Wn ding of relzw 105,

conductor 401, the right | hack contact of relay

410 to ground at tl*e. right contact of relay

404... Rol&y 705 upon energizing closes two
Xtencing From bd‘itery to the

the outer left contact of relay 705, to ground
at the back contact of counting Iehy 702, ; pre-
raring the magnet 412 for advancing steerin o

switch 430 inbo po's:ltlon 2 and the othﬂr
40 circult extending from battery through the

winding of 1@197 501, conductor 505 the
inner left contact of relay 705, conductor 703,

the right back contact of 161& 510,. the left

back contact of rel ay 514, the rwht bach COT-
tact of relay 509 to g ound on: cnndnatox 409.

Operation of link ﬁna}’@r 750 in accordance

with first code letter of oﬁ?ce destgnation

_wd“y 501 upon energizing es tablishes a eir-
cuit for 1*eLW (04, extenﬁhnﬂ* over the back

contact. of st epnmw magnet T07, conductor
708, the right back ¢ contact of rela 507, the

left ba clk contact of relay 508, Lhe WlIldlIlO‘

ot %tepnn o relay 502, the lett contact of re1ay
5501, the outer 1'*1nht front contact of relay 3
a@@? conductor 512,, the right back contact of

relay 407, conductor 230, brush 246, conductor

235, 1ner right back contact of 1e13y 301,

conductor 802 back contacts of rotary mag-

net 303 and vertical magnet 304, outer left

back contact of relay 301, off- normal con-
tacts 330 to ground at the lef‘t contact of re-

lease magnet 300, Relays 704 and 502 operﬂ’m'
in this mreult relay 704 establishing over its

contact a circuit for stepping nuwnet 707 of

inner lower front contact of relay
Relay 600 upon energizing connects &

407, the ]eft contact of relay
front contact of relay 407, conductor 230,
as traced to mound over the back

yanced the switch 850 a full step.

‘circuit oi 1e.,_ay 407 1s ope}led

Lhe ::Wlt(fh (50 which latter magnet enermzes

10 furn onenmo the cn*cmt of 1‘ehys 704 and
_Thug as the switen 750 advances it
causes the mtermittent operation of pulsing

510}

iel: w;r 502. Upon the fiv ‘S‘L energ 15&*51011 of re-
lay 502 a eireuit 1s establis shed for 1 relay 407,
emeﬂdn’r o from battery through the wmdmg

of velay 40 , the first - gos:itmn terminal and

brosh 416 of steering switeh 450, conductor
411 to ground at the front contact of relay
502. Relzw 407 m turn opens at its outer left

haclt cwtact the operating circuit oi relay

404, but relay 404 being slow to release re-

maing operamed so long as relay 407 receives
unpudses from: the steppm
1mner left contact relay 40

o relay 502.
% establishes a cir-
cuit extending from ground over conductor
757, brush 94”" 0011C111Cb011 926, the inuer left

sack ntact of fehw 301, mndnw of %Iow-
to-release relay 806, the 1“*19}15.; back contact of

=

At 1t5-_

70

80

85:'_

release magnet 300, dle outex right back con-

b (,f- “ﬁhv 305:to batter 'y thron oh the wind-

ing of vertical magnet 304.0f pos1t10n switeh
350. - Magnet 304 energlzes, advancing the
position switch 850 one step vertically and
relay 308 energizes,

oround to the ]‘)u]schf' cireuit previously

traced: to the windin oS 01“ relay 502 and relay

704 in place of oround over the off-normal
conbacts 330, Whlc‘l open upon the first verti-
cak S‘Len of pO’SlmO?l switch 850, ' |
Until magnet 304 fully energizes relay 407
15 ma 11 _unnd energized to hold the circuit

“of magnet 304 closed in a circuit extending

from: qutevr through the winding of relay
404, the right

thence
contaet of magnet 304 and Lhe front contact
of relay 306, even though the initial operat-

'_ 1?11,, civenit of relay 407 1s opened at the con-

1re that the
04 will be energized until 1t has ad-

tact ot relay 502. This is to ins
mwnet

magnet 304 completely energizes the pulsing

irenit nreviously traced throuoh windings of

velays 502 and 704 is opened, nd the holdmﬂ*
Relay 407

thereupen' deenergizes, opening the circuit of
magnet 304: and J_elfw 306. W%gnet 304 then

As'soon as

90"

Supplymo operating -

95

100

105

110

deenergizes, again establishing the pulsing -

circuit for 1"elays 502 and 704 and the above
described operations are repeated for advanc-

1110 the switch 750 and the position switch

50 ancther step. Relay 806 being slow to

-161@‘1.‘5(} cdes not deenergize so 10110* as 1m-
pulses are transmitted thmugh its wmdmrr-

to onemte magnet 304.

120

T ]‘ms been: a%sumed that the first code let-

tor registered upon the tens code register re-

lay 202 was -, having a numerical equwalent
of 2.

commutator brush 313 has been raised to the
second: seﬂmen‘t of Commutato:t 514, a circuit

Themfore when the position switch
350 has advanced two steps vertically and the

130
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will be closod from or ound at the 111telmec11-_
220, the right con-

ate right contact of ]OIEI,Y

 tact of register relay 202, conductm 236,

~ brush 318 Tthence over the ‘inner right back* -
contact of relay 301, conductor 235 and as

o |

~opening the circuit of vertical maO‘net 304
and slow-to-release relay 306. Relfty 404 also
“opens at its right contact the previously

20
25

30

45

o1
|

‘md therefore the circuit of relay
open at the right back contact of relay 407
- fora qnﬁiment period to permit slow-releas-

ing relay 404 to release.
leasing now opens the holdmn* circuit of re-

previously traced to battery thmugn the
winding of relay 407. Relay 407 is thus pre-

vented hom deenermmno* when the vertical
“the link selector 750.

magnet S04 wmpletes its Second ener 0’1Zat1011
104 is held

Relay 404 upon re-

lay. .ﬂ_07 which thereupon releases in turn

{raced circuit for relay 705, which in turn

opens the circuits of relays 501 and magnet
412, Magnet 412 then advances the steermO'

switch 450 into position 2. With relay 501

released, the pulsing circuit through relays c
704 and 502 is 0pened at the left conta,ct of;_'

relay H0L.

~ As soon as the steermo' sw,ltch leaves nor-
_ 111‘11 the previously traced circuit of relay 500
is opened and since at this time slow releasing

re]av 306 has not had time to deenergize, a
circuit is established for relay 405 extending
from battery through the winding of relay

405, the left back cont‘wt of relay 410, con-

ductor 511, outer right back contfwt of relfl,y

500, con(mctor H12, I’lf“ht back contact of re-
lav LO( conductor 9‘3‘0 brush 246, conductor

280 inner right back contact of relay 301,

*1.(‘111(3‘(01 O_.,j back contacts of rotary mag-
Het 303 and vertical magnet 304, outer left
back contact of relay 301 to nround at the

10 front contact of relay 306. Rel.:w 405, upon

energizing,
contact to conductor 511 mdependently of
the (,onmctq of relay 410 and closes an ob-
‘vious cireuit for relay 410 which then oper-
ates and locks over 1t~=s inner left contact, con-
the inner right back contact of

locks over its inner 110ht front

ductor 513,
relay 500 to oround on conductor 409.

With Stbelll’]ﬂ switch 450 in position 2 a

cireuit 18 now established for relay 515 ex-
tending from battery, through its winding,

over conductor 516, the second position ter-

minal and brush 403 of steering switch 450,
conductor 402 to f{round at the_ outer rw’ht

front contact OJ_'IelaV 406. Relay 515, upon

energlzing, establishes a circuit extendmﬂ

from. batterjr through the winding of relay

G0

711, the second ]JOSItIOIl terminal and brush

715 of link selector 750, which it will be re-
called was advanced into position 2 in re-
sponse to the registering of the first code let-

ter C of the office deswn&tlon conductor 720
to ground at the outer left contact of relay
515. Relay 711, upon energizing, locks over
its right front contact to g round on conductor

" 409 and at its left cont‘wt‘s estabhshes a test

throu

o elfW‘ 80(

minal upon which brush 809 1s restmg, the
“outer right front contact of relay
left front contact and left wmdme of relay

'_1,767,96'2”

conrhtmn o conductm 7 93 to malk the send-—';
-er as calling to all sender ﬁndel sw1tches of

Iinks hawnﬂ access thereto.

Aamc;ai@mb 0]" Sende?' with an 'acZZe Zm/i,. :

Rem*;? 515 also es stablishes a circuit for
operating all start relays,

such .as 801 of
idle links of the group of links selected by

contact of wL;W 515, over conductor 517,

brush 7 14, conductor i 724, thence in par allel
oh the windings of ctart relays, such as-
’lhe urcmt for relay 801 of the link
shown in Fig. 8 is completed from conductor
794 over the right back contact of relay 804,

50 1.

the outer rlont back contact of relay 803

to battery, thrmwh the winding of relay 801.
With lelay 801 energized a cncmt 1S estab-

lished for relay 805 extending from battery

through the Wmdmo of relw 805, the right

normal contacts of Ielay 806, the left ba ck

contact of relay 807 to 0‘1“01111(1 at the inner
805 ener-
gizes, connecting the winding of relay 806
805 to
oround over the left back contact of relay

left contact of relay 807, Relay

over the left front contact of relay

807 and the inner left contact of relay 801,

hereby causing the energization of relay 806 '
‘Relay 806, upon energizing, now locks
1ts 1nner 1*101113 contacts to its operating cir-
-cuit mdependent of the left contacts of relay
805, at its right normal contacts opens the

ver

circuit of 1elay 805 thereby releasing such
relay and at ifs inner left contacts closes a
circuit through the two left windings

direction. With 191{1}7 805 released and relay
806 energized, a circuit is now established

from batterv thI‘OHﬂh the right winding of
relay 808, the left back contact of 1ehy 805,
the outer uﬂht contact of relav 806 to ground -
at the 1*10111; back cortact of relay 807. Relay
808 energizes 1n thig circuit, at its Inner
richt contact closing an obvmns circuit for
‘reenergizing relay 805 and at its outer right
conmct establishing a circuit for the step—- -

ping magnet 810 of sender finder switch 800

extendmg from battery through the winding

This circuit may be
traced from oround at the inner left front

80

85

90.._.

95

100

of
wlav 307, however, does not ener- -
gize at this time since :Lt ener U’lZE% only when
its three windings receive current in the same -

109

110

115

and contacts of .man'net 810, the 111termedmte |

left front contact of relay 801 the right con-

tact of relay 805, to ground at the outer right
contact of relay 808, -

If the set of terminals upon Whlch the

switch 800 1s at the time standing 1s connected

to a non-calling sender, ground potent 1a] will
be connected over the back contact of relay

711 of such sender. conductm 723, the Ler'

808 to battery and relay 808 will “therefore
remain energized after relay 805 energizes

801, the

120

126

130
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and opens its initial aenero*lzmo* cireuit.
~when the switch 800 is advanced to the next
set of terminals through the energization and

-of g,

1,767,062

If

release .of magnet 810, test brush 809 still

encounters crround pateﬂtlal relay 808 will

remain loclced and the operating circult of
magnret 810 will be maintained. When, how-

ever, switch 800 has advanced for emmple-

two ﬂteps and its brushes encounter the set
of terminals conmected to the calline sender
4 to 7, inclusive, the brush 809 does

not encounter ﬂround potentlal as such po-

tential has been removed through the ener-
grzation of relay 711.and therefore relay 808

releases, opening the circuits of relay 805
and mwnet 810. In a similar manner other
idle sender finders of the same ik group

are sumultaneously operated through the

operation of their start relays, such as 801,
to hunt for the calling -sender.

Should two finders - mmultaneousl find the
(‘*alhnﬂ' sender a cireuit will be »estabhshed
from b.:,tta,er thmuOh the right winding of
relay 507, the inner right contact of rela
515, conduetor 125, brush 116, the left front
-cont*’wt of relay 711 conductor"'"% brush
809 of switch 800 "the outer right con-
tact of relay 801, the left back contact
of relay 808, the two right Wmdmfrs of re-
lay 807 to gr ound at the inner left iront con-
tact of r ]ay 806. A similar cireuit from
brush 809 of the sender finder of the second
link which has also found the same sender
will also be-closed to battery through the right
windings of a relay similar to relay 807. In

this case, relay 507 and the two relays 807

- will not lecewe suiiicient current to operate

4()

taet of relay 806, the inner left back contact
through the winding

1
' L

and therefore a -circuit will be closed by each
relay 807 for the corresponding relay 808 ex-
tending from ground at the right back con-
tact of relay 807 the outer rlo'ht front con-

of relay 805 to battery
o1 relay 808. Relays 808 WIH agaln Operate
n turn operating relays 805 and closing the
cirenits of stepping maenets 810 of the two
finders to further advance the finders. Re-
lays 808 will again lock up so long as the
finders test the terminals of non- ca'lhnﬂ' send-
ers.  Smee one finder will 11*'1doubbedly tall
ulw atly behind the other in testing for the
-eall'no sender, therefore, when the brushes of

one ﬁnx:m.J sueh as 800, aﬂ ain reach the termi-

nals of the calling sender the other finder
will not have reached them and therefore
when relay 808 of the first finder, for example,
the finder shown in Fig. 8 agam deﬂnergflzeaj

relay 807 will operate and lock divectly to-

- ground over its left windi mg and right front

o
-

contact. Relay 507 of the sender, lmwever,
does not: operate in the energizing circuit of

relay 807. Relay 807 at its rlght back con-

tact opens the 1nitial energizing circuit of

relay 808 to prevent its reoperation and at
its left back contact opens the leckma clrcmt

: &nd winding of magnet 419
steering sxwtch 45
'steermg svmtch 450 m position 3
of relay 404 is again estabhshed extending

bhrmmh the winding of 1'elzw f
404, the inner left contact of relay 408, the

.80

tacts relay
908 and 910 from selector 950, over br umhef* |

of relay 806, Whereupen relay 806 releases.

As soon as 1"elay 807 closes 1ts right front
contact relay 507 energizes and locks over its

lett winding and inner left contact to ground
01 conductor 409 and -closes a cn*cmt fmln
oround at its euter left contact over the sec-

ond p081t1011 terminal and brush 453 of steer-
ing switch 450 to battery thr ouoh the contacts
ror advancing
“into peﬁlflon 3. Wit

Irom ba,ttery

outer left back -contact -of relay 407, the back
contact of relay 427, conductor 455, "the outer

the cirenis

left back contact of relay 510, conductor 504

to ground at the third pGSlthIl terminal and
brush 420 of steering ‘switch 450. When

steering switch 450 leaves position 2 relay 515
from the circuit
previously traced thmunh the right winding
Relay 515 also at its left con-
tacts opens the initial Operatmn circuits of

‘relays 711 and -801.

.1"eleases reloving batter

of relay 807.

With relay 807 energized and relay
deenergized, a cireuit is now closed for the
relay 811 e&tmdmﬂ from battery through
the winding -of relay 11, the inner rmht
contact -of relay
tact of relay
of relay 807 to ground at the inner
lett contact of 1'91*13? 801. Relay 811, upon
energizing, locks over its inner right mm.‘aci

brush 819 to oround en conductor 618, at 1Lc,_
outer right cm]tact closes an obvious cu*c:mt

for relw 804 for opening the start circuits
724 and 724" extending from both groups of

8006

601, the leftt back con-
806, the le ft front contact

90

senders to the start relays 301 and 803, there-

by releasing relay 801, and at its intermediate

right contacu ehtends conductor 728 over

brush 809 to the right winding of relay 807

independent of the inner rwat contact of re-
lay 801 which is now open. At its left co
811 also extends conductors 909

813, 814 and 815 of finder 800 to conduetors
1802 727 and 726 extending to the sender.

At this point it may be eXphmed that had
a sender of the other group of senders been
a sender of such group being dia-

calling, o1
01‘{111’11lmtjcally cdisclosed at 830, the start con-

ductor 724’ would have been 01‘01111(1€d at such
808

sender and a circuit closed for start relay
of the link extending from conductor 7247
over the left back contact of relay &04, the

outer left back contact of start relay 801 to

'_battery through the winding of relay 803 _
t Relay 808 func ctions in exmcﬂy the same man-
‘ner as relay 801 exceDt that it establishes a

circuit for the stepping magnet 820 of the

sender finder 850 upon the enermmtloa of
relay 808, whereby the finder 850 hunts for a
sender in the group in which sender 830 is

130

located Also rela,y 803 prep&‘res a cir cmt for

110

120
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.rel&v 816 to estabhgh Connectlons flom the
_sender 89 O to the se ethI 050 mdwu: ml to the
hink. |

A circuit is now closed from batter v

through the winding of relay 915, over con-
ductor 918, brush 812 conductor 618 to

~eround, wher eupon. 1‘61:5:,37 915 energizes, sup-
'ply1110 at its right front contact loc! king

oround for relays of the selector 950 and 2t
its back contact opening at one
operating circuit of release magnet 917. A

point the

 cireuit is also closed from bmter}f ullIOUOh

20

40

and lodﬂnﬂ over 1ig 1mner

the left winding of relay 900 over o
contact H01, conductor 902, inner left contact

of relay 811 brush 813, conﬁuctor 802, wind-
ing of relay 700, conductor 7 701 to gr ound at

the intermediate left contact of relay 406.

Relay 900 energizes in this circuit, but being

low w ound lekw 700 does not operate. Relay
900, upon energizing, locks over its left front
(_Jo_nttmt to ground at the front contact of relay
915 and at its outer right front con

At the position switch

750 and the posﬁionnw of Sw:[tf* 1 350, relay

306 releases, opening the cir cuit of 1elfw 405
and closing a civenit from ground at its back
contact over the off- novmal contacts uld, now

'~ closed, through the right normal contacts and
__ Whldlf‘ﬂ ot LBLW 305 to batte: ry.

oper %tes opening its own energizing circuld

GlOHIld at the left back contact of release
ma,ouet 300. At its outer right contact relay

305 substitutes the rotary magnet 303 for
the vertical nmgnet 304 in the circult pre-
viously tracec, extending to the sender.

At the sender upon the release of 1‘@1%}7
405 a Cll‘CC_llt 18 established for 1’31&}7 156 ex
tending from battery through the winding

of relay 456, the right back contact of relay.

405, Lhe left front contact of relay 410, con-

c Ctor 511, the right bad{ contact of relav |
__'500 mnductor 519 the right back contact of

clay 407, thence as traced over the back

“_coamctb of magnets 303 and 304, over the

~outer left back contact of 1ewy 301, left front -
contact of relay 305 to ground at the left back

contact of relay 316. Rela vy 456 energizes 1n

this circuit fmd establishes a circuit for relay

- 500 extending from battery through the left

1
|

winding of 161-‘-17 500, over conductor

8 the
inner Ilﬂ*ht contact o1 rela vy 450, Uhe third

“position iermma? and brush 403 ot steenng

Ia oo

gwiteh 450 to 0‘101111(1 on conductor 409.

lay 500 locks over its inner left contact and
“brush 403 to ground 111(1ﬂpendem of the con-

tacts of 1*ehy 456. - Relay 500, upor ene roiu-
“ing, now opens at its inner zwht baci contacu _-

 the locking circuit of relay 410 which relay
oW releases opening at its outel leit front

‘releases.

contact the circuit ot relay 456 which also

tact pre-
pares an operating circuit for the vertical
magnet 903 of sele Ltor 950, .
450 . fohowu'w the
completion of the positioning of link selector

Rel 1/7 r_)Of} '

wht COllbﬂﬂtS to
relay 301, the left contact of relay

' st 904 and 502 energize in the circuit.

Eday 410, upon relemsm 25 also 0s-

"?1,"767,962-

ta,bhsne& a circuit for rehy 705 extendmfi

from battery through the winding of relay

705, conductor 401, the right back contact of
'rel“s, v 410 to Grmmd at the right contact of
relay 40”_&11{1 relay 705 in- turn establishes
the previously traced circuits for relay 501

Relay 501 and magnet.

ancd magnet 412.

70

412 now energize, magnet 412 preparing the -
steering switch 450 for advancing into posi-

tion 4 and relay 501 est&bhshmo a pulsing .
clmmt beuween ‘Lhe send or a,nd the selector,

950,

-norn ‘11 o

Sezfzﬁmg the seZeczﬁow 950 n accordamce fwzt]a

‘the second office code Letter
A pulsing cir cuit between the selector 950

80

and the sender may now be traced from bat-~
tery through the winding of relay 904, back

contacts of rotary magnet 005 and vertical

magnet 903, the inner right back contact of -

1eLw 906, the intermedia ate right back con-

tact of 1elay 907, conductor 908 the interme-
diate left contact of relay 811, h)ruah 814, con-
ductor 727, the outer right back contact of re-
lay 709, the back contact of counting relay

710, cundvc or 784, the right front conmct of

relay 507, the lett back contact of relay 508, -
winding of relay 502, the left contact of relay_' o
501, the outer Ilﬁht front contact of relay =

JOU conductor 512 the right back contact of

:.1‘e lay 407, condu ctor 230, brush 246, conductor

3D, the inner right bach contact of relay 301,
eondactm* 302, the back contacts of mwnets

308 and 304, the outer - left back contact of
305 to

oround at the back co-mact of relay 316.

lay 502, upon energizing closes a circuit for

1tself over 1ts rwht contact the right back
contact of relay B15 to nround at the outer |

left back contact of 1-'—"*1@57 522 independently

of eround at the back contact of relay 316
‘"mc] at its left contact establishes a circuit for -

relay 407 _e:at_endm@ from battery through the
winding of relay 407, the third 1)08113101’1 ter-
minal :;md brush 416 of steering switch 450,
conductor 411 to ground at the leﬂ: cantaet of
relay 502. - -

Relay 407 at 1ts inner left cont%ct estwb-

lishes a cix cuit for rotary magnet 303 of the
position swﬁch 350 thendmf} from battery
through the winding OI maﬂnet 303, the outer
right “front ccmtact of lelaﬁy 305, the right
back contact of release magnet 800 the wind- |
ing of slow-to-release 1*01(1,}7 ‘JOG, ‘the inner

L{Jiu back contact-of relay 801, conductor 226,

ner left front contact of relfw 407. Mﬂlgpet
303 and relay 806 energize in this circuilt,

“magnet 303 steppmﬂ‘ the brush shaft of

Re-

SWltCh 350 one step in a rotary direction.

lay 407 at its right back contact also opens

the circuit prewously traced for relay 404,

do so as long as lehy 502 contmues to re-

Re-
Re--

- 90

100

110

120 | -

brush 247, conductor "’”7 to Gmund at the in-' o

but relay 404 being slow to release, does not |

130
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ceive impulses due to the' advance of selector

- 950 and to retransmit such impulses through

the winding of relay.407. With relay 407 en- lay 404 on releasing opens the circuit of re-

ergized a holding circuit for relay 407 is
closed from battery through its winding, the
left contact of relay 404, the right front con-
tact of the relay 407, conductor 280, brush

- 247, conductor 235, the inner right back con-

10

tact of relay 301, the back contaects of magnets
303 and 304, the outer left back contact of

relay 301, the left.contact of relay 805 to

pe:ifiod' that the .Cf:'tr'cuit for l?lelay'. 404 is held

open long enough to release relay 404. Re-

lay 407 which thereupon releases and opens

the eircuit of rotary magnet 308 and slow-to-

ground at the left back contact of relay 816

and also to ground at the front contact of re-
lay 306. Relay 407 therefore does not deen-
ergize until the rotary magnet 303-has fully
energized to advance the switch 350 one step.

At the selector 950, upon the energization
of relay 904, a circuit 1s closed for the vertical

- magnet 903 from battery through the wind-

920

3t B
wF) B

mg of magnet 903, the outer right front con-
‘tact of relay 900 to ground at the inner left

front contact of relay 904. Relay 904 also
closes an obvious circuit for relay 909 which
disconnects the tip and ring brushes of the
selector during its vertical selection move-

‘ment. Magnet 903 energizes and at its con-

- tacts opens the. previously traced pulsing cir-

30

30

40

cuit through the winding of relay 904 and
the- winding of relay 502. The selector
switch 1s thus stepped vertically one step,
opening at the off-normal terminal 901 the in-
1t1al energizing circuit of relay 900. Upon
the opening of the pulsing circuit and the de-
energization of relay 502, the initial energiz-
ing cireult of relay 407 1s opened and upon
the completion of the first step-of magnet 303,
the holding circuit of relay 407 is opened,
whereupon it deenergizes opening the operat-
ing circuit of magnet 303 which also deen-
ergizes.. At the selector 950. upon the deen-

release relay 806 of the position switch 350,
Relay 404 upon deenergizing alse opens at
- contact the previously traced cir--

cuit for relay 705 which deenergizes in turn

its right contact the

opening the circuits of relay 501 and magnet

steering switch 450 into position 4.
Assoon as relay 407

412. -Magnet 412 thereupon advances the

(-

70

B

deenergizes the circuit

previously traced for relay 404 extending

over the outer left back contact of relay 407

is closed and relay 404 energizes. When the

viously traced for relay

steering switch 450 leaves position 8 the

80 |

locking circuit for relay 500 is opened at
‘brush 403 and relay 500 releases closing at

1ts outer right back contact the circuit. pre-

ground at the front contact of slow-to-re-

lease relay 306 of the position switch. 850.
Relay 405 energizes, locks and establisheg the

circuit of relay 410 as previously described

and relay 410 thereupon locks over its. inner

left front contact, conductor 518, the in-

ner right back contact of relay 500 to

405 extending to

ground on conductor 409. With steering

switch 450 in position 4 a circuit is at
this time prepared for relay 521 extending

~from battery, through the winding of this

‘relay, the left back contact of relay 520, con-
ductor 530, the fourth position terminal of =

brush 418 of steering switch 450, conductor
717 to ground at the right back contact of
relay 522. SRR

- When relajr_SG _I?elea?se's f‘o_lloﬁ?iﬁg‘- the '.comz-_-"
‘pletion of the last rotary step of position

- ergization of vertical magnet 908 the pulsing

49

50

- tion switch 350 has advanced two steps in

- 60

‘circuit previously traced 1s again established

and relays 502 and 904 again operate, both
performing the same functions previously
desecribed.to cause the further advance.of the
selector 950 and of the position switch 850
another step. o

Tt has been assumed that the second code

letter registered upon the units code regis-

ter relay 201 was A, having a 'numerica:l
equivalent of 2. Therefore, when the posi-

a rotary:direction and the brush 308 is resting
on. the second terminal of the second level
of bank 317, only the first two and tenth lev-

els of such bank being disclosed, a circuit
will be closed from ground at the interme-
~daate right contact of relay 220 over the right

contact of relay 201, conductor 237, brush

308, thence over the. inner right back con-

tact of relay 301, conductor 235 and as pre-

viously traced to. battery through the right
winding of relay 407. Relay 407 is thus pre-

- vented from deenergizing when rotary mag-

net’ 303 com'pletes 1ts Second'step for .._s_ufch 9

switch 350, the locking circuit of relay 405
1s opened at the front contact of relay 306

100

105

and a circuit is established from ground at

the back contact of relay- 806, over off-nor-

mal contacts. 315, brush 307 and the terminal -~
of bank 318 upon which it is resting, all ter-

minals of such bank being strapped together -

110

but. only the first two and tenth levels of
such bank being shown, to. battery through -

the winding of relay 316. Relay 316 uponen- _
_ | _ 115
a- circuit for release magnet 300 of the posi- -

ergizing establishes at its left front contact

‘tlon switch extending from ground at the
front contact of relay 816, over conductor

1220, conductor 320 to battery through the 120

winding of magnet 800. Magnet 300, upon

519, the outer right front contact of relay

energizing, releases the position switch 850

to normal, in which position the circuit of
relay 816 1s opened at brush 307, inturn open- -
1ng the circuit of magnet 800. Magnet 300 at,
its lett back contact also opens the locking
‘circuit of relay 805 which releases, and dis-
connects ground from conductor 229, releas-
1ng relay 220. Relay 220, upon releasing, in -~
130

turn removes ground from conductor 231 at

125



40
- of relay 404, the right. front contact of relay

4B
| - relay. 301 to ﬂ'round over the off-normal con-

its outer left contact but holding ﬂround 1S
| "_'stlll maintained on conductor 231 for hold-

~ing operated relays of Fig. 2

) 'the outer left contacts of rela .‘207

¢

With relay 405 released and relay 410 still

7 energized a circuit is now established for
-relay 456 extending from bqttely through

- the winding of relay 456, the right back con-

- - tact of rela,y 405, the left front contact of

10
- - contact of relay 500, conductor 512 thence.

relay 410, conductor 511, the outer right back

as prevmuuly traced to the outer left back
contact of relay 301, over off-normal contacts

~ 330, now closed, since switch 350 has been

-1estored to normal to ground at the left back

contact of release maﬂnet 300. Relay 456,
now locks. over 1ts inner

upon -energizing,

eft contact, the right front contact of relay

410 to Dround at the right contact of relay

99

2
n

- from b%tterv through the winding of magnet

404, and establishes a circuit for relay 407

.'eztendmo from battery throngh the wind-
~ ing of relay 407, the left contact of relay
404, the outer left contact of relay 456, con-

ductor 531, the left contact of relay 590 COT-
ductor- 5.:)0 the fourth position termmal and

brush 418 of steering switch 450, conductor

717 to gr ound at the right back COIlt‘LCt of

relay 522 -
- Relay 40{ upon errergumw clo%es a circuit
_for the vertical magnet 804 of the position

switch 350 in series with relay 306 extending

304, the outer rwht back contact of relav

| o 805 the right back contact of release mao‘net

300 the wmdmo' of relay 806, the inner Teft
back contact of relay 3801, conductor 296,
brush 247, conductor 757 to oround at the

= mnner left front contact of 1ela 407. Un‘td

the magnet 304 fully energizes relay 407 1s

locked through its Wmdmﬂ' the left contact

o -407 condactor 230, brush 246, conductor 235,
~ the inner right back conf‘act of relay 001

“conductor 3092, the back contacts of mﬂgnets ]
308 and 304, the outer left back contact of

 ta cts 830 and the left back contact of magnet

| -_~‘3’00 and after relay 306 energizes to groﬂmd |
- atits front contact. The ener 0'173,1;101’1 ot re-
B0 _
- 500 extending from battery through the

lay 407 also estabhsheg a cuemt for relay

- .right WanmO‘ of relay 500, wnduct{}r 503,
o ‘the left back “contact of re]qy 405, the outﬂl__
- ‘right front contact of relay 456 to ground--
t “the inner left contact of relay 407 Re-
500 thereupon energizes opening at its-
inner right back contact the locking circuit
ot relfw 410, thereby releasing relzw 410
‘which in tuln opens the holdmo circuit of
relay 456 which also releases:
 closes a-locking circuit at this time for rela
521 extending from b‘wtery through the

Relav 500 also

winding and inner Tight front contact of

R  relay 521 over the inner right front contact
_of rel&v 500 to ground on (,onductor 409 and

2 en ern'lzed ovel )

919,

' _.1,767,962

-estabhshes a lockmﬂ' cu:'cufo for itself extend~ '

g from battery thy ough its right winding

521 the outer left

oground on conductor 402.

over conductor. 503, the Teft back contact of =
relay 405, conductor 457, the outer right
Afront cent‘wt of relay
contact of relay

0o

500, conductor 536, brush
403 and 1ts- fourth position texmmal to

‘Relay 456 upon releasing opens the mltml

energizing circuit of relay 407. If at this
time the magnat 304 of the pOﬂthH switch

7_5? 

has advanced such switch a full step, the

A circuit -is now

holding circuit of relay 407 is opened at the

back contact of mao'net 304 and relay 407
deenergizes opening “at its inner left contact
the opﬂratmg circuit of magnet 804 and re-
lay 806. Magnet 304 deenergizes but relay

806 being slow to 1elease does not deener-
o176 before its circuit is again closed as will
e presently described.
~ closed for relay 705 extending ﬁom battery
through the winding of relay K 05, conductor

80 -

. |

401, the right back contact of relay 410 to '

0‘101111d at the right contact of relay 404.

80
- viously traced circuits Tor relay 501 and mag- -
net 412. Magnet 412 upon energizing pre-'

- pares to advance steermg smtch 450 into
~ position 5. - _ |

Relay 705, upon energwmg, closing the pre-

Clrunk ?mmbew

Pulsmg

Selection of idle é?’*@mk group Z) Y selectafr 950. 95

- and pariial re L/zsé?*atwn Of teﬂs dzgzt Of- o

01rcu1ts are NOW estabhshed be-_ o .
tween selector 950 and the sender and between:
the sender and the position switch 350 for set-

ting the position switch in accordance with -

100

the vertical stepping of the selector to regis- .
ter the tens oroup of trunks which the selec-

tor now proceeds to hunt for. -

siich-selector'and as in response to the second

1n6 of relay 900 will not be ef' ectwe to. dlf-

' I“l elﬁtmhy release relay 900. a R
Ag a consequence, a- mrcmt is completed*z R
Lhrouoh the winding of relay
904, thence as prewously traced to the wind-

ing of pulsing relay 502, the left contact. of
v relay 501, the outer 110ht front contact of re-
lay 500, conductor 512, the right back con-

f1 om battery

tact of relay 407, conductm 230, brush 246,

It will be as- 1
- sumed that the group of trunks that is select-

‘ed by the selector 950 extending to the distant =

office 122, comprises 40 trunks appearing in |
the Second and third levels of the banks of =~
| 110

- code letter A, the switch shaft of selector 950
has pomtmned its brush sets opposite the sec-
ond level of each bank, commutator brush 911,
- will now be standing on commutator segment- -
- Should all of the trunks of the second 1
level of both banks be busy there will be no
- ground. potential connected to the: segment
912 and the circuit to be hereinafter tlaeed o
| from tﬂe brush 911 through the right wind-

120
125

‘conductor 235, the mnner rlght back contact of*_.-'-- o
relay y 801 conductor 302 the back contacts-l



1o closing at its left contact the previously traced
circuit for relay 407. Relay 407 energizes and
at 1ts 1nner left contact closes the previously.
traced circuit for vertical magnet 304 and re-

15

20 P

L2

cln. -

1,767,962

O'fm%"tgnet:s' 303 and 304, ﬂle: outer left back

contact of relay 301 to ground at the front

contact of relay 806, relay 306 not yet having

had time to release since the position switch

350- toak 1ts previous vertical step. Relays

502 and 904 are both energized, relay 502
locking to ground over its right front con-
tact, the right back contact of relay 515 and
the outer left back contact of relay 522, and

lay 306 of the position switch 350, and locks
over the left contact of relay 404 and its own

inner right front contact, thence to ground

at the Tront contact of relay 306 over the cir-
cuit previously traced. =~
Magnet 304 upon energizing advances the
osition switch 350 another step to position
1ts brushes opposite the second level of their

respective banks. Relay 306 which was pre-

viously energized when the switch 850 took its

first step and did not have time to release, is
maintained energized at this time. Relay

904 of selector 950 energizes and again closes
the previously traced circuit for the vertical

magnet 903 which in turn opens the pulsing -

~ crcuit through the windings of relays 502

30

- 1s operated and released to advance the switch

40
45

50

60

- 65

and 904 just traced, relay 904 in turn opening
the eircuit of magnet 903. Thus, magnet 903

shaft on step wertically to position the

brushes opposite the third level of terminals.

in its banks. When relay 502 deenergizes
upon the operation of vertical magnet 903
the 1mitial energizing circuit of relay 407 is

opened and when the vertical magnet 304 of
the position switch completes its energization

to advance the switch 350 a full step the lock-
ing circult of relay 407 is opened and relay

407 releases, opening the operating circuit

of magnet 304 and relay 306. Magnet 304

thereupon releases.

1t will be assumed that when the second
selector has stepped to position its brush
sets opposite the third level of its banks, the
brush 911 encounters ground potential on
the terminal 918 corresponding to the third

bank levels of the selector. In Fig. 1 the ter-
minal equipment of two trunks extending to
the ofiice 122 both appearing in jacks before
the operator, has been illustrated, trunk
186, 137 being the first in the group of ten

trunks appearing in the third level of the
upper bank selector 950 and trunk 126, 127

being the tenth of such group. In a similar

manner ten other trunks extending to the

oifice 122 appear in the terminals of the
third level of the lower bank of the selector

950, but with their tip and ring conductors

reversed. It will be noted that so long as

any trunk in the first group isidle ground will
be connected to the commutator terminal 918

over the conductor 919, the owter back.con-

501, whereby relay 501 deenergizes.

viously traced circuit for relay 705.
Relay 705 upon releasing now opens the

tact of the cut-off relay of such trunk, for ex-

ample, relay 1 91,.and over the outer back con-
tact of the sleeve relay of such trunk, for

example, relay 120. Similarly so long as

any trunk of the other group often, one trunk -,
of which is indicated at 920 is idle,.ground =~ -
will be connected to the conductor 921, also

connected to the commutator terminal 918.

Thus brush 911 upon encountering ground
potential establishes a circuit from such

ground over brush 911, the right winding and

inner right contact of relay 900, outer right
back contact of relay 906, the outer right back
907, conductor 910, outer

contact of relay _
lett contact of relay 811, brush 815, conductor
(26, 1nner right back contact of relay 709,

30

conductor 519, the left front contact of relay

521, the inner left back contact of relay 510

to. battery through both windings of relay
509. Reiay 509 energizes and establishes a ¢

E.-"l
et

circuit for relay 514 from battery, wind- -
g of relay 514, front contact of relay 509

to ground at conductor 409. Relay 514 at its
right contact shunts the left winding of re--
lay 509, thereby reducing the resistance of
the circuit previously traced through the

90

I‘I,ght ’Wiﬂdiﬂg o1 relay 500 so that the l';ight o

winding of this relay receives sufficient cur-
rent to cause the differential release thereof.

- Relay 900 upon releasing opens the operating

circuit .of vertical magnet 903 to prevent

the Turther vertical stepping of the selector.
Relay 509 upon energizing also opéns at 1ts
of relay
100

back contact the energizing circuit

- When relay 900 deenergizes the previously

traced circuit through relay 509 is opened

at the inner right front contact of relay 900

and relay 509 deenergizes in turn opening -

the energizing circuit of relay 514. Relay
- 514 being slow to release momentarily closes

a circutt for relay 510 before it releases, ex-

105

tending from battery through the winding of

" relay 510, the left front contact of relay
514, the right back contact of relay 509 to
ground on conductor 409. Relay 510 upon

1.101 -_ .

energizing locks over its inner right con-
tact, conductor 537, the fourth position ter-

minal and brush 414 of steering switch 450,
conductor 415 to ground at the inner left back
contact of relay 522, at its inner left back

115

contact opens the initial energizing circuit
of relay 509 and at its outer left back con-
tact opens the circuit of relay 404. Relay

404 ‘thereupon releases opening the pre-

circuit of magnet 412 advancing steering

120

switch 450 into position 5. As soon as the

steering switch leaves position 4 the locking

125

circuit of relay 500 is opened at brush 403 -

whereupon relay 500 releases, in turn releas-

ing relay 521. Also, the locking circuit of

relay 510 1s opened, releasing relay 510.

VVlth relay 500 deenergized t-h'e'-CiI'Cﬂit 3p1‘e-_"'~130
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Vlously traced th?‘oue‘h the winding of relay
405 to ground at the front contect of relay

306 is again closed before relay 306 has time

~ to release locking itself directly to its oper-
ating circuit mdependent of the outer left

.o

contact of relay 410 and establishing an obvi-
ous circuit for energizing relay 410. Relay 410

energizes and locks over conductor 513, the in-

“ner right back contact of relay 500 to ground

10
- 450 reaches position 5 a circuit is established

on conductor 409. - As soon as steering switch

from battery through the winding of relay

- 520, conductor 526, brush 414, conductor 415
- to ground at the inner left baok contact of

1nner r1ght contact

relay 522, relay 520 upon energizing locking

directly to ground on conductor 409 over its
With relay 510 deener-

- gized a circuit is at this time completed for

920

25

~ viously traced circuits for relay 501 and mag-

40

relay 404 extending from battery through its

winding, the inner “left contact of relay 406,
7 the outer left back contact of relay 407, the_
- back contact of relay 427, conductor 4:55

 the outer left back contact of relay 510, con-_
' ductor 504, the fifth position termmal and

brush 420 of steering switch 450 to ground.

“Relay 404 now energizes and since relay 520
is at this time operated, a circuit is estab-
lished for relay 705 e‘s;tendmg from battery
- through the Wmdmo' of relay
401, the outer 11ﬂht contact of rehy 520 to

--_?fground at the flont contact of relay

705, conductor

404.
Relay 705 now energizes and closes the pre-

net 412, the magnet 412 preparing the steer-
ing switch for advancing into position 6..
“When the slow releasmﬂ relay 306 at the

_ position switch releases, the holding circuit
- of relay 405 1s opened and relay 405 Teleases.

Also rel‘w 306 at its back contact establishes
a circuit for relay 805 extending from ground

at the back contact of relay 306 over ofi-

~normal contacts 315, the rlo*ht normal con-
- tacts of relay 305 to the bette**y through the

45

~winding of relay 305.

opening its own operating circuit and lock-

~ ing over its inner right contacts to ground

at the left back contact of magnet 300 and
at its outer right contacts subetltutes the

- viously
~ relay 407 at the sender. As soon as relay 405
deenergizes, a circuit is established for relay
456 extending  from battery through the
winding of rela 456, the right back contact
of relay 405, the outer left front contact of

55

60

rotary magnet 303 for the vertical magnet
304 in the pulsing circuit extending as pre-
traced to the left front contact of

relay 410, conductor 511, the outer left back

~ contact of relay 500, conductm_ 512, the right
back contact of relay

407, thence ae traced to

" the outer left back contact of relay 801, over
~ the left contact of relay 805, to ground at the

. ~back contact of relay 316. Relay 456 ener-

o1zes and locks over 1tS inner leftt contact the

' I'lG‘ht front contact of relay 410, to ground '
_ at the rlght front contact of 1e1ay 404. The

tor.

contact of relay 316.

Rel ay 305 energizes,

904

- 1,767 962

release of relay 405 a]so closes a clfcmt for |

relay 500 extending from battery through the
right winding of relay 500, conductor 503,

the left back contact of 1e1ay 405, conductor
457, the right back contact of rela 521, con-’
ductor 538 the right front contact of relay'_

501, conductor 539, the fifth position terminal

and brush 403 of steering switch 450 to
glound on conductor 402. Relay 500 now
~energizes, unlocking and releasing relay 410
which in turn releases relay 456. With relay
500 energized a circuit is now established for

5

relay 427 extendmp' from battery through the

win dmﬂ' of relay 497, conductor 458, the in-

termedmte left contact of relay 500, "conduc-
tor 526, the fifth position terminal and brush
414 of steermg switch 450, conductor 415 to

ground at the inner left contaot of relay 522.

SeZectwn of an idle trunk in the seZcozﬁed Sub-'

group o J trunks

A pulsmﬂ Cl"‘"CHIt isnow esta,bhshed between
‘the sender and the selector 950 for controlling
the rotary hunting ‘movement, of such selec-
This pulsmﬂ' cireuit extends from bat-

tery through the winding of relay 904, the
back contacts of maoncts 908 and 905, back
contacts of relays 906 and 907, thence a,s pre-

110‘ht front contact of relay 500, conductor

80

85

00

viously traced through the mndmo of relay

502, the left contact “of relay 501, “the outer 95 B

512 the right back contact of relay 407, thence

2S tmced th1 ough the back contacts of mag-
304 at the position switch 850,
~ the outer left back contact of relay 301, the

left contact of relay 305 to ground at the back _.
Rela,ys 904 and 502 en- .

nets 808 and

ergize 1n this circuit.

At the selector upon the enerelzatlon of. -
105

relay 904 with relay 900 deenerglzcd a Ccir-

cuit is established for the rotary magnet 905

extending from battery through the wmdm@’

100

ot maonet 905, the outer right back contact

of relay 900 to ground at the i inner left con- -

tact of relay 904, Relay 904 also establishes

110

a, clreuit for relay 909 to disconnect the tip -

and ring brushes during the rotary hunting
Upon the closure
of this pulsing circuit magnet 905 energizes
opening the circuit prewouely traced through

movement of the selector

115

the windings of relays 904 and 502. Relqv o

agaln c:
904 and

trunk.

At the eﬂnd er upon the enerﬂ*lzatlon of relw .
502 a circuit is eetabhshed from oround at the
left contact of relay 502 over conductor 411,

upon deenermzmﬂ opens the circuit of
magnet 905 which therenpon deenergizes.
osing the pulsing circuit. Thus relav -
man‘net 905 reciprocally confrol each 120
other, the maonet 905 advancing the switch

shaft step- by-utep in the eearch of an. 1dle} '

brush 416 and the fifth oos:1t1011 terminal of

steering switch 450 to battely through the
W ndmg of relay 407. Relay 407 upon ener-:
gizing closes a holdmn* c_ucmt for 1tself ex-

130
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cireuit for relay 404 .e_};t'_el}_diﬂg from batter

1,767,062

tending-over the Jeft contact of relay 404, its
own right front contact, thence as traced over

the back contacts of magnets 803 and 804 to

ground at the left back contact of relay 316.

at its outer left front contact closes a locking

through the winding of relay 404, the inner

leit front contact of relay 406, the outer left
front contact of relay 407, the front contact
of relay 427, conductor 455, the outer left back
contact of relay 510, conductor 504, the fifth

position terminal and brush 420 to switch 450

to. ground, and -establishes a pulsing circuit -

tor magnet 303 and relay 306 which extends

as previously traced. Until relay 502 deen-

ergizes upon the completion of the first rotary
step of selector 950 :and until-the completion

of the first rotary step of position switch 850
relay 407 remains energized. When these
steps are completed relay 407 deenergizes,

~opening the circuit of magnet 303. In re-

Lo
s 1

30

39 _
30 to 39, etc., terminate in the upper bank.
It will further be assumed that the selector

40

45

ad

60

5 mit impulses to the position switch 850.
- In the present case it will be assumed that.

the trunks having an.even tens number ter-
minate in the lowermost banks of the selector

sponse to successive operations of relay 502
as the-selector 950 advances in its rotary hunt-

ing movement relay 407 operates to retrans-

950 and that the trunks having an odd tens

number terminate in the upper bank of the
selector and that all trunks terminating in

the upper bank have their tip and ring con-

ductors reversed. For example, the trunks

0 to 9, 20 to 29, etc., terminate 1in the lower
bank of the selector 950 and trunks 10 to 19,

hunts to its tenth rotary step .position and
finds the last trunk 126, 127 .numbered 389,

appearing in the last.terminal set-of the third
level of .the

_ upper bank thereof, in an idle
condition. . o
At the selector upon the test brush 914

encountering the test terminal of the idle

trunk 126, 127 .a circuit is established from
battery through the right winding of cut-off
relay 121, the inner right ‘back contact of

sleeve relay 120, conductor 922, test terminal

923, brush 914, the left-back contact of relay

907, the .intermediate left back contact and
right winding of relay 906, conductor 902,

the inner left contact of relay 811, brush 813,
conductor 802, winding of relay 700, eonduc-

tor 701 to ground at the intermediate left

 contact of relay 406. Relays 906 and 121

energize 1n this circuit, relay 121 locking
over its 1nner right front contact to conduc-

tor 922 independent of relay 120 and relay
906 locking from battery through its left
winding and inner -left front contact to

ground.at the front contact of relay.915. At
its outer left back contact, relay 906 opens
the operating circuit of relay 907, at its inter-

mediate left back contact opens its operating
~circuit, and -at.its-intermediate left front con-

tact, connects cohdubt_or 902 ovér. the outér,

left back contact of relay 907 to test brush

914. At its right front contact relay 906-ex-
tends-conductors 910 and 908 over the outer

right and intermediate right back contacts.
y of relay 907, right back contacts of relays
- 909 to the tip and ring brushes 924 and 925.
Also at its imner right back contact, relay
906 opens the -circuit previously traced
through the windings of relays 904 and 502.

Relay 502 upon remaining deenergized

holds open the initial energizing circuit of
relay 407, and rotary magnet 303 upon com-

pletely energizing in response to the last im-
pulse transmitted thereto by relay 407, opens
the -locking circuit of relay-407, whereupon

relay 407 .deenergizes, opening the .pulsing
circuit through magnet 308 and relay 306

and the holding circuit of relay 404. Relay
404 upon deenergizing opens the circuit of

70
75

80

relay 705 which in turn deenergizes opening

the circuits of relay 501 and magnet 412, |

thereby advancing the steering switch 450

1nto position 6. Relay 501 .in turn opens the -

- holding circuit of relay 500 which deener-
gizes, again establishing the previously
traced circuits of relays 405 -and 410. With -
the steering switch in position 6 a circuit is -

now closed for relay 522 extending from bat-

tery through the winding of relay 522, con-

ductor 540, the sixth position terminal and
brush 403 of the steering switch 450 to
ground on conductor 402: Relay 522 ener-
gizes, locking to ground on conductor 409.

A fundamental circuit is now .established

from ground at the incoming selector 123
over trunk conductor 127, brush 924, thence
as previously traced to conductor 726 over
the1nner back contact of relay 709, conductor

019, winding of polarized relay 524, the in-

termediate right front contact of relay 522,
the winding of relay 502, back contact of re-

lay 508, right frent contact of relay 507, con-

95

109

105

ductor 734, the back contact of counting re-

lay 710, the outer back contact-of relay 709,

conductor 727, thence as traced to brush 925,

over trunk conductor 126 to battery through
‘the eontrol relay (not.shown) at the incom-

110

ing selector 123. TIf the incoming selector is

in a condition to be operated at this time,

&

w—y

relay 524

127 have been assumed ‘to be reversed. Re-

lay 502 is without function, however, at this
tume.. The circuits now remain in this con-
- dation until after the-operator has caused the
registration of the thousands and hundreds
digit of the wanted line number on the regis-

ters of the sender.

~ Lvegustration é’ffﬂrwmeé"ical digits of wanted

- line number

receiving current in the proper
direction since the trunk conductors 126 and

_ _ me, 115
relay 524 and relay 502 operate, the polarized |

120

125

~ All of the foregoing circuit operations have

- resulted from the .depression of an office key

130



by an operator

piring the operator, noting that the lamp

209 is extinguished, has proceeded to depress

~ the digit Leys to 16018t61‘ the numerical desig-

wr

‘nation of the wanted line on the sender regis-

~ ters shown in Fig. 7. "It has been .:‘Lssumed

- .' 1"0:

that the number of the desired line in the

The operator therefore
~1ng from nround through low resistance 238,

‘the left contacts of key 215, conductor 216
‘he right back contact of relay 208, conduc—'

office 122 is 3981.
first depresses the No. 3 digit key 212 to reg-

ister the thousands digit 3. CAtits left contact
219 establishes a circuit from ground
‘through low resistance 238 over conductor
916, the outer right back contact of relay 208,

key

brmh 245, conductor 251

conductor 2923,

winding of 1elay 499, bmsh 199 and its first

130311}1011 terminal of the steering switch 400,
conductor 433, right winding of thousands

- register 603 to bat‘rﬂry' Felay 603 due to

the low resistance of its operating circuit
; enermzes and Jocks over both windings and

~ its inner left contact to ground on conductor
A second

20

601 and IGI&Y 429 also operates

 cireuit is also established by the depression

~ of key 212, extending from ground through
;-the right wmdnw of relay 609 conductor 419
the normal poq1t10n terminal and brush 43 0
of switch 400, winding of relay 421, conduc-
"the left
back contact of relay 208, conductor 041 right
‘contacts of key 212, 1110'1'1 resistance 217, con-
ductor 213, the inner rlo'ht back COllt"l.Ct of

tor 252, brush 244, conductor 2925,

relay 208, conductor 224, brush 243, conduc-

tor 253, wmdmcr of relay 423, brush 432 and

2
o

40

tion termmal

45

the normal posﬂmn termmal of steering
5 switch 400, conductor 424, to battery through
- the right winding of relay 612. Due to the

mcluslon of hwh resistance 217, thousands
register relays 612 and 602 do not opemte
buf. relays 421 and 423 both operate. With

relays 422 and 421 operated, a circuit 1s es-

tablished from ground through the contacts
 the low resistance 238, the rw'ht contacts of

of these relays, brush 431 and its normal posi-

through the Wmdmg Of thomands register
relay 605.

~ ductor 601, operating 1ela1;f 606. Thus relays

a0

il |
It

425 and magnet 434 1n pamllel

. 603, 605. and 606 of the thoua‘mds remster_

have been operated in response to the oper-
- A second circuit 1s also established from bat-_j

tery through the right winding of tens regis-
ter 1elay 617 over conductor 444 the third po-

ation of key 212 for the thouquds digit 3.

‘Relay 423 upon operating closes a ClI‘CHlt_

fmm ground through the windings of relay

upon energizing closes a circuit from ground

at 1its contact through the back contact of

 magnet 434, to battery through the wmdmo’_
of magnet 484— As soon as the operator re--
~leases the depressed key, relays 421, 422 and

60

Ga

423 release, relay 423 in turn opemnﬂ* the

clrcmt% of relay 425 and magnet 434. Relay:
425 1s, however, held enermzed over the chk
contact of mqonet 434 until the maﬂrnet 18-
fully enelolzed when it releases opemnp at

its front contact the circult extending to bat-

‘While this has b'ee.n' trans-

601, Relay 422 also operates.
‘contacts key 215 closes a circuit from oground

canduvtor 435 to ,battery’_

Relav 605 energizes and locks over
its wmdmﬂ' and inner left contacts through

“the winding of I'E‘l‘lj 606, to ground on con-
~registered relay 609.

Relay 495

- 1;767,962?? '

tery through the contacts ‘and winding o of
magnet 434, Relay 425 thus insures that. the

_mw*net 534 will energize fully to advance
‘the steering switch 400 one step as soon as

0

the operator releases the depressed key.

The operator next depresses the No. 9 key

- 915 to register the hundreds digit 9. ~At.its

left eontaet key 215 closes g cn*cwt extend : 3

15

tor 223, brush 245, conductor 251, Wmdmo
of rehy 492, br ush 429 and the Seco.nd posi-

of hundreds register relay 607. “Due to the

low resistance of this operating circuit, relay

tion termmal of steering switch 400, condue-
tor 436 to battery. through the rlnht winding

80

607 operates and locks over its WlIldlIlO'S and

inner left contact to ground on conductor
At its right

85

through the low resistance 238, the right con-

tacts of key 215, conductor 213 the inner .

right back contact of relay 208 conductor

994, brush 2438, conductor 253, wmdmn* of
relay 423, brush 432, and 1ts secokd. posmon' -

00

terminal, conductm 44—3 to battery through
the rlnht winding of hundreds register relay
613. Relays 423 and 618 operate 1n this cir-

cuit, relay 613 locking to ground on conduc-

tacts. Hundreds 1e01ster relays 607 and 613

have thus been operﬁted Relay 422 performs .
no useful function at this time, but relay
423 again causes the operation of relay 425
and magnet 434 for advancing the brushes
~of steering switch 400 to pos1t*= on 3 upon. the_

release ot the operated key 215.
In response to the depression of the No. 8

digit key 218 for registering the tens digit 8,

2, cireuit is established from ground throufrh

95
tor 601 over 1ts Wmdmﬁ's and inner left con- _

106

key 218, conductor 213 the inner right back
contact of relay 208, conductor 224, brush 243,

conductor 252, Wmdmg of relay 493, brush 43‘?'
and its third position terminal, conductor 438
to battery through the right Wmdmﬂ' of tens

Relays 423 and 609 en-

110

ergize, relay 609 locking over its windings

and left contact to ﬂ*round at conductor 601

115

sition terminal and ‘brush 499 of steering:

switch 400, winding of relay 422, conductor

120
251, brush 945 conductor 223, the outﬂr right
haclk contact of relay 208, conductor 216, the
left contacts of key 218, conductor 241, the left

baclk contact of rehy 208, conductm 292b,

‘brush 244, conductor 252, WlIldlIlﬂ’ of relay_
421, brush 430 and its third p081t1011 terminal,

ground through the left
Due to

the. low resistance of this circuit, 1elays 421,

conductor 426 to
winding of tens register relay 615.

615 and 617 operate, relay 615 1ock1ng over 1ts

125
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10

15

20

25

a0

tho release of the depressed key 218.
" In'response to the depression of the No. 1
key 219 for registering the units digit 1, a
‘circuit is. established from ground over the.

' 1 ey 96;2

windings and. rwht front contacts to o‘round

on.conductor: 601 and 1913\7 617 1ockmo over

1ts windings. and. inner left front contact to
~ground. on. “conductor 601..

Since relays 422
and 421 are both enermzed a.cireuit 1s estab-

lished from.ground.over the contacts of these
relays, brush 481 and its third position termi-

through the
Relay 610 energizes

nal, conductor 439, to battery
Wmamo of: rcla,y 610

and. locks. over its winding and- right front
~ contact. to ground on conductor 601.

Tens
register. relays 609,.610, 615 -and 617 are now
operated. Relay 493 upon operating: estab-
lishes the previously traced circuits for relay
425 and magunet 434 preparatory to advanc-
ing steering “switch. 400 into position 4 upon

right contacts of key 219, throu h high re-
mstance o17, conductor 913, thc inner right
back contact of relay 208 conductor 2‘34
brush 243, conductor 253; wmcuno‘ of relay
423, brush 432 and. its fourth pos;1t1011 termi-

-na,l conductor 460, to: battery through the
' 11ght winding of anits register relay
Due to the 111c1u31on of 1110*11 resistance 217,
relay 619 does not operate, but relay 423 oper-

619.

ates. A second. circuit is also established
from b‘wtely through the right winding of
units register relay 616, conductor 428, brush

429 and its fourth posmon terminal, Wmdlng

39

40

50

55

60

K

611,
ductor 661

of relay 422, conductor 251, brush 245 condue-

tor 223 the outer right back contact of relay
208, conductor 216, high resistance 240, the
lcft contacts of kc 219 conductor 241 the

left bBack contact of relay 208, conductor 295,
brush. 244, conductor 252 wmdmo* of relay.

491, bruqh 430 and-1its iourth pomtmn termi-

| 31 conductor 452 to G‘round through the left

WlIldHlO‘ of relay 620 Due to thc 1inclusion
of hlgh 1*esmtancc 240, register relays.616 and

620 do not operate,. but rela, s 421 and: 422
both operate and close a clrcmt from ground

over their contacts, brush 431 and. its fourth'
position terminal, conductor 440 -to- battery

through the Wmdlno' of units register. relay
Relay 611 opemtes and. locks over its
winding and right contact to ground at con-
Relay 611 is thus the only units
register relay operated
er fttmn again caises the operation of relay
495 and magnet 434 to advance steering

switch 400 into poszltlon 5 upon the release. of
the depressed key 219 The numerical regis-
ters of the sender have now been set.

Tt'will'be recalled that the funchmeﬂté,l c1r-

cuit Between. the sender and t”lc incoming
-selector 193 was established wit

ing'switch 450 in position 6 and that the fur-
tlﬁer advance of said steering: switch awaited

the registration of tlie hundreds digit to the
wanted line number. Upon the registration
of such digit a 01rcu1t 1S estabhshed for rel&y |

switch 400, conductor 461, wmdm
535, resmtance 527 to battcry

energizes and‘locks over its inner right front
:'contact to ground on conductor 409 and at 1ts
lett contact establishes a circuit for advanc-
Ing' steering switch 450 into position 7, ex-
tending from battery

Relay 428 upon op-

ing. of relay.
th. the steer--

15

535 extendmcr from ground over brush 449
and the thlrd position terminal of steering

elay 535

stccuno* switch 450 to
Ing: SWItCh 450 in position 7 and polarized re-

1a y 524 operated over the fundamental. cir-
cuit, a circuit is now established for relay
- 525 extendmg tfrom. battery thlough the

winding of relay 525, conductor 541, the

- seventh position terminal and brush 414 of
steering switch 450, conductor 415 to ground

"The

to: the sender that a trunk terminating in

“the upper bank of the second selector lias been
seized. A circuit is also established at this
time for advancing. steering  switch 450 into
‘positron 8 which may be tr aced from battery
thirough the winding and' contacts of mag-
net 412 the seventh posﬂ:lon tmmmal and '
brush 490 to ground.

With steermg switch 450. in position 8 a

circuit is established for relay 705 extend-
ing from battery through the wmdmo* of re-

'lay 105, conductor 401 the eighth pomtmn_‘ o

termlna,l and- brush 408 o1 steermﬁ‘ switch

of relay_

through the Wmdmw '
and: contacts of magnet 412 conductor'5%
left contacts of relay
sixth position terminal and brush 420 of

grotmd - With steer- -

535, conductor: 599 |

70

80

8
at the left front contact of relay 524. Rela,y o

525 upon energizing locks over its right iront
~contact to ﬂrom'ld on conductor 409.
operation of relay 525 at this time indicates

90
95 .

- 100

450; a- conductor 402 to ground at thc outer-.'_ -
rlﬂht contact of’ relay 406, relay 705 upon

energizing closing the prewously traced cir- .
cult of ma,onet 419 preparatory to a,dva,nc-
ng steeung switch 450 into position- 9. In
position<8, a circuit is- established for relay

through the
110

534 extendmg from - battery
winding of: 1clay 034, over conductor: 54 , the

eighth position tcimmal and brash 420 of
_.stecmno switch 450 to ground. Relay 534
upon:energizing locks over its left front con- =~
tact to ground: on conductor 409 and' closes
abats mﬂ*ht front: contact a: circuit extendin
Arom frround over- conductor 532, strapped
termimals and brush 454 of steeuno switch
400 to battery through the contacts and wind- .
ing: of magneti 484, for advancing' steering
switch 400 out of posrtlon 5 if the numerical 1

105

534

o ‘-115 | a

120
registration has been.completed, into position
9., VVhen the-steering switch 400 reaches posi-
tion 9.a:.shunt is cstabhshed around-the wind-
535, extending from resistance
527,.over conductor 533, thc ninth. position
termmal and brush 449 to oround thereby de-
energizing relay 535 to prepare-at. its outer -
‘right contact aicircuit for later enabling the
-'_fundamental circuit to be. established. when
stccrmcr sw1tch 450 reaches p031t1011 14,

125
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e

i ndication of trumk number

At the pos1t10n switch upon. the release of

relay 3806 the holding circuit previously

‘traced for relay 405 is opened and a circuit
316 extending from

‘battery through the winding of relay 316 the
bank terminal of bank 818 upon which brush

is established for relay

807 is now resting, assumed to be the tenth

10

8

terminal of the seeond level, brush 807, off-

normal contacts 315 to. ﬂround at the back
"centeet of relay 806. Belfw 316 upon ener-

oizing also establishes a circuit for relay 301

~ ground at the front contact of relay 3816.

-~ rieht back contact the elrcult of lamp 232

20

which becomes extinguished as a signal that
). the trunk number remstwtwn s eompleted
and closes a circuit for relay 322 extending .

- from battery through the Wmdnw of rehy
- 322, the 1nner 110ht front contact of relay

. manner. p1ev1011sly described.
 noted that with relay 822 enelglzed brush
811 of the position switch 850 having access

.- Over its corresponding bank termmals to .
lamps indicating an odd tens number is se- gize until the eommutater of the incoming

 lected but that with relay 322 deenergized °
- brush 310 having access over its correspond-
ing bank termmals to lamps indicating an

.35

40

~ idle trunk the second selector stepped one

301, conductor 295 brush 246, eonductor 230,

'rlﬂht back contaet of relay 407 conductor" -
512 to oround at the inner left eontaet of re-
lay 525 Ttistobe understood, however, that

relay 822 energizes only if the second selector
has selected a trunk in its upper bank and has

30 ea,used the energization of relay 525 in the

It will be

even tens number, is selected. . .
. has been assumed that in seleetmc-* an

- step. vertically and ten steps in a rotary di-

' 45

~ rection and that selection was made over the

apper bank thereof. . Correspondingly, the

~position 850 positioned its brushes on the

o tenth set termmals of the second level of its

{ bdeS
~ No. 0 hundreds lamp 834 extending from bat-

50

tery through said lamp, terminal 323 brush

309 to ground at the outer right front eonteet .

- ofrelay 301. A circuit is also established for
. the No. 3 tens lamp 324 extending from bat-

55

“tery, lamp. 324, terminal 825, brush 311, front

contact of rehy 322 to- ﬂ'round at the. outer

left front contact of reley 301. A circuit is
also established for the No. 9 units lamp ex-

- tending from battery, lamp 335, terminal 326,

.60

- brush. 319 to ground at the outer right front
contact of relay 301.
‘now indicate to the operator that trunk No.

039 has been selected. It isto be noted in this

“connection that trunks numbered above 99

R -appear in the upper halves of the banks of the
2 Selector 950 end that had the seleetor stepped

307 has access.

“control relay

l‘ly

These hghted lamps

1,767, 'ge"z -

'Vertlmﬂy more than four Steps the brush 309

of the position switch would have corre-

spondingly advanced above the center of its |

bank and the No. 1 hundreds lamp would

have been lighted instead of the No. 0 lamp

over a circuit extending from the No. 1 lamp
333, conductor 832, the rlﬂ‘ht front contact of
-.Lela 206, cenductor 331 to the terminals in -

the upper half of the bank to which brush :

The operator noting the il-

76

lumination of the trunk number mdlca,tmt._., o

lamee may now plug mto the llldICELtE'd trunk:

cat ner le1sure.
extending from battery through the winding ~  °

of relay 301, conductor 321, the outer right
back contact of relay 220, conduetor 319 to

1 ;wemmg b?’fueﬁ seZectwn

80
It WJ.H be recalled that a fundamental Gir-

" Relay 301 upon energizing opens at its outer emt has been established and that relay 502

has been energized thereover in series with the

of the incoming selector 123.
‘With the steering switch 450 in position 8,

relay 502 now closes a counting relay Control_ o

circuit which may be traced from oround at

al of steering switeh 450 conductor 441,

right front eomeet of thousands register re-— S
603, the inner right back contact of regis- -
ter 1elay 612, the outer left front contact of
- register 1ela,y 805, lead 718, the back contact
of counting relay 728, to battery through the
winding of eountmfr relay 732. Relay 732

energizes and locks thmunh the. Wmdmg of

T eley 7128 over its own front contact to ground
on conductor 706, but relay 728 does not ener-

selector places a shunting ground around the
winding of relay 502 as soon as the incom-
ng selector reaches its first brush selection -

the front contact of relay 502 over conduetor] o
411 brush 416 and the eighth position termi-
%

05 -

100

position. This selector switch action is well

known in the art and it is theught need not

be fully described herein. -

WVhen such shunting ground is apphed re—'

lay 502 deenergizes removing gr ound from

lead 713, whereupon relay 728 energizes ex-

tending the lead 713 over its front contact,
the back contact of counting relay 736, con-

~ ductor 717, brush 418 and its eighth- posﬂ:wn

'A circuit is therefore closed for the terminal, conductor 417, to b‘tttery through

further advance of the incoming selector
shaft and the removal of the shunt around the

gizes and locks through the wmdmgs of re-

contact of relay 718 to ground on conductor

706. Upon the next deenergization of relay

502, rela,ys 702 and 710 operate in this locking
e1r01,11t Relay 710 upon energizing opens

105

110 -

the wmdmg of ceuntmg reley 718. Upon the
115 .

winding of relay 502 by the commutator of |
the electm relay 502 agzain energizes com-
pleting the circuit of relay 718, which ener- -

120

'1eys 702 and 710 in :)arallel over the front -

125

the fundemental circuit arresting the further

movement of the incoming selector and ad-

Vencmg the Sequence SWltCh thereof into po- |

sition for operating the brush tripping mag- -
Relay 702 upon energizing opens the _

net
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‘circuit of magnet 412 to advance steering

switch 450 into position 9, thereby releasing
relay 705. Relay 705 in turn removes ground

- from conductor 706 to thereby release all op-

erated counting relays. A circuit is now

closed for relay 508 extending from battery,

winding of relay 508 to ground at the front

- contact of relay 702 which is effective to hold

10

20

30

40

. 45

o
i 1

60

65

~ground.
opened and this relay deenergizes again

relay 508 energized to in turn hold the funda-
mental circuit open until relay 705 has re-

leased the counting relays. "As soon as the

steering switch advances into the position
9, relay 508 1s maintained energized from bat-

tery through its winding, conductor 543, the

ninth position terminal and brush 403 of
steering switch 450, to ground on conductor
402. ' S :

- Relay 508 upon energizing now closes a
circuit for reversing relay 709 over conductor
137, outer left contact of relay 525 to ground
at the front contact of relay 508. Relay 709
upon energizing locks over its right contact
directly to ground on conductor 409, and at

1ts right contacts reverses the conductors of

the fTundamental circuit with respect to the
winding of polarized relay 524. In position
9 a circuit 1s established for advancing the
steering switch 450 into position 10 extend-
ing from battery through the winding and
contacts of magnet 412, the ninth position
terminal and brush 420 of the switch 550, to
The circuit of relay 508 is now

establishing the fundamental circuit extend-

ing to the incoming selector 123, whereupon

refaqy 502 and the control relay of the selector
energize. The control relay of the selector
circuit prepares the selector for brush trip-
ping and incoming group selection and relay
502 establishes a circuit for controlling the
counting relays of the sender. The polarized
relay 524 1s at this time not energized since
relay 709 has now reversed the connection of
trunk conductors 908 and 910 with respect to
the winding of relay 524. With the steer-
ing switch 450 in position 10 a eircuit as pre-
viously traced is established for relay 705 for

supplying locking ground to the counting re-

lays and the previously traced circuit is closed

for magnet 412 preparatory to advancing '

steering switch 450 into position 11.
- Incoming group .s'..eZé_cté?m?, o '

With relay 502 energized a circuit is now
closed from ground at the front contact of
relay 502 over conductor 411, brush 416 and
1ts tenth position terminal, conductor 442,
the outer right back contact of the thousands
register relay 612, the lower front contact
of relay 606, the outer left front contact of
hundreds register relay 613, lead 738, the back
contact of counting relay 739 to battery
through the winding of counting relay 730.
Relay 730 energizes and locks through the
winding of relay 739 and over its own front

502 does not operate. _ | |
“lector the brush shaft is started upon the clo- -
sure of the fundamental circuit to trip the

‘contact to ground on conductor 7 06_,- but relay

739 being shunted over the contact of relay
At the incoming se-

70

selected set of brushes and to make group -

selection, the selector commutator intermit-

‘tently shunting the sender pulsing relay 502
‘as the tripped set of brushes approaches each

-group selection position. Upon the first
shunting of relay 502, it deenergizes permit-

e

ting the operation of relay 739 which there-

upon extends the lead 738 over its front con-
tact and the back contact of counting relay

. . 5, 0F © 80
‘1ng relay 731 upon the next energization of

740 to battery through the winding of count-

relay 502. In the manner previously de-
scribed the pairs of counting relays are suec-

cesstully operated until relays 718, 710 and

702 operate at which time the incoming se- g5

lector shaft will have advanced in such a

manner as to position the second set of

“brushes thereof upon the lowermost set of
terminals in the fourth group to which said

brush set has access. Relay 710 upon oper-
ating opens the fundamental circuit thereby

90

arresting the advance of the incoming selector

and causing circuit changes thereat to start

the incoming selector hunting for an idle

final selector trunk. The incoming selector

has now selected an idle final selector having
access to the 500 lines, 3500 to 3999 inclusive.

Relay 702 upon energizing opens the circuit

of manget 412 which deenergizes advancing

steering switch 450 into position 11. Upon

100

leaving position 10 relay 705 releases in turn

unlocking all operated counting relays. In
the manner previously' described relay 508
1s operated over the front contact of relay 702

‘until relay 702 releases following the release
of relay 705 and is held operated over the

eleventh position terminal and brush 403.of
steering switch 450 until it leaves position 11.

In position 11 the previously traced circuit
110

over brush 420 is closed to advance steering

switch 450 into position 12, thereupon reop-.
erating relay 705, releasing relay 508 and re-

establishing the fundamental circuit.
- Find brush selection

" With the fundamental cireuit again es-

108 -

115

tablished pulsing relay 502 and the control o

relay (not shown) of the final selector are
operated, the control relay of the final se-

lector preparing the circuits thereof for brush

selection and the pulsing relay 502 closing a

counting relay control circuit extending from

ground at the front contact of relay 502
thence as traced to brush 416 and its twelfth
position terminal, conductor 445, the back

120

195

contact of hundreds register relay 614, the

 back contact of hundreds register relay 608,
the innner right front contact of hundreds
register relay 607, lead 722, the back con-

tact of counting relay 721, to battery through



10

- ing of relay

the Wmdmg of counting relay
729- energizes the locks through the wind-
721 and its own .chmt contact .
 to ground on conductor 708, but relay 721

_bemo- shunted at the front centeet of relay

502 does not energize. As the brush shaft of

" the final selector. advences 1n 1ts brush selec- |
tionmov ement the commutator thereof inter-

 mittently shunts the sender pulsing relay
502. Upon the first shunting of relay 502
- such relay deenerglzes pelmlttmg counting

relay 721 to operate to extend the pulsing lead

S '_722
- of counting relay
“the winding of reley 7 30.

15

over 1te front cottact and back contact

In the well know

~ manner in response to the advance of the

~ final selector shaft pairs of counting reiays
are- suceessfully operated until rela;ys 718,

20

710 .and 702 epemte at which time the se-
'leeter SW1tch shaft will have advanced to

- a position to trip the fifth set of brushes
~having access to lines 8900 to 8999 inclusive.
~ Relay 710 upon operating opens the funda-

.95

mental circuit thereby arresting the advance -
of the

final selector and eeusmﬂ ciremt

- changes thereat to prepare. for trlppmg the

seiected set of brushes.

Upon leaving peeltmn 12, B reley

lﬂeses in turn unlocking all. eeere,ted count-

35

“ing relays.
' '__scrlbed relay . 508 is operated over the front
contact of relay 7
- following the rélease of relay 705 and is held
-operated over the thirteenth p051t1011 ter-
minal and brush 403 of steering switch 450
~until it leaves position 13. In pc

.40

In the manner prewouslv de-

702 until relay 702 releases

osition 13
the previously traced circuit over brush 420

~ is closed to advance the steering switch 450
- into pogition 14, thereupon reopemtmo relay

50

55

705, releasing rehy 508 "and: reestablishing

~ the fundamental cireuit, pI‘OVldlIlG that the
45

tens digit has been reo‘lstered
- If the tens digit h‘LS not yet been refrlstered

~the steering swuch 400 will not heve a.d
vanced beyond position 4 and relay 535 will

still be locked-up and therefore When the
steering switch 450 advances into position
14 the :Eundamental will net be closed since re-

~ Jay 508 will be held ener oized over a circuit
- _Fextendlng from. battery throucrh the wind-

ing. of relay 508, the outer rlght front .con-

tact of relay 535 conductor 544, the four-

o ':teenth Pposition termmal and: brush 490  of

- steering switch 450, to 0'1"01111(1 As soon as

60

_1110' the fundamental circuit..

the mlmemcel reglstretlen is completed and

relay 585 is shunted down as previously de--

scribed,. relay 508 deenergizes reestablish-

Fmal tens seZectwn |
“With the fundamental circuit aoam estab

5 hshed pulemg relay 502 end the control reld,y

129, Rehy '_

789, to battery through

‘Relay 702 upon en-
ergizing opens the circuit of magnet 412,
‘which thereupon advancev the steermn SW1tcl1

450 into position 13. |
(05 re-

relay. (33
"successwely operated as the final selector ad-
vances in 1ts tens selection movement, until
relays 718, 710 and 702 operate, at ‘which
lector will be positioned beneath the
terminal of the eighth tens gwup, 111 Wthh '

.. sition ‘terminal ‘and brush 403
- switch 450 until it leaves position 15. In

’-:'1-,767_,9.62'

.

selector 1n 1ts tens selection movement, trip-
ping the selected set of brushes.
ing relay. 502 now closes a. eountmg relay con-

trol circuit for controlling the tens selection

of the "na,l selector are opereted the control .

relay of the final selector starting the final

The pUIS- |

70

movement of the final selector extending from -

ground at the front contact of relay

through the. winding of relay 730. Relay

739 to battery
80
730 energizes and locks thr euﬂrh the wind-

502

thence as traced to brush 416 and its four-
teenth position terminal, conductor 446, the
front contact of the tens register relay 610,
‘the outer left front contact of tens remster '

relay 617, counting relay. lead 738, the “back
contact of counting relay 7

75

ing of relay 739 and its own flont contact

to ground on conductor % 706, but relay 739

does not energize since 1t 1s at the time shunt-

ed over the front contact of pulsing relay 502
As the ten shaft of the final selector ac

commutator thereof intermittently shunts the

1ng, relay 502 deenergizes permitting count-
_ing relay 739 to operate to extend the operat-
'-mg lead 788 over the front contact of relay - o
789, the back contact of relay 740, to the

rceuntmg relay 731. Inthe well knewn man-
- ner in response to the advance of the final

selector shaft, pairs of counting relays are

sender pulsing relay 502. At the first shunt-

~vances in its brush selection movement tne |

90

95

successively epereted until relays 728 and
732 operate, when the lead 738 becomes ex-
tended over the front contact of relay 728,

the back contact of relay 736, eonductor 7 17

brush 418 and the fourteenth position terlm-
nal of steering switch 450, conductor 447, the

right front contact of tens register relay 609

-Wthh always operates when the tens dlﬂ‘lt -

registered is greater than four, conductor 693
to battery
The remaining’ releys are then

time the tmpped brush set of the final se-

lines 8980 to 3989 terminate.

damental circuit: thereby' arresting the ad-
vance of the final selector. Relay 702 upon
energizing opens the circuit of magnet 412,
which deenergizés and advances the Steerlnrr

switch 450 into position 15. Upon le*wmg_

position 14, relay 705 releases in turn un-
locking all- oper&ted counting relays.

throucrh the W111d1n0* of counting

first

100

105

110

120

In the -

manner previqusly described, relay 508 is op- -

ereted following the enermza,tlon of relay 702 - Jor

and 1s held operated over the ﬁfteenth po-
of steering

position-15 the previously tracel circuit over

brush 420 1is closed to advance the steering
_ switch 450 into. pOSItmn 16, ther eby reepemt—

130 .

Relay 710 upon operating opens the fLm-- | 1';1'5 o
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ing relay
estebhshmfr the fundementel 011'011113

Final units selection

VVlth the fundamental circuit agam estab-
lished pulsing relay 502 and the control relay

of the final selector are opera,ted the control

relay of the final selector starting the final

selector in its units  seleetion movement.

Pulsing relay 502 closes a counting relay con-
trol circuit for controlling the units selec-
tion movement of the final selector, extend-
ing from ground at the front contect of re-

ley 502, thence as traced to brush 416 and its
sixteenth position terminal, conductor 448,

the left front contact of units register relay |
011, the left back contact of the units regis-

ter Ieley 616, the counting reley lead 713, the
back contact of counting relay 728 to bettery
through the winding of reley 732. Relay 732
energizes and locks through the winding of
.y eley 728 and its own fr ont contact to gr ound
on conductor 706, but relay 728 does not op-
erate asits w 111(11110‘ 1S Shunted over the front

5- contact of pulsmg relay 502. As the brush
shaft of the final selector advences the com-

mutator thereof intermittently shunts the
stepping relay 502 thereby causing the oper-

ation of suecesswe counting relays until re--
lays T18, 7

0 and 702 energize at which time
the tmppec set of brushes will have been PO-
sitioned upon the terminal of the wanted line
125. Relay 702 upon energizing opens the

Relay 710 opens the fundamental circuit
thereby arresting the further advance of the

final selector.

- steering switch 450 opens the circuit of re-

40

lay ¥ 05 which deenergizes in turn releasing
~ all operated counting relays
previously described relay 508 1s operated

In the manner

over the front contact of relay 702 until reley
705 releases, following the releese of relay 705

~and 18 held opereted over the seventeenth po-

sition terminal and brush 403 of the eteex—
ing switch until it leaves position 1T.
poeltlon 17 a circuit is closed h‘om bettery

through the winding and contacts of magnet.
412 the seventeenth and eighteenth pos1t10n

terminals and brush 420 of steering switch
450, to ground for edvenemg the steerme

_ 8W1teh into position 19.

60 .mcl brush 420 of steering switch, 450, to

In position 19 a cireuit is eetebhshed for

> advancmg steering switch 400 out of position
9 into normal position extending from bat-

tery through the winding and- “contacts of
magnet 434, the nmeteenth position terminal

oround. Upon reaching posfumn 10 steering

switch 400 establishes a circuit for mafrnet _

4192 extending from battery through the wmd-

g of mao'net 412, conductor. 413 the tenth
_ p051t1011 termmel and brush 449 of steering

ewnch 400 to ground, prepmmtory to adva,nc-

705, releasing relay 508 end Te- ]

~for counting relay 718,
ground : at the front eonteet of rela,y 502,

. - 450, luctor 41 batt
circuit of magnet 412 which thereupon ad-- conductor- 417, to battery

35 vances eteermn switch 450 into position 17.

| Upon leaving the pOSlthIl 16, operate until the sequence switch of the in-.

coming selector advances under the control
of the re],zw thereof to open the fundamental

- circuit and release relay 502..  When the se-

ing stee1 111g switch 450 into pOSlthIl 20 This
| mrcmt 1s maintained until the steering switch
400 reaches normal position when 1t 1s opened

and steermg switch 450 is permitted to ad- .

vance into position 20, Opemng the drwme
~circuit of magnet 434, |

/ ncommq SeZector admmces for ngmg caZZecZ | |

line

With steering switch 450 in p051t10n 20 the s
previously traced cireuit of relay 705 is es-

tablished and relay 705 energizes establish-
ing the previously traced circuit for magnet -

413 preparatory to advance steering switch

450 into position 21, Upon leaving the posi-

tion 17, steering switch 450 opens the cireuit
ot 1ele 508 which thereupon rele_ases again

cloeme the fundamental circuit.

80

At the final selector following the comple- .

“tion of units selection, the circuits of the final
selector are cut through for telhng and the
Incoming selector sequence switch is advanced - |
in the Well known manner to again complete
the fundamental circuit thr ough relay 502 '

and the control relev of the incoming selector,
relay

_ R
SR VP {

90
502 at this time estabhehmo* q CIT Cmt'f -
extendmﬂ' from

thence as traced to brush 416, counting relay

operating lead 741, the back contact of count- .
“ing relay 736, conductor 717, brush 418, the

twentieth po.&utlon terminal of steering switch
through the

Wllldlnﬂ’ of relay (18 Relay 718 operates and

locks thl ough the windings of relays 702 and
710 1n parellel but the latter relays being

100

ehunted over the contect of relay 502 do not

105

quence switch of the incoming selector ad-

vances and relay 502 deenermzee relays T 02-
and 710 operate. .

Relay 710 upon operatmo' 0pene the fun-
~damental circuit and relay 702 upon operat-

110

ing opens the circuit of magnet 412 to advance '

the steering switch 450 into position 21. The
circult of relev 705 is now opened to release
relays 718, 710 and 702. Upon the operation

of relay 702 relay 508 again operates, but

~ releases as soon- as relay 702 releases, to re-

establish the fundamental circuit. Upon the

reesta bhehment of the fundemental circuit at 190
“the incoming selector the control relay of the .
“incoming selector and releys 502 and 524 of -
524 operates at

this time because the fundamentel circult has

the Sender operate. Relay

been reversed at the incoming selector 1n the
well known manner. The testmcf of - the

125

wanted line 125 by the final selector and the
f:lp hcetlon of I‘lIlﬂ‘lnﬂ Cur rent thereto 1f SuCh“ |

line is found to be 1d1e proceeds in the well

flmown manner after which the telhmﬂ* elreult 1130 .

115
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- the opemtor S - p051t1011 eqmpment

lay 700.

o fl orm the W‘mted hne to the trunk conductoraf:_
_3_126 and 197 is established. =~ = -

Upon the energlzatwn of the ' olauzed re-

| 'Iay 524, a circuit 1s. estabhshed from oround.
_at its contact over conductor 415, the twenty-

first position terminal and brush’ 414 of steer-

1ng switch 450,t0 conductor 408 thereby shunt-
Ing relays 406 and 600 f01 1111tlat111g the re-
| Tease of the sender. -

4 0;96? atm" completes connection by pluggmg

nto indicated brunks jack

VVhen the operator plugs into the trunk jack
119,in accordance with the trunk number 039

,_ '111chcated to her on. hel tr unk number indicat-
ing lamps, a circuit is closed from battery
- thmu0h lamp 114, resistance 116, sleeves of
- plug 118 and jack 119 to ground through the

left winding of sleeve relay 120.. Relay 120

energizes 'md at its inner right fr ont contact

cozmects the right non- mduotwe winding of
- relay 120 and the left non-inductive wmdma
of relay 121 in parallel with the right wind-
ing of relay 121 over the circuit previously
traced to oround through the winding of re-
Relav 700 now receives sufficient .
“current to energize and at its right contact
~connects’ ground over conductor 757, brush
9247, conductor 226, the inner left front con-
g tact of relay 301, conductor 327 to battery

through the Wmdmﬂ' of release relay 205 at

ReZease 0 f apemtor s egu@pment

Rela,y 205 upon opemtmo closes a mrcmt;

""'j"-_'Ior release magnet 300 of the opposition
- switeh 350 which energizes, releasing such

- switch. to normal.
- g1zing also opens the loeklng circuit of relay
As soon
~as switch 350 reaches normal, the circuit of

'relay 316 is opened at brush 307 and the cir-

‘Magnet 300 upon ener-

305 whereupon relay 805 releases.

" cuits of the lighted lamps are opened at

‘brushes 309 to 312 inclusive.
.of relay 316 also opens the circuit of relay
- 301 and such’ relay releases,
~ turn opens the circuit of release relay 205,

‘but relay 205 being slow to release does not'f. .-

-~ deenergize 1mmedlate1y

- bl
- gized over its left contact and at its outer

The release

‘Relay 301 in

- right contact maintains the previously traced

‘holding ‘circnit for relay 207 “open.
207 thereupon releases at its outer left front
&5 . contact removing ground-from conductor 231,
R thereby releasing relays 201 to 204 111011“%11@

Relay

~ All "apparatus of the operator’s position
equipment has now-been restored to normal.

B2
. release.

At the sender upon the shunting of the .
;'wmdmﬂrs of relays 600 and 406 thﬂse relays
. The rele‘tse of relay 406 removes
- ground from conductor 409 whereupon all
. operated relays of Figs. 4,5, 6 and 7 release. -
- Arcircuit is now Glosed for admncmw steer- -
-Ing switch 450 out of position 21 mto normal 7

circuit of relay 704. Thus relay
‘magnet 707 remprocally control ‘each othel
" to advance the switeh 750 into normal posi- -

'ﬁf the brush 7

700 and 121.

in Fig. 9.

to.-which 1t belonos

Until it does re- -
lease: 1t maintains release magnet 300 ener-

. 1:767:962 .

9051151011

net 412, brush 453, and the strapped termi-

nals of its bank to D’round at- the outer right
back contact of relany 406. - At its outer rwht-
back contact relay 406 also<closes a cireuit Tor -
relay 704 extending from battery through the

rOL} back contact of magnet“
707, brush 719 and. the strapped terminals .
- of its bank, condmtor 735 to oround at the
~ back contact of relay 406. _
- gizes and closes an obvious circuit for magnet

winding of Telay

Thls circuit extends fl om battery""
- through the nmdmﬂ‘ and ‘contacts. of mag-

70

%5 !
Rehy T04 ener-

""07 Magnet 707 upon energizing opens the. o

704 and _
- 80 -

tion when the circuit of relay 704 is opened

19.  Relay 600 upon deenergiz- o

ing opens.at its uppermost contact the cir-

'C”lLS of the numerlcal register relays of the
sender and at its intermediate lower contact
' opens the circuit of relay 915 of selector 950.
Relay 915 upon deenergizing now closesthe -~
“circuit of release magnet 917 which energizes
and restores the selector 950 ‘to normal.
soon as this selector reaches normal the cir-

As

85 -

cult of magnet 917 is opened at off-normal o
contacts 916. At its front contact relay 915

also unlocks al‘ o‘aelated relays of the selec--':f”s,._ S
Upon the releas& of Iehy 406 gr(mnd isre- -

. moved from econductor 701, releasing relays
‘Relay 121 up(m releasing now -
-~ connects the tj_unk conductors 126 and 1297to
the tip and ring contacts of jack 119, and
disconnects such conductors from the terlm-'f
nal banks of selectors such as the one shown -
121 released and re- -

tor.

- With relay
lay 190 energized ground. potential is main-

tained on test conduc‘ror 999 -over the outer

105

richt front contact of relay 120 and the in-
ner right back contact of relay 121 to mark
the trunk as busy to selectors, and ground is.
removed at the outer right back contact of

1y eh

120 from conductor 919 to mark the.

tr unk as bu,;,V in the G’I'Ollp of twenty trunka.; |
The:lamp 114 -which-

lichted when the opemtor plugged into jack.

119 becomes extinguished in the well known
manner when the called subscriber answers
All of the equip-
ment which- the operator has employed to

“select the trunk 126, 127 and to set the
switches of ﬂle dis t._mt office has now been
120
- the calhno subseriber on line 100 and the

and relay 111 operates. .

restorecd. - The talkmﬂ* connection between

115 S

called suchmbel on line 125 is restored: upon.

%CI‘led - detml hel ein.

posmzo'n

I*’ the incoming selector dumng group se-:_ )
_-__180t1011 or the ﬁn?]_ ..nelectOr durmcr any of-'_

- the termination of the conversation in the
well | knowa manner and need not be de-

ff?wmnmq or 7%1@? gngmfm t? %mk to 0@@? ﬂcw.'i_ DR

100
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- 10

15.

1ts selection movements advences to an over-

flow position thereby reversing the funda-
mental circuit, with the steering switch 450

in positions 10 12, 14 or 16, polarized relay

524 operates elesmtr a mremt for overflow

relay 451 eatendmo‘ trom ground at the con-
tact of relay 524, conducter 415, brush 414,
to battery threugh the winding of relay 451.
Relay 451 upon energizing locks to ground

on conductor 409 and at 1ts right contact
connects ground to conductor 408 thereby

shunting relays 406 and 600 and causing the.
In the manner previ-

releaee of the sender.
ously described all apparatus which the op-
erator has employed to reach the trunk 126,

- 127 is restored. 'The operator may then pro-

20

25

30

40

50

59,

60

ceed to reestablish the connection.

What is claimed is:

1. In an autematic telephone exehanﬁ‘e e}re
tem a plurality of operators’ 13051t1ene, a plu-
rality of oflices, a group of trunks outgoing
to each of said offices and terminating there-
1n 1n switching mechanism, office keye at each
position COI‘IESpOHleD‘ to said. plurality of

offices, a plurality of senders common to said |

positions for operating said switching mecha-
nism, means for associating any pesﬂ;mn with

an idle sender, a plurality of link circuits each
comprising a trunk selector and sender finder..

for connecting said sender with outgoing

trunks, a link selector in each sender and'

means under the control of said eﬁ%e keys :
“offices, a group of trunks outgoing to each

of sald offices, office keys at each position cor-

responding to said plurality of offices, a plu-
ogroup

for directing the link selector of a sender
and the trunk selector of a selected link to

select a group of trunks outgoing te a desired

office.

2. In en automatic telephone exehenge SYS-
tem a plurality of operators’ positions, a pli-

rality of offices, a group of trunks outgoing
tions and a trunk selector for connecting a

to each of said offices and terminating therein
10 switching mechanism, office keye at each
position corresponding to said plurality of
offices, a plurality of senders common to said
peeﬂnene for operating said switching mecha-

nism, means for associating any position with -

an 1dle sender, a plumhty of groups of link
circuits each group common to a plurality

of said groups of trunks, said link circuits

each comprising a trunk selector and a sender
finder for connecting said sender with out-
going trunks, a link selector in each sender,
and means under the control of said office

keys for directing the link selector of a sencler

to select a particular group of link circuits

and for dﬂ eetmg the trunk selector of an
‘rality of groups of link circuits,

1dle Iink circuit of a selected hnk group to

select a group of trunke eutgemo to a dee1red
othi - |

3. Tn an automatic telephone exchange sys-
tem a plurality of operators’ pemtwne, a plu-
rality of offices, a group of trunks outgoing
‘to each of said offices, office keys at each
position corresponding to said plurality of

ce.

offices, a plurality of groups of link circuits

each . group common to a plurehty of said

_ greups of trunke,, said link elremts eaeh com-

21@ 

prising a finder switch and a trunk selector -
‘fOI connecting a calling position with out-

going trunks, a link selector, and means under
‘the control of said office keys for directing

the link selector to select a particular group

selector of an idle link eircuit ef selected
link group to select a group of trunks out-

going to a desired office.
4. Inan automatic telephene ehehenge eye-

tem, a plurality of operators’ positions, a plu-

70

of link circuits and for directing the trunk

7%

rallty of offices, groups of trunks outgoing

to each of said eﬂices office keys at eech POSi-

tion corresponding to said plurality of offices,
a plurality of groups of link circuits each

of trunks, said link circuits each comprising

‘a finder ew1teh and a trunk selector for con-

necting a calling position with outgoing
tr unks a link selector, and means under the
contr ol of said office keys for directing the
link selector to select and start all 1dle link

circults of a particular group of link circuits

to search for the calling position and for di-

80

‘group common to a plurality of said groups .

85

90

recting the trunk seleeter of the first link

1nds the

elremt of the selected group which

position to select a group of trunks eutgemg .

_to a desired office.

5. Inan automfttle telephone exehancfe Sys-

95

tem, a plurality of operators’ positions d1V1d- .

ed mte a plurality of groups, a plurality of

rality of groups of link circuits, each-
common to a plurality of 0‘1‘011138 of trunks,

100 .

sald link circuits each comprising as many

finder switches as there are groups of posi-

calling position with outgoing trunks, a link

105

seleetm and means under the control of said "'

office kevs for directing the link selector to

select and start all idle Tink circuits of a par-
ticular group of linksto search for the calling

of the first link circuit of the selected group
which finds the position to select a group of

trunks outgoing to a desired office.

6. Inan automatic telephene exchange eys—n

' tem a plurality of operators’ positions leld
ed mto a plurality of groups, a plurality of

offices, a group of trunks outgoing to each of

said efﬁeee office keys at eeeh peeltmn corre-

spondmo' to said plurality of offices, a plu-
f:».,Ch group

common to-a plurality of gr oups of trunks,

~ said link circuits each comprising as many
finder switches as there are groups of posi-

tions and a trunk selector for connecting the
calling position with outgoing trunks, a lmk

-_Seleeter common to the 1:)0311:101’13 ef each

110
position and for directing the trunk eeleeter ;

1151
120

125 -

oroup, means under the control of said office

keys for directing the link selector to select
and start all 1dle link circuits ef ;) pertwular

]30. o
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which finds the position to select a group o

- trunks outgoing to a desired office, and means
" controlled bV Lhe link selector associated with
- the calling group of pOSlth.‘IlS to cause only
~the position “finders of the selected group of

- link circuits which have access to the group

et

of positions in which the caliing pOSlthIl ]

located to hunt for said position.

7. In an automatic telephone exchange sys-
tem, a plurality of operators’ pos1t1ons, a plu-
- rahtV of offices, a group of trunks outgoing to
~each of said offices and t
in switching mechanism, office keys at each.
 position. corresponding to-said plurality of
offices, a plurality of sentiers common to said
‘positions for operating said switching mecha-
~nism, means for associating any position with

an 1dle sender, a plurality 7 of groups oi link

circuits each comprising finder switches and s

a trunk selecmr for connecting a callmo send-

er with outgoing trunks, a 111‘1L qe].ector* m
each se’qd T, fmd means under the control of
- said ofiice keys for directing the link selector
 to select and start all 1dle. ImL mrﬂmts of a

particular group of link circuits to search
for the czﬂl ng sender and for directing the
‘trunk selector of the first Iink circmit oi the

| selected group which finds the.sender to-se-
- sitions, a plvrahty of offi

lect a ﬂ'l"{)up of trunks ouwomn toa desztrﬂd
L A o trur\ks outgoing to each of saad offices, office

; __ofﬁce o
-8 Inan automa th tﬂlephmm ezehanoe Sys-
: tem a plura ality of operators’ po s15101S leld-
~ed into a plumhtv of groups, a
~offices, a group of trunks outgoing to each
of said offices and terminating therein 1n a
ewitching mechanism, office keys at each po-
~ sition corresponding to said Tﬁ)hll"lllby of-of-
fices, a plm ‘llltV of groups of senders for on-
 erating
) O*roup of senders being common to a group of
operators’ positions, means for associating
any position of a group: vith an icle sender of
“the . corresponding group,

a plurality of

‘said 5W1Uchme' me chanism,

groups of link circuits,

- g p]ura]lt‘gr of gr oups of trunks each link cir-

cuit comprising as many finder switches as -
‘there are groups of senders and a trunk se-

lector for connecting a calling sender with
outgoing trunks, a “link %electm for each

" sender, and means under the ‘cantrol of said

keys for directing the lmﬁ c;ﬂlecwr to

office

i c:elﬂf*t and start all idle link cireuits of a par-

vl
T 611‘“1(]@4:1 into a plurality of groups, a plural-

ity of offices, a gt oup of trunks outgoing to
"efwn of S‘lld 01_

ey

)

£ the first !

frr{)up of trunks outgoing to a desired office.

9. In an automa th tﬂlephone ezchanﬂe-'
‘necting. a  calling - position with outgoing

system, a plurality of operators’ positions

ces. and termm&tma Lherem

srminating therem :

_1"_}1111"3111‘5?' of offices
' 1:}::1&*51‘(1011,I A plumhw O‘F groups of link cir-
cults, each group common to a pluvahty of
~groups of. trunks, sal id link cirenits each com-
prising a finder switch and a trunk selector
105
rst

ink

golng trunks, a link selector, means for
each

~of link circuits and for then operating s
register switch and the trunk selector of ‘an
“idle link -cireuit of a selected group of link
“circuits in unison to select a group of trunks
- outgoing to a ‘desired office, and means under
'contvol of an operated ofﬁce key for deter- -
mmmg the extent of movement of Sald reg-i

‘a plurality of
each group common to-

o ticular group of links to search for the call- plurality of offices, a

13 EVey smder fmd for directing the trunk selec- ¢
nk circuit- of the selected -

-?-'rrmup which’ nnds ‘the sender to select a group common to a

- trunks, said-link circuits each comprising a -

.- 1,767;9‘621
-'.frroup of link cn*cults to search for the callmd__' in 5W1tchm% medmmsm office keys a,t each

~ position and for directing the trunk selector p
of the first link circuit ol; the selected group

6sition cerresponding Lo said plurality of

any position of a group with an-idle sendel

of the corresponding group, a plurality of
groups. of link circuits, each group common
toa plurahty of groups of trunks fmd each-
link circuit comprising - as ma
switches as there are groups of sendem and

finder

offices, a pmrahuy of groups of senders for
t. oper atmfr said switching mechanism, each

eToup - of senders being common to a group
of opemtors positions, means for associating

' ‘-‘Jlj. |

a trunk selector for connecting a Palhng po-

sition with outgoing trunks, a link selector
for each sender means under--the - control
of said office lce}fs for directing the link se-
lector to select and start all Jdle link cir-

S0

cuits of a p‘lrtmular oroup of link circuits

to search for the calling sender and-for di-
recting the trunk selector of the first link
' -.ClI'Chlt of the selected group which __
sender to select a group of trunks outgoing

to a desired office, “and means. controlled by

inds the

the link selector associated with the. calling j;'

sender to cause only the sender finders of
the selected group of link circuits which have
~access to the group of senders in whmh the -
calling senf‘ler 18 locmted to lmm mr sald'

sen der

10. In an wtom tic telephone exchanﬂ*e}

Spo-
ces, a group of

aysbe1nj a - pl m*a].sty “operators’

keys at eaf*h posﬂ:lon correswondmw to said
, 2 I’eGIStGI‘ SWltch at eftch

for connecting a:calling pomtmn with out-

operating said register SWltch and said 1

90

oy

selector in unison to select a particular group

1ster switeh,

- 11 Inan autﬁmqtm ’relephone exch%nﬂ*e-
system, a plurﬂhw of offices, a group of-'._ ..
trunks outgoing to each of sald offices, office”
keys at ear*h pﬂ%lthIl corresponding to said
register switch at each

said

119

120

positien having two seﬁlectwe movements a -

plurality of groups. of link circuits, each_
Dlurallty of ﬂ‘rorrps of
125

finder switch and a trusk selector for con-

trunks, a ]mh_ Selamer means for operatmgi o
sald register switch in. one Sel ctive move-

~ment and ald 111’11; Sﬂlector in unison there-f'_'_lﬁfo
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with to select a particular group of link cir-
cuits and for then operating said register
switch 1n its other selective movement and
the trunk selector of an idle link circuit of
a selected group of link circuits i unison
therewith to select a group of trunks outgo-
ing to a desired office, and means under the
control of an operated office key for deter-
mining the extent of the movements of said
register switch. - |

12. In an automatic telephone exchange
system, a plurality of operators’ positions, a
plurality of offices, a group of trunks outgo-
1ng to each of said offices, office keys at each
position corresponding to said plurality of
offices, a tens and a units office code register
at each position under the control of said
keys for registering the office codes of desired
offices, a register at each position having two
selective movements, a plurality of groups of
link circuits, each group common to a plural-
1ty of groups of trunks, said link circuits each
comprising a finder switch and a trunk selec-
tor for connecting a calling position with out-

coing trunks, a link selector, means for oper-

ating sald register switch in one selective
movement and said link selector in unison

therewith to select a particular group of link-

circuits and for then operating said register
switch 1n its other selective movement and
the trunk selector of an i1dle link circuit of

a selected group of link circuits in unison -

therewith to select a group of trunks outgo-

ing to a desired office, and means under the -

control of said office code registers for deter-
mining the extent of the movements of said
register switch.

13. In an automatic telephone exchange
system a plurality of operators’ positions, a

plurality of offices, a group of trunks outgo-
ing to each of said offices, office keys at each
position corresponding to said plurality of
offices, a register switch and indicating lamps
at each position, a plurality of groups of link

23

posi‘tion'correspbndingto said plurality of

offices, a register switch and indicating lamps

at each position, a plurality of groups of link

“circults, each group common to a plurality of
groups of trunks, said link circuits each com- »

prising a finder switch and a trunk selector
tfor connecting a calling position with outgo-

ing trunks, a link selector, means for operat-

g sald register switch and said link selector

~ 1n unison to select a particular group of link

circuits and for then further operating said

register switch and the trunk selector of an

1dle link circuit of a selected group of link
circuits in unison to select a group of trunks
outgoing to a desired office, means under the
control of an operated office key for determin-

1ng the extent of the movements of said regis-

ter switch, means for thereafter releasing
sald register switch, means for then operating
said register switch and for further operating

said trunk selector in unison therewith te se-

lect an idle trunk in the selected group of
trunks, and means for lighting said lamps in
accordance with the position last assumed by

said register switch to indicate the number

ot the idle trunk selected.
In witness whereof, we hereunto subscribe
our names this 28th day of September, 1928.
EDGAR H. CLARK. o
WARREN W. CARPENTER.

circults each common to a plurality of groups

of trunks, said link circuits each comprising
a finder switch and a trunk selector for con-
necting a calling position with outgoing
trunks, a link selector, means under the con-
trol of said office keys for directing the link
selector to select a particular group of link
circuits and for directing the trunk selector
of an 1dle link circuit of the selected link
group to select a group of trunks outgoing
to a desired office, means for thereafter oper-
ating said register switch and said trunk se-
lector in unison to select an idle trunk in the
selected group of trunks, and means for light-
g sald lamps 1n accordance with the posi-
tion assumed by said register switch to indi-
cate the number of the 1dle trunk selected.
14. In an automatic telephone exchange

system, a plurality of operators’ positions, a

plurality of offices, a group of trunks outgo-
ing to each of said offices, office keys at each
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