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nection which leads o a distant
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AUTOMATIC TELEPHDT\T E‘-EX_

Appl eatwn filed September 25, h% Senal No. 309,1"‘6

This invention  relates to telephone ex-

_change systems and partwul&rly to those sys-
tems wherein mechamcml switching appara-

tus 1s employed in the estmbhshment of con-
e“"'mmaf-_

nectlons between subscribers’ line
ing in manual offices of the e‘stcnapﬂe ares and

subscribers’ lines terminating in machine

switching oflices of the same area.

'The mventm*l has for its object the mmph-'_
fication of apparatus necessary for the es-

tablishment of such connections and the 1n-

creased economy i the ﬁrst cost- and maln-
tenance thereod. -'

In exchange areas Wthh are bemg ca'vwerl
through the mstalla,tlon of machine S""VluCh-
ng appamtus to operate on a full mec chan-
ical basis rather than on a StI'lCﬂT,T manual

basis, it is desirable that provision be made -
for the eﬁteﬂswn of calls orlgm%tmg D9
office of the exchange to any of the 8

manus
UUﬂVll’lé}' aitomatic offices throuﬂ-h the control
of the celector switches 1n the called auto-
hanism:locea

ing manual fﬁ As the e*{c‘haﬁwe area be-

cornes - Imore nearl* full meclmnmal through

the changing of a greater number of the
manual offices to mltoma,tlc offices, the need
for such control equipment for the re*nalmr

manual offices becomes more essential. 1%37
this pl n the operator who has answered the

automatic
office without assistance, the entirs Qperatlfm
of the switches at the dmapt automatic ol-
ooverned by mechanism at the origi-
nating office eontmlled by tlﬂe answering op-
ovator therem. o '
This has been accom g‘lﬁhed;m tigfactorily
tvpe shown, for
zample, in R atent 1,513.362, issued OCtobe:‘;‘
. M. AL len.
101 Was dev@orﬂd to attain the same results
as have been heretofore attained in the em-
sloyment of eircults of. the tvpe disdme& 12)

.-L

| step -by-step type which - “has two fu
first, to control the setting of trunk selectnw-
"swﬁches to select a group of trunks to a de—__'
sired office, corresponding to the oﬁme code
registerd at the position; and second, to regis-
~ter the number of an idle trunk in the

ed at the call-

divi dval thereto which hun
erator’s position.

'mmwd 2l a,hereto

.L‘h} ’E‘h yOF

i hs_.r present inven- at

In accordance with the premnt mventm:.a.

one embodiment of which has been disclosed
herein, by way of example, each manual office
18, promded with a plurality of operators’ po-

sitions, each of which has access to a plu-

rality of groups of outgoing trunks, one
group leading to each of the automatic of-
. ~Hach position is
.Eurmer equipped Wlﬂl 2. sender controlhng
--Ley board, a set of office keys and office code

fices of the ezclmnoe area.

gister rela,ys and a register swiftch of the
retions,

sired office group selected by the trunlt select-

ing switches for the purpose of operating 1n-
amps at the position to indicate the

dicating
number of the particular selected trunk. =
‘Tn order that an idle sender common to ail
operators’ nositions mav ke taken for use o
extend o call and associated with the oper-
ator’s position concerned, each sender is pro-
vided with a step- b}r—guen poaﬁ tion finder 1n-
ts fora mlhng op-
Tc:) N blﬂ-
senndler to become associated with an:
outgoing to the (16%11"“0 auto na,blc oifice, eacn
senderis associated with g first selector switch

directly or through second selector
switches to all of the tr Llﬂ]{S in the different

offices.
TIn the Gpemuon of the S‘vstem the operator
Who answers an incoming call at the originat-
ing o manual office first der presses an office key
; her - position corresponding to the office in

| --‘which ﬁ:he desired line terminates and thereby

canses the position finder switch associated

:w*th an Ldle sender to: hunt for her p051t10n 89

LT, TELEPHONE LABORATORIES, INCOR-
ﬁNGE SYSTEM

(16-'

‘rhe gelected
dle trunk

which in turn has access

.thls patent Wlth 51mpler apparatus and w1th- |
pignerdl ater ewnomy | | .
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~and assuming that both first and second_
- selectors are to be used, the

and to associate it with such sender and

causes the registration of the office code desw‘-
nation of the desired line on the office code
register relays of her position.

operator’s position, a control circuit is estab-

lished from the remster switch of the posi-

tion through the sendler to the first selector,

opérated in unison with 'the position register

5 until the register assumes a position directed
by the operated tens code register relay of
The first selector then hunts
for an idle second selector and the selected
“second selector and register switch thereafter

the position.

operate in unison until the register assumes

a pOSlthIl directed by the operated units code
- rang ement of start circults for a plurality of

register relay. In this manner a group of

trunks ou tooing to the office in which the
~ desired line terminals is selected. The posi-
then restored and is re-

....--u"

tion register is
opemted imm unison with further hunting

~movements of the second selector until _Such

'L“.x

second selector has selected an idle trunk
from a-sub- group of trunks in the selected

selected outgoing trunk. The operator then

plugs into the jack of the indicated trunk and

ier position apparatus is freed for another
call. The sender then proceeds to operate

the selector switches in the selected automatic

ofiice in accordance with the numerical desig- 1

7 nation registered on the reﬂ‘lsters thereot 11

the weall lt'mwn manner.

~ gram of Fig.
i-'l* -phone system embodymn‘ the principles of
this mvention as is necessary to a compre-—.

Referring to the dr AWINGS Fws 1to 10 m-
clusive, arr aﬂged 10 2CCOT dance with the dia-
12 disclose so much of a tele-

~hensive under stanamg thereof.

Fig. 1 shows one of a plumllty of answer-

~ing opera,tors pOSltIOI]S of a manual office

provided with cord circuits for extending

‘subscribers’ lines over interoffice tmnks out—

~ going to distant

One

dial switching offices.

" of these outgoing trunk s teumnatme' in - a

“dial sw1tch11w oﬂice 1s 1lly stmted 1 th1s
- figure. - - -

1410' 2 shows a Set of numerical l{eys, one

| '-'.,'oﬂice key, a portion of the office code regis-
‘ters.and control relays of the operator’s p051-
_ tion shown in Fig. 1. - -

Fig. 3 shows a position ﬁnde1 switch in-
dividual to the sender of Flgb 5,6, 7 and 8

- for asqocmtmo' the operator’s pomtmn equlp- |

“ment of Kigs. 2 and 4 with such sender.

Fig. 4 shows a trunk number mdlca,tmg

'equlpment 1nd1v1duf11 to the operatm S p051-

ohe may then
depress keys 1 her key board to register on
‘the numerical registers of the sender the
numerical deSlGIl‘lthIl of the desired line.
When the sender becomes associated with the

irst selector 1s -

office group. In its reoperated position, the
position register causes trunk number indi- 1
 cating hmps at the position to be lighted to

.mdlca,te to the operator the number of the

-F—L-+

1915,

_posmon switch 450 of Ifig. 4 and the
tion finder switch of Fig. 3 are of the step-
by-step type having both a vertical and a -
Each switch is provided with

a pair of brush sets and cor respondmg banks

these
switches are of the type disclosed in Patent
~ No. 1,700,466, granted to W. W. Carpenter_

T otm"y motion.

1,767,961

tion of_ FIO‘ 1 for mdlcatlnn' to the operator

the number of the interoffice frunk over which L

‘a connection to the desu'ed dla,l switching

office is to be extended.

Figs. 5, 6, 7 and 8 taken tooether show

one of 2 plurahty ol register qenders avail-
positions of

able for the use of all oper tors’
one manual office. Fig. 5 shows two steering
switches of the sender.

numbers and Fig. 8 shows counting relays

for setting the swﬂches of the dial sw1tchm0'_
office under the control of the reglsters of
Fig. 7. - -

Fi ig. 9 shows a ﬁrst selector mdwldual to
. 10 shows one of a plu-

the sender and Fi 1Q
rality of second selectors for connecting a

selected sender with an idle trunk extendmﬂ‘ R
| -85

to a desired dial switching office. -
Fig. 11 shows dlaﬁrammatlcally the ar-

position ﬁnders, such as the one shown 1n
]310 3. | o | -

E 10. 12 1S a dlaomm showm how the vari-
to each other |

General clesmptw% of appamms

" The selector switches 123 and 124 dlagram-
natically illustrated in Fig. 1 and located in

he distant dial switching office 122 are of
the well known power driven types, such as
are shown in the patent toE.B.Craftand J.N.
Reynolds, No. 1,223,396, granted January 5,
- More particularly, they are of the

Fig. 6 shows control )
relays. Fig.7shows relay registers for regis- x
tering the “numerical digits “of wanted line

70

30

90

ous ﬁour as should be arr: n-:red with I'el.}ubIO“l-_ "

05

160__

specific type fully disclosed and described in

the patent to F. A, Stearn and F. J. Scudder,

No. 1.395,977, granted November 1, 1921.
The Smermg Switches 500 and 550 of Ifig. 5

105

are oi the rotary si ngle motion step-by-step

-type driven by stepping magnets from termi-
nal set to terminal set and so arranged that
the brushes are moved forward to the next
set of terminals upon the deenergamtmn or

the corresponding stepping magnet.
The selector switches of Higs. 9 and 10 the

More-

cally

of terminals. specl

Jan. 29, 1929.

pOSl--

110

120

~ The OpPI"&tOfS oamtion eqmpment shown
in Fig. 2 comprises a set of ten non-locking

digit hevs 211 upon which the operator may.

write up the numerical digits of wanted line
numbers, a pluralit y of office keys only one

of each group having been disclosed. As

ot which 200 has been illustrated and two
groups oi oilice code relays, only one 1«81&1?_

many oitice keys are p;owded at each po- 130
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¢code le{‘ter

come oxtimgmishad.
_t‘le fswumhmlg the insertion of the ;"11119' mn -
the jack also completes a circuit from bat-
tery throngh the lower lefd wmdwq of re-

and 1096,
The operator next denresses

ey 119 cr}*mectmﬂ her head set 1nto con-

which fzw_ >
— ¥ '
. {ice.

1,767 16,§1

¥4
NG

sition as there dial fswitf:uhw offices in
the exchange area to which the ma
has access.  Rach such group of code Ieﬂ'lSLef
relays comprises eight relays, only t’qe firs

of each group having been disclose The
register rels .ys of one group register the tens
code letter of an office design amﬁn.anﬂ the
relays of the other group register the units
By suitable mterconn ect*ons
with the omce kevs it is possible by the de-
Pression oI a 5111g1e Ley to 2 register the first
two letters of an oifice desigmation.. Nor

exambple, as Wiﬂ be hereinafter more iully

c escmbeﬂ the deprezsion of key 200 registers
the cffice code CA for the office CAI"-aJL on
the tens register relay 202 and on the units
1‘00'15' or relaﬂ}f 201, ' -

DemalefZ (Zescmp&wn

Tt is believed that the invention W‘U be
best understood from detailed explanation
ot the manner in Hhmh a connection may
be -established.

menual office wishes to converse with the
atibaeriber of the line 125 in a distant dial

switching office 192 Uron removmg his re-
(361’2?’61‘ irom the Wlwhhm <. the calling sub-
scriber completes a circuit for the energiza-

tion of line relay 104, which in turn, canses

the illumination of lf"mp 105. The 0pﬂ1 ator

upon observing the iHlumination olﬂmp 105

answers by 1nserting the plufr 102 of one of
her cord circuits into the jack 101. The in-

sertion of tha plug in the jack COlHUthF*S -

circiit from bwtfe v Lhrr)}wh the 1-‘=mp 107
resistance 108, sleeves of plug 102 and jack

101, winding of “ﬁlav 103 to ground. Relay

103 opﬂmteg and severs the circuit of relay
104 which causes the
-~ The _.“9(‘9"?{‘31" ‘being off

neating md 109, the wind; ine of relay 110,

rings of p lng 102 and jack "O”i.J over the loop

of the hre ""'etm'mnﬂ' over the fips of jack

101 and ﬂm}' 102, upper left winding of re-
peating 0011 109 to grmmd Relay 110) oper-
ates in this circeuit and clos ea 8 cireu z‘t from
hattery through its contac as 108

1*ﬂv1mwly

.Jq A 'r,.Jﬁ-.J].SLib

theme over thﬂ Lf:-”"]
traced

crotnd.
107 eansing the same to remain extinguished.
the listening

versation “ﬂlatTO‘“l with the ealli o hine and
ascertaing he wishes of the Callmg sub
seriber. | |

Unon learning that he wis h og t
a subscriber at a distant office 1‘)2 -*E; 3%5 eoer~
ator denresses the ofiice ke*‘gf 200 of Tlf*‘
orrespends to- such dist tant. (}f

nual office

To this end it will be ag-
srimer that the cubseriber of line 100 1n the

line lamp 105 to be-

Lmuwh the winding of relay 108 to
Thls latter cirenit shunts the lamp

to Orouf}.d G CONL

11? wi h-

Ifor the purnoses of this _1 ription,

it will be assumed that the wanted line num-

ber 1s CAnal 3981 and that, therefore, upon

the depressicn of key 200, the No. 2 units

code register relay 201 1s op nerated over a cir-
cutt e&tﬂnﬂmn‘ from b‘lttefy through the
_rwht winding of relay 201, the right cOn‘tucts B
ot key 900 rlnht con‘r‘wt of 1elay 203, the
1ding of relay 220 to ground at the
left- normal contacts of relay HG;

lett wix
and that
the tens code register relay 202 is operated
over 2 elrcuit from battery through th‘ wind-
mp’ of relay 204. the left b%c: contact ot
relay 208, the rlght winding of rel% 202
to G'round at the left contacts of kev 200.

'-Reh}fs 201, 202, 204 and 220 energize 1N

these mrcmts relay 220 locking over 1ts right
winding and nner right aco*ﬁf,z-:uctj the 1nner
right back contact of release relay 205, con-

ductor 229 to ground at the back contact of

release magnet 400 of -the position switch
450. Relfws 201 and 202 CIOSﬂ a mutual lock-

ing circuit for each other extending from
battery, tlnroun*h the left winding and left

contact of relaﬁv 201, the left wmdmg and
left contact of relav 202, conductor

281 to
ground at the inner let contfl ct of rela@r 220.
Relay 204 operates in the operating circuit

of relay 202 and locks through the winding

of relay 203 the right front conmct of relmy

204 to ground on conductor 231 and closes 4
circuit for lamp

1

80
90

99
932 extending from battery
through said lamp, the left contact of relay

204 conductor 233 to o*round at the outer

rig ht back contact of rﬂhy 401, but relzw

‘209 does not ouemte i this 1001':1 ¥rg cj..rcuu

until the kev 200 15 Teleaged. ,ﬂ,mﬁo 2392

lights and remains hghieg until the truxn Iz:
number is completely register
sition switch 450. Up{m the rﬂlease of k V
200, relay 2083 energizes opening at its back
~ contacts the initial energizing circuits of re-
lays 201 and 202 and of H other ragister

sd on the

relays of the position to prevent interfer-

ence with the call should the operator de-
press ancther office kev before the call has
been completed and her position equipment
released. The code register relays prepare
circuits for contmﬂmﬁ the positioning of

the position switch 450 as: Wlll be hereinafter
described. S

tor's pcﬁsathn

Rﬂhy 290 upon ener Oumg, est thshed 9
circuit for relav 206 extending from bat‘tery
through the winding of sueh relay, the in-
termediate right ba,....,]z contact of relay 207

netor 231, a circuit for re-
1‘13’ 208 e}itendmn fmm bqttery, throuﬁ'h the

winding th ereoF over the outer. rwh‘t back
ontact oI "i*ﬂ].,ﬂuy 20{ to ground on conductor

.;-'981 and a circuit for lamp 209 extending
¥-1rom ba:tbery through such lamp
.cont

| cuntmt of relay 207, t{) gmund on condumm

the baeL
et .of relay 210 the .inney rwht back

100

110

| | 115
A ssocwéwn of an. idle sender with the opem—

120

126

130
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231. Lamp 209 burns steadily at thls tlme
and relay 208, upon energizing, connects the

~ contacts of the keys of keyset 211 to battery

i

through the winding of relay 210. Should

the operator prematurely depress a key of
the keyset, that is, while the lamp 209 is burn-
ing steadily denotmﬂ* that a sender has not

yet been associated with her position equip-

- ment, relay 210 will operate locking over its

10

left front contact to ground on conductor 231

and at its right comacts transfers the lamp

209 from steady ground to intermittent

~eround through the fast interrupter 221.

The

Ta amp will theleupon flicker as a signal that

the operator should release her position and

7 start the call again. She may do so by de-

20

993
brushes of the p051t1011 finder of Fig. 3.

Relay 206, upon operating, at its loft conQ

o5 tact plepales an operating circuit for the

‘pressing the release key 222 thereby operat-
1ng release relay 205, which in turn releases
Relay

all operated relays _of the position.

208, upon opﬂmtinﬁ, also disassociates the

Lfﬂ,f contacts o keyset 211 from conductors
to 295, mclvswe extending to tﬂe

relay 207, extending to conductor 227

ciut-o

zmd at 1ts Uﬂ'ht comact establlshes an obvious
circuit for the group relay 228. By referring.
~to IFig. 11, it wul be noted that provision
1s made for 100 operators’ positions, said

~ positions being sub-divided into ten groups

- of ten P{)SlthﬂS each.

Each subgroup of te:

‘positions has common thereto a group start

- relay
relays 206 and 206 and cut-o
“and 207 of the first and tenth positions of.
the first subgroup and the individual start.

Lall
s

40

.' _ﬁn&el :mawmlual to the Sezlde}: of Figs. b

- to 8 1s disclosed for serving the gro ap of
218

 When therefore the group relay 228 of the
~subgroup 1n which the position equipment of
. Flﬂ 2 1s located operates,

8D

a Iotmy magnet 300, a vertical
release magnet 302, of" normal contactcs 00‘:"
and 324, ver tical commu;,atm
304 and six shaft brushes 305 to 310, ineclusive.
Relays 317 and 318 shown in the dotted Tec-

11 the 111(:111?1(111&1 start
relays 207

228. In Fig.

relays 206* and 206 and cut-off relays 207

“and 207 of the 91st and 100th positions of
the tenth subgroup of positions together with

 corresponding group relays 228 and 228" have __
~been 1liustrated. A pOSlth‘l finder indi-

vldual to a sender such as is shown in Figs.
5 to 8, inclusive, is provided for POI‘ll'ley

| suvmn each group of ten positions, but the
start c:trcults are so arranged as %bown 1N
‘Fig. 11 that a finder méwuuﬂl to any idle
~sender may be made availabl e to serve any
‘one of the 100 positions.

Referring to Fig. 8 in which the pos1t1011

positions in which the pogltlon of Fig.

1ocated such finder is illustrated as lmvmn
magnet oOl

334 and brush

tangle are common to all position ﬁnders

ﬁnfler normally allotted for Serving “such sub-

omup 15 1dle, a 11 cuu; 1s extended frem bat-

ating the common relay 317.

-mound .‘{Lt the .

“before the Vertmal magnet 301 releases.
lays 819 and 332 thereupon energize, relay

of the

assuming that the o
The energization of magnet 300 now opens

1, 767 961

male-before-break contacts of relay 812

tacts of relay 2,38 conductor 314 to ground
at the left back contact of relay 312. Relay

2928 at its outer right contact aiso connects
oround over a conmlctm such as 815, to place

a calling potential on the commutator of the
POSltiOﬁ finder. cmre&pondmﬂ to the bank
level thereof in which the subgroup of posi-

_tery through the WlIldlIlG' of relay 311 the

transfer key 344, conductor 313, the left con- - . ,

75

tions appear, ana at its inner ~front contact

conhects ground to conductor 316 for oper-

ergizes in turn operating the common relay
318 1n a circuit extending to ground at the

‘Relay 817 en-

_ . he go
“back contacts of all relays similar to relay

312 of line finders that are at the time 1dle.

Relay
g ba ttery

518, upon operating, furnishes lock-
for the relay of each position
finder corresponding to relay 312 for a pur-
~pose to be later explained. Relay 311, upon

operating, establisnes a circuit for relay 319

extending from battery through the left
~winding tlereor the back comacts of mag-
nets 300 and 801 the front contact of rehy
811 to ground qt the outer 110‘111: back con-
tact of rday 331. Relay 319 opemtes

1n this

00

circuit and at its left -contact establishes a

circuit for vertical magnet 301 extending
from battery through the winding of mag-
332 to

| left contact of relay 319. MW- -
net 801 energizes, opening the energizing cir-

net 301, the back contact of 1elay

cuit of relay 319. When, the].elcnu?:3 vertical

magnet 801 1s cmnpletely energized and the

95

100

ﬁndm shaft has been adv anced ve**tlcally -
one step, relay 319 releases, in turn, opening

the operating circullt of mfmnef 3071,

It will be assumed that the calling opﬂiﬂ—-'

tor’s position terminatesin the first bank level '

of this finder and that therefore when the

finder has been stepped to this level, ground

potential placed upon commutator forminal

333 by the group relay 228 will be encountered
by the commutator brush 804 and & circuit
completed therefrom over conductor

SEHE

110.

through the left winding of relay 832 to bat-_ -
tery throuo'h the left winding of relay 819

Re-

319 100]{1110‘ itself energized over its left wind-

ing and the back contacts of magnets 300 and -

301 upon the release thereof and relay 332
locking itself from battery over its right
-Wmdmg and right contact to ground at the a
outer right back contact of reT ay 331, With

of maﬂ‘net 300, the left front contact of 1elay

120

relays 319 and 332 both energized a circuit -~ -
is now established for the rotaw magnet 300
extending from battery through the Wmdmo oL
125
332 to ground at the left contact of relay 319.

Magnet 300 energizes, advancmg the brushes

finder one step-in a rotary direction.

the heldmg circuit of relay 319 and_ since 1ts
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_ circnit of magnet

15

290

N
CoX

1,767,061

initial energizing circuit was opened at the
commutator brush 304 as soon as the finder

rotated one step, relay 319 deenergizes, open-

ing the operating circuit of magnet 300. This
mafmet in turn, deenergizes agam closmg an
0peratmfr circult for relay 319 extending
from ba tte1 y, through-its left winding, back

- contacts of magnets 300 and 301, the front-

contact of relay 311 to oround at the outer
right back contact ot relay 331. Relay 819
again energizes and es stablishes the opel‘atinﬂ'
300. In this manner mag
net 300 and velay 319 recips ﬂcany operate 10
advance the br“f"hes of the posmon finder 1n
a rotary hunting movement.

When the brushes have been so advanced
the terminals associated with the calling op-
erator’s- equipment, a circuit becomes estab-
lished from: battery, winding of cut-off relay
207, the left comaﬂt of relay 206, conductor
297 test terminal 852, test brush 809 winding
of relay 340, right normal contacts of : ﬂlay

351 to ﬂ'round through the right winding of
relay .-_;19 thereby energizing relays 207 and

5 340 and dﬁeﬁrenuallv releasing relay 319.

Relay 207, upon energizing, locks over. its

- winding and inner left frcmt contact, the ou*‘.:ei:'

i
ot |

45

50

515

i1l

65

through the right winding

right back contact of rel lay 205, dlrec‘f]_y to
coriductor 297 independently of relay 206,
opens at its right contacts the circuits “of re~
lays 206 and 208 . thereby releasing said relays
and.at itsinner rlo‘ht front contact establishes

q ciremit from G“I‘O’dl’ld throuch the slow inter-

rupter 230, over the right back contact of re-
lay 210 to battery throuﬁ*h the lamp 209.

Lamp 209 now {iashes to “indicate that the i
operator’s position has been attached to an
idle sender and- that sheé may proceed to oper-

ate the keys of keyboard 211 to- set the nu-
merical registers of such Senc ler to record the
numerlcal designation of the desired line.
The release of relay 206 opens the circuit of

eroup relay 228 which, in turn, releagses fe-

leasing relays 311, 317 and 318, "the two lat-
ter relavs releas mo oan n case 'there 15 DO
other call initiated at the time.

- Relay 340 upon operating closes an obvio

circuit- over 1ts front contacts for relay 231
which, upon ope“aum extends control cir-

cuits from the operator’s position equipment

over brushes 305 to 308 and 310, inclusive.
At its right back contact relay 331 opens the

helding cireuit of relay 332, the circuit pre-

VIOHE:.lV traced through the Teft winding of

relay 819 and at its right make-before- breah-

contacts sub%tltvms chrﬂct oround in the cir-
cuit of relays 207 and 340 in place of ground
of relay 319. Re-
lay 339, thereupon releaqes At i1ts interme-
diate right contact relay 331 also closes a
cireuit eg.tbnr‘l ne from ground over such con-
tact. conductor 342 wmdmg of- rehy 500, con-
ductor 851 to battery. A circuit is also closed

in parallel with' relay 506 from oround on

tact of relay

release magﬁ t 917.
“contact relay 700 c

5

conductor 842, through the wmdmo' of relay
700 to batfery on conductor 351. .

Relay 506, upon energizing, prepares Sev-
eral circuits.
tablishes a circuit for relay 900 of the first
selector, extending from oround over con-

ductor 801 winding of 1elaw 800, conductor
902, off - normal contact 901 to bat tery through

the et winding of relay 900. At its inner
right contact 1t establishes a circuit for relay

600 e3 ctending from battery through the right

winding of relay 600, conductor 601, the left

back contact of relay 505, normal posmon ter-
and brush 503 of steering switch 550,
conductor 502 to ﬂ‘romd af the inner left con— |

minal a

tact of relay 506 at 1ts outer right contact
it connects h 01(11110 oround tﬂ conductor 509
for locking reiays of T igs. 5, 6 and 8 and at

its intermediate left coatactfs establishes a
circult for relay 504 emendz&no from battery
through the winding O.L relay
right b back contact of rel &y ”’*07 the back con-

the intermediate left fmnt
506, the normal poswmnter-

co*lch ctor 608,
contact of relay
minal and brush

tact of relay 617.

Relay 700, upon e
most front contaca, connects GI‘OHI}d to con-
ductor 701 for ockmﬁ' the register 1"eh37¢ of

At 1ts inner left contact it es--

HO& the outer

565, conductor 508, conductor
606, the inner left back contact of relay 610,

00
520 of s steering switch 550,
conductor 521 to Ground at the left bac z con-

energlzing aﬁ its upper- -

75 ._'

80

Fig. 7, at 1ts inner upper front contact con-

nects 0’1011*’1& OV@I‘ conductor 418 the outer
right contact o1 relaﬁy 506 through the v*md-—
ing of relay 506 to battery on conductor 351
for holding 1itself and 1"@1
and at 1ts 111..,ermed ate lm‘“er contact CO”ﬂ—
nects f"romld over- concwcbor 794, the back
cmtﬁcu of relav 820, conductor {'02 thro u:::h

the winding Gf “ele:;me T"“iw? 915 of 'th.-:a firs
eneﬂmzes 1N
at 1ts fm% contact fur 1"*':3111119 _

'!_'Iﬁ

selector to bcutuufj lay 915

this circuit,
locking ground _o"f' relay 900 and for ¢ ther
relays “of the first Selu(}t{)l‘ and at 1ts ba.c].{
contact © l}&lmg at one point the circult of

onnects ground to con-
ductor 921 for a pn pose ‘to be later ex-
plained and at its lowermost front contact
connects ground over cond {3'501" 792 to bat-
tery t1ﬂ’°0110b the left winding of relay 312

Relay 319 thereupop energizes locking over

its left winding and 1 Inner left front contact
and off-normal contact 324 to grow 1(:1 Te-

Moves grounc at 1ts left b*‘rc l contact from

506 operat ted,

At its inner lower front

100

105

110

115

120

the start conductor 314, removes ﬁmu’ld at

1tg richt hack contact from the common COT1-
ductor 343 and at its inner right make-before-

break contacts extends the st carting conductor
513-to the start relay cor 1‘espond‘=nﬂ to relay

311 of the next position finder as soe_iated with
an 1d'e sender.

It will be ezmla,med at this pomt how
another call initiated at a position of the

125

120
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same subgroup is able to associaté another
idle sender with such position. For this pur-

pose it will be ssumed that upon the depres—
sion of an of

ce key at such other position,
for example, the tenth position of such sub-

group, relay 2067 disclosed 1n Fig. 11 becomes
energzzed in turn, operating the common

~ group relay 228. Tt will further be assumed

10

15

20

100, inclusive.
lay 312 energized as just descs 1Led, a cir cmt -

tﬁm the mﬁzt 1dle sender is the sender nor-

mally ﬂsswned for serving positions 91 to
Referring to Kig. 11, with re-

1S NOW- emabhsbed from ground at the low

back CO:‘lt&ut oi relay 3 912’ assoclated with bhp

position finder individual to such sender, over

‘the common coenductor 8143 the lower front
contact of group relay 2

28, coﬂducuor 313,
tmn%?u ey 344, th.u fwnf con wact of relay

, thence in a chan crcuit through the
irom conttacts of other 18121'}78 similar to reiay

312 associated with position iinders ot other

busy senders, thence to transfer Ley 3447, the

mormal contact of lelfw 5127 to battery

- 30

)
&1

40

GO

ity

‘through the winding of start re?ay uil’
5 Start 1ela§ 3117, upon operating, starts the
“position fin der Svocrated with the idla sehd

er 1n the manner previously described. 50
long as there is an initiated call at any posi-
tion and an y group relay, such as 228, 1s en-
ergized, relay 317 remains energized, in tar i,
mfuntmmﬁg relay 3183 OULTatEd antil all

senders have been taken for use, since relay.
318 receives operating ground from common
conductor 343, and a bﬂ_C k contact of the re-
lay 312 of the posmon fincer associated with

each idle sender. With relay 318 energized
battery is eoznnected to common conductor
245,
312 an auxilialy lockmg circuit is established
for relay 812 extending from battery on con-

ductor 345 through 8 it du’w‘ and inner front

contact of relay 812, key 344, the front con-
tact of group relay 998 t0 or -ound on common

conductor 014 This insures that 1‘ﬂ12w 219
will be maintained operated if a second call
‘has been initiated in the first subgroun D even

though Lhe sender which was tahen TOT USe

by a previously initiated call in that sub-
Since relay 312

group should become idle.
cannot therefore release to oy Jen the chain

starting circuit, the second call 18 not me**e—

fore mutilated. -
' Relay 504, upon energizing, establishes a
circuit for re1aﬁ/ 805 extending from battery |
through the winding of relay 805 conauctor

501, the right back contact of rela ay 510 to

'O*I'Gund at the right contact of relay 504. At

1ts outer right contact relay 805 connects
ground to conductor 806 for furnishing hold-
ing ground for the counting relays, at its in-
ner left contact establishes a mrcmtfor mag-
net 512 of steering switch 550 preparatory
to advancing such SWltCﬂ mio position 2, and
at its 1nner rwht contact establishes a cir-

cuit for relay 601.

Thus, upon the energization of relay

-~ for 1tself over its left con
tact of relay 603 to ground at the right back

The circuit of magnet

1,767,961

512 may be traced from battery through the

winding of such magnet, conductor 513, the
inner left contact of relay 805, conductor. 303,

to ground at the back cont&ct of countmﬂ‘ |

rclzw 802. The circuit of reﬂay 601 may be
traced from battery through the winding of
relay 601, conductor 604, the inner right con-

| Lact 0T m,lfw 305, conductor 804, the outer
- right back comaet of relay 610, the left back

contact of relay 614, the back contact of relay
609 to oround o1 co.aducuor 509 B

O peration of 1t
first code letter of office designation

Tt will first be assumed that in order to'
reach a trunk to the desired office 122 both

the first and the second selectors must be used.
With relay 601 energized a pulsing circuit
for operating the first selector vertically in

accordance with the first or tens code letter
registered by relay 202 of the operator’s po-

Sltmn is established, extending from battery
throug

net 903, inner rwht back contact of relay 906
intermediate rwht back contact of relay 907

rst selector in acca'rdance w@t]e,‘ _

ch the Wmdmw of rela,y 904, back con-
tacts of rotary macrnet 905 and vertlcal mag-

70 |

75 -

80

85

90

conductor 908, “outer right back conta,ct of

600, conductor 611 inner

contact of relay
507, conductor

right back contact of relay

‘348 inner right contact of relay 331, brush

810, conductor 235, inner left contact of re-
lay 401, conductor 402, back contact of ro-
tary magnet 403, back contact of vertical
magnet 404 outer left back contact of relay

401 1)

-nmmal contacts 430 to ground at the
rlght back contact of release maﬂ*net 400.
Relays 602 and 904 energize in this circult,

relay 809, back contact of counting relay 810,
back contact of relay 807, conductor 811
~winding of pulsing relay 602 outer rwht

05
front contact of relay 601, outer right. fr_ont._ -

100

105

relay 602 upon energizing closing a circuit

act right back con-

contact of relay 622 mdependenﬂy of ground
at the position switch 450 and at its right

110

front contact establishing a circuit for relay: -

507, extending from I)a‘ttew;f5 winding of re-
lay JO( normal position terminal and brush
516 of steermﬂ' switch 550, conductor 511, the

inner left back contact of relay 605 to 0‘1‘01111(5[ -
at the right front contact of relay 60,

Relfw 507 at its outer left front contact

estabhgl 1es a circuit for the vertical magnet
404 of the position switch 450, e*ﬁtendmm'
from battery through the Wmdmcr of m‘lgnet-

404, the outer rlght back contact of relay 405,

115

120

the 1eft baclk contact of release magnet 400 '

winding of relay 406, the inner rlght back
401, "conductor 226, brush

con‘tact of relay
308, inner left contact of relay 331, conductor
320 to ground at the left contact of relay 507.

Macrnet 404 and slow releasing relay 406 en-

ergize in this circuit, magnet 404 stepping
130

the brush shaft of the sw1tch 450 one step
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vertically to position the brushes 407 to 412
inclusive, opposite the first level of termi-
nals in their respective banks and to position
the commutator brush 413 opposite the first
seoment of the vertical commutator 414. Re-
lay 406 being slow to release remains ener-
oized co long as the stepping magnet 404 re-
ceives impulses. Relay 507 at its outer right
hack contact also onens the circuit previously

traced for relay 504, and since relay 601 1s at
‘the time energized no circuit exists for relay

04 over the inner left contacts of relay 601.

The relay 504 being slow to release does not
do so, so long as relay 602 continues to trans-

. mit impulses to the winding of relay 507.

Vith relay 50T energized, it is held energized
in a circuit from battery through its wind-
ino, left front contact of relay 504, the inner
1t front contact of relay 507, conductor

E

.
'

» 948 thence as traced through the leit back

contact of relay 401 to ground through the
back contact of vertical magnet 404 and the

left front contact of relay 406. Relay 507

thus does not deenergize until the vertical
magnet 404 has fully completed its energiza-
tion to advance the switch 450 a Tull step.

At the selector of Fig. 9 upon the energiza-
tion of relay 904 a circuit is closed for the
vertical magnet 908 from battery through the
winding of magnet 903, the outer right front
contact 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 ot

= the selector during its vertical selection move-

ment. Magnet 903 energizes and at 1ts con-
tacts, opens the previously traced pulsing
cireuit through the winding of relay 904,
and the winding of relay 602. The selector
switch is thus stepped vertically one step,
opening at the off-normal contacts 901 the
initial energizing circuit of relay 900.
Uvon the opening of the pulsing -circuit
and the deenergization of relay 602 the-ini-

- tial energizing circuit of relay 507 is opened

and upon the completion of the first step ot
sosition switch 450 the holding circuit of re-
lav 507 is opened, whereupon 1t deenergizes,

opening the operating circuit of magnet 404.
At the selector upon the deenergization of

the vertical magnet 903 following the de-
energization of relay 904, the pulsing circuit
previously traced is again established, to
oround at the front contact of relay 406 and

% relays 602 and 704 again operate both per-

forming the same functions previously de-

seribed to cause the advance of the first se-

lector and of the position switch 450 another
step. SRR |

1t has been assumed that the first code letter
registered upon the tens code register relay
202 was C, having a numerical equivalent ot
0. ‘Therefore, when the position switch 450
has advanced two steps vertically and the
commutator brush 413 is raised to the second

releasing now opens the circuit of relay 507,
which thereupon releases, in turn opening the ¢

contact, conductor 612, the inner ri

segment of commutator 414, a circuit will be
closed from ground at the outer left contact

2
. At .
-
p

of relay 220, over the right contact of regis-

ter relay 202, conductor 236, brush 413, thence

over the inner left back contact of relay 401,

conductor 235 and as previeusdy traced to

battery through the winding of relay 507.
= £
Relay 507 is thus prevented from decner-

oizing when vertical magnet 404 compictes its
second energization and tnerefore the circult

1 L]

of relay 504 is held open at the outer ot

&

contact of relay 507 for a sufficient period to

vermit relay 504 to release. Ielay 504 upon

circuit of vertical magnet 404 and the circuit
of slow-to-release relay 406, Kelay 50z upon
deenergizing opens at its right contact the

previcusly traced circuit for relay 805, swhich

in turn opens the previously traced eircuits

| -
/H

for relay 601 and magnet 512. Diagnet 81t

upen deenergizing advances the steering

switeh 550 into position 2. o
As soon as the steering switch leaves nor-

mal the previously traced circuit of reiay GCO

is opened, whereupen a circuit is established

for relay 505, extending from battery through
the winding of relay 505, left back contact or
relay 510, conductor 618, outer right back con-
tact of relay 600, conductor 611, inner right
back contact of relay 507, conductor 848, 1nner

right contact of relay 331, brush 810, conduc-

tor 235, inner left back contact of relay:4U1,

conductor 402, back contacts ot magnets 403
and 404, outer left back contact of relay 401

to ground at the front contact oi relay 406,
relay 406 being:slow to release and having
not yet.-released. Relay 505 upon energizing
Jocks over its inner right contact cirvectly to

4

conductor 618 independently of the contacts
of relay 510 and closes an obvious circuit Tor

relay 510, which then locks over its inner leit

contact of relay 600 to.ground en conductor

509, With the steering switch in position 2
a circuit is established from battery through-
the winding of relay 603, the second position

terminal and brush 503 of steering switeh 550,
conductor 502 to ground at the inuer rignt
contact of . relay 506. o '

As soon as relay 406 releases following the
opening of its circuit by the deenergization

the back countact of relay 406. Relay 405

upon energizing locks over its inner right
front contact to ground at the right back con-
tact of release magnet 400 and at 1ts outer
right contacts substitutes the winding of the
rotary magnet 403 for the winding of the
vertical magnet 404 1n the previously traced

pulsing circuit extending to the left front

contact of relay 507. Relay406upon releasing

5

100

110

115

of relay 507, a circuit is established for relay
405, extending from . battery through the
winding and right normal contacts thereot,
vertical off-normal contacts 415 to ground at

126

tored
©3
o
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15

eeteb]lehed Tor 1

<

alsoopensthe locking circuit ofrelay 505 which
then releases. A civeuitis nowclosed for relay
556 extending from battery winding of relay
550, right back contact of rela ay 505, Teft front
contact of relay 510, outer right back contact
ot relay 600, concuctor 611 thence as traced
over the outer left back contact of relay 401,
the left contact of reiay 405 to ground at the
back contact of relay 416. -

[irst selector humts for idle secamZ selecém

“When reley 805 deenergizes, a circuit is
elay 609, eate "“11110" irom bat-

ery through both Wmdmf 's thereot, the outer
1eit back eontaet of 1elay 610, eorlﬂuetm 3815,
the outer left back contact of relay 805, con-

ductor 812, the outer left back contact of re-
lay 622, conductor 619, the inner right back

contact of rela 309, condueml 910, tae outer

right back conteet of relay 907, the outer ight
" back contact of relay

front contact and right Wlndmﬁ' of relay 900
which 1s wound dlfferentlally to the left
winding thereof, commutator brush 911 to
O‘round on terminal 912 of the commutator

© corresponding to the second level of the bank

of the first selector, which level of terminals
has been assumed te be connected to terminals
of trunks extending to second selectors such
as the one shown in Fig. 10. Relay 609 op-
erates 1n this cirenit and closes a circuit for
relay 614, extending from battery, winding

- of relay 614 front contact of relay 609 to

ey
1

- O'round on conducter 509.

Relay 614 upon
energizing shunts at its right contact the left
Wmdmw of relay 609, th ereby increasing the

| current flowing thlouo'h the right Wmdnw

Cth
ererxl-

of relay 900, Whereaport Leley 900 di

- tially re‘eaeee removing the vertical magnet

40

~lay 900, thence to bettery through resistance

- through the winding of relay

] |
o |

60

- of relay 610 conductor 815, the back contact

~ground therethro

903 ‘from the control of the pulsing relay

- 904. Relay 900 also eonneete the right wind-

g of relay 609 over the circuit previously
traced to the inner right back contact of re-

013, over the back contact of rota,l‘y magnet

905 Relay 609 ther eupon releases and at its

front contact opens the previously traced cir-

~cuit of relay 614. Since relay 614 is slow to
release, a circuit is momentarily closed upon

the release of relay 609, from oround on con-
ductor 509, over the hack contact of relay 609,
the left front contact of relay 614 to battery
610, which

dlereupon energlzes and locks to oround at

7 the mner left eontaet ot relay 603.

Relay 610 upon energizing opens the ini-

tial circuit of relay 609 at its left back con-
tact and at 1ts outer right front contact closes

a circult for relay 615, extending from

tact of relay 640, the outer 1eft front contact

of relay 805 conductor 812 thence as traced
to battery through resistance 913 at the first

7 selector. Relay 615 operates, in turn operat-

“at the contact of relay 615.

- 617

906, the inner - 110ht.

601, outer left front contact of relay

contact of relay

igh over right back con-

1,767,961

Ing 1e1ey 616 over a cireuit extending from

battery througﬂ the winding of 1e1ay 616,
outer left back contact of r h} 605 to G'round
Relay 616 upon
operating locks over its rlo'ht contact to

ground at the back contact of pulsing relay

602 and at its left contact establishes an ob-
vious circuit for relay

tery throucrh the megnet 512 over conductor

513, the outer left back contact of relay 620
to Greund at the left front contact of relay
Relay 617 also at its front contact closes
a circuit for relay 605, extending from bat-

tery through the wmdmcr of reley 605, the
right front contact of reley 617 to oround
at the intermediate left bwek contact, of re-

lay 622.

A cireult 1s now established for the step- 8
ping relay 904 of the first selector extending
_jfrom battery ‘throucrh the winding of reley

617, which relay in
turn establishes a 01re1.11t for magnet 512 of
the steering switch 550, extending from bat-

80

904, back contacts of rotary maoneb 905 and

VBI“LICELI magnet 903, back conteets of relays

906 and 907 cenductor 908, outer right back
- contact of reley 809, back eont‘wt of count- _'

ing relay 810, rloht back contact of relay
807 condaetm 811 winding of pulsing re-
lay 602, outer 110ht back contact of relay
603,
outer right front contact of relay 610, rwht
605, conductor 621, second

00

position terminal and brush 514 of steermg _

switch 550, conductor 515 to ground at the in-

termediate left back contact of relay 622.

Relay 904 upon energizing closes the circuit

of relay 909 to disconnect, the tip and ring
hunt-

brushes of the selector during its rotary
Ing movement and closes the circuit of rotary
magnet 905, which may be traced from bat-

tery thr ouﬂ*h the winding of magnet 905, the

outer rwht back contact of relay 900 to

goround at the inner left contact of relay
200 upon energizing in turn

904, Magnet
opens the previously traced circuit for re-

lays 904 and 602, relay 904 in turn opening

100

105

119

the circuit of maﬂnet 905. Thus, relay 904

and magnet 905 coopemte with each other to
irst se-
lector brushes over the selected second level

cauise the step-by-step rotation of the

115

of their banks in Se‘tl"Ch of an 1d1e second =

selector.

At the sender upon the enermzetlon of o

pulsing 1elay 602 the holding circuit of re-
lay 616 1s opened at the back contact of re-
lay 602 and relay 616 deenergizes, in turn

opening the initial energizing “circuit of re-
lay 617. Relay 617 bem slow to release,

120 -

howev er, does not release befme a holding

circuit 1s established therefor from battery

‘through its winding, the inner left front con-
tact of relay 605 to ﬁround at the front con-

tact of relay 602. Therefore as long as relay

602 continues to receive 1mpulses of current

due to the huntmﬁ' movement of the ﬁrst se-

130
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1,767,961' '

lector, rela,y 617 -is hcld energized and in
turn maintains relay 605 operated. Relay
615, at this time deenergizes since its operat-

o 111g circuit was opened at the back contact

of rotary magnet 905 upon the first energi-
zation of mao*net 905 and the initial opera,t-

- 1ng circuit of relay 616 is therefore opened
at the contact of relay

615.
When an idle second selector is found a
circuit is established for relay 1015, extend-

" ing from battery, winding of relay 1015 con-

ductor 918, terminal 919, Dbrush. 920, ncxt to

- inner back contact of relay 909, conductor
- 921 to ground at the mner lower contact of

15

200

29

relay 700. Relay 1015 energizes, connecting

lock:mﬂ ground for the relays of the second

selector and opening at one point the circuit
of release magnet 1017. ~Another circuit is
also established from battery through the
left winding of relay 1000, off-normal con-

tacts 1001, conductor 1002 terminal 922,
brush 914, the outer left back contact of re-
lay 906, the back contact of release magnet -

917, inner right back contact and right wind-
Ing of rehy 907, conductor 902, winding of
1ﬂ1ay 800, conductor 801 to ground at the in-

‘ner left contact of relay 506. Relays 1000
and 907 operate in this circuit, but due to

~ its small number of turns relay 800 does not

operate.  Relay 1000 upon operating locks
over its left contact to ground at the front

- contact of relay 1015 and at its outer right
- front contact prepares the operating circuit

35

40

45

vy
- W

60

| SW"‘tf‘

of the vertical magnet 1003. Relay 907 upon
operating locks over 1ts left front contact to

around at the front contact of relay 915, at 1ts
1cft back contact opens the energizing clromt

for relay 906 and at its inner rlght back con-

tact opens its own initial energizing circuit,
and connects the trunk conductors 908 . and
010 over its outer . ond intermediate right

front contacts, right back contacts of rcla,y'

909, ring and t1p Dbrushes 925 and 924 to the

| selﬂcted trunL conductors 1008 and 1010. At

its inner right front contact. relay 907 con-

nects ground on conductor 902 over the back
| COlltaCb of release magnet 917, the outer left
back contact of relay 906, brush 914, termi-
At 1ts 111tcrme-_
) diate right back contact relay 907 also opens

al 99292 to conductor 1002

the circuit previously traced through the

windings of relays 904 and 602, Whereupon'

these relays are released. o
 Pulsing relay 602 upon releasmﬁ opens the
holdmﬂ cireuit of slow-to-release relay 617,

which in turn releases relay 605. Relay 617'
upon releasing also opens the circuit of mag-
net 512 which advances the brushes of steer-
ing switch 550 into' contact avith: their third

p051t1011 terminals. . As soon as the steering

‘leaves
603 1s. opcncd and that rela}; releases, open-
ing the holding circuit of relay 610, which

also releases in. turn. relcasmg relay 615.

65

With the steelmo SW1tch 550 in 1:)051t10n 3,

of relay

position 2, the circuit of relay

. . . } \
- ) b
. - .
-
J- . .

the prewously traced circuit for relay 504
1S agaln estabhshed With relay 556 ener-

crlzcd a circuit is closed for relay 600 extend-

ing from battery through the left winding '

600,
of relay 556, ‘the third p031t10n terminal and
brush 503 of steering switch 550 to ground

over the third position terminal and brush
508 of switch 550 and at its inner right back

contact opens the holding circuit of relay

the mmner rlﬂ‘ht front contact

0

on co:oductox 502. Relay 600 upon energiz-
ing at 1ts 1nner left contact locks dlrectly. N

s

510 which thereupon releases, in turn releas-

Ing relay 556. -Relay

S ctt?/nq thc second seZcotm’ in oocowdoﬂce fwzth
. second office code letter

It has been assumed that the second code

letter registered on the units code register

relay oi the operator’s position was A, hav-

“ing a numerical equivalent of 2, and that the
units relay 201 has es ta,bhshed a connection
to the terminal of bank 417 of the position
switch 450 in such a manner as to stop the
position switch after it has rotated in syn-
chronism with the vertical stepping of the
second selector to measure two vertical steps
With the steering switch
550 1n position 3 a pulsmg clrcmt may Nnow
be traced from battery, winding of relay
100

and vertlca,l magnet 1003, 1nner 110ht back

ot Such selector.

1004, back contacts of rotory mannct 1005

510 upon releas-
ing again closes the prcwously traced circuit
for relay 805 which in turn closes the pre-
viously traced cir cuits for relay 601 and step- £
.pmg magnet 512. ' -

80

85

90

05

contact of - relay 1006, inter medmte rlgh‘t back
contact of relay 1007 conductor 1008, brush
925, next to outer rwht back contact. of relay

909, intermediate rlght front contact of relay
._;907 ‘conductor 908, outer right -back contact
of relay 809, back contact of relay 810, back

contact. of Iel:zw 307, conductor 811, Wmdmn‘
of pulsing relay 602 outer right. front con-
tact of relay 601, outer right front contact

of relay 600, conductor 611 ininer right back

contact of 1clw 507, condictor 348, 1nner
right -contact of Ielay
ductor 235, inner leit baclk contact of’ relay

401, conductor 402, back contact of rotary

105

100

331, brush 310 con-_".

15
-magnet 403, back contact of vertical magnet

404, outer 1eLt back contact of relay 401, left
contact of relay 405 to oround at the. back -

contact of relay 416. Relays 602 and 904
enermze 1n this cireuit.

energizing closes a circuit for itself over-its

TRelay- 602 upon

left contact the right back contact of relay

relay 622, 111dependently of ground at the

back contact of relay 416 and at 1ts right
front contact, establishes a circuit for relay .
507, cxtendmo from battery, winding of relay
.507 third oos1t1011 terminal and bruoh B16
to steeruw switeh ._;50 conductor 511 thc ik

603 to gmund at the right ‘hack contact of



inner lcft back comact of J_clay 605 to Ground _
_ at uh.e 11’9 -

Relay oOf at its outer left {front contﬂ,cb
- establishes a circuit for rotary magnet 403
= of the position switch 450, cmcpduw rom
'battcry through the wmdmo of 111.10116*.; 403,
‘the outer rwht front conta et of 1c1.ay i05

L!

t front oontoct of relay oO‘)

. the left back contact of release magnet 400
~ the winding of relay 406, the inner right back

10

o -ductor 320 to ground at the left con‘tacL of
- relay 507.

contact of rela’v 401,
308, the inner left contcct of relay 3_11 con-

M%O‘nct 403 zmd slow- to release -

- relay 406 energize in this c11cult magnet

~ onhe step in a rotary direction.

403 stepping thc brush shaft of switch 450
“Relay 507

o “at its outer lwht back contact also opens the
circuit plevloush* traced for relay 504, but

26

- pulses due to the advance of the second se-
lector and retransmits pulses through the

~ winding of relay 507.

et B

relay 504 being slow to release does not do
so as long as: reloy 602 continues to receive

With relay 507 ener-
gmcd a holdmﬂ* circuit for relay 507 is closed

drom battery thIOuO‘h its winding, the left

~ {front contact of rclzw 504, the inner right

A

- contact of relay 406.

- 404 has fully completed its ener ﬂl?auon to.
'advance the sw1tch 450 one step. .

front contact of relay 507 conductor ‘348
thence as traced through thﬂ left back con-

tact of relay 401 to or ound over the back con-

tact of the rotary man'nct 403 and the front

does not deenergize Lmtll the rotary magnet

At the selector of TFig. 10 upon the ener oi-

- zation of relay 1004 a circuit is closed for the

vertical magnet 1008 through the winding of

- magnet 1008 the rwht front contact Of ré-

40

-'1‘1,}? 1000 to O*round “at the inner left front
contact of rclay 1004. Relay 1004 also closes

~ an obvious circuit for relay 1009 which dis-
- connects the tip and ring brushes of the se-

. SOy
L F

' -wmdmo of relay 602
~ thus stcppcd vertically one step opening at
the off-normal terminal 1001 the initial ener-

- lector during its VGI‘th‘ll selectlon movement.
- Magnet 1008 energizes and at its contacts
5 opens the prowously traced pulsing circuit

through the winding of relay 1004 “and the
‘The selector switch is -

gizing circuit of relay 1000.” Upon the open-

1ng of the pulsing circuit and the dccncrglza-

tion of relay 602 the i1nitial energizing cir-

~ cuit of’ rclay 507 is opened and upon the com-

pletion of the first step

opening the operating

At the selcctor upon the deener-

conductm 920 brush
the right contact of relay 201, conductor 287

bruoh 408, thence over the inner left back.'

Relay 507 therefore

of magnet 403 the.
5 holding circuit of relay 507 1s opcned where-
© . upon. 1t deenergizes;,

- circuit of magnet 403, which thercupon de-
. energizes..

o 0‘12‘1t1011 of the vertical magnet 1003 the puls-
1ng circuit previously traced is again estab-
lished and relays 602 and 1004 again oper- -
~ ate both performing the same functlons pre-
viously described to cause the advance of the
- second. selector and of the L,os,ttlon switch
450 anothcr stcp ' o

| 1,767,961

It has been assumed that the Second code Ict-' |

 ter registered upon the units code register re-

lay 201 was A, having a numerical cquwalent |

of 2. Ther c:torc, when the position switch

450 has advanced two stcps in a-rotary direc- », N

tion and the brush 408 is resting on the second

terminal of the second level of bank 417, only =
the. first two and tenth levels of such bank._”

being disclosed, as ¢ircuit will be closed from

oround at the outcr left contact of relay 220, 75_“_' |

contact” of relay 401, conductor 235 and as
previously traced’ to battery
winding of: relay
prevemed from decnermzmw when rotary
magnet 403 completes 1ts second step
svch a period that the circuit of relay 504

is held open long enough to release relay - -
85

504. Relay 504 on rclcasmn opens the circuit
of relay 507 which thexcupon releases. and

through the
507.  Relay 507 is thus

for

opens the circuit of rotary magnet 408 and
slow-to-release relay 406 of the position

switch.
opens at its right contact the previously

traced circuit iol relay 805 which dccncl -
gizes, in turn opening. the circuits of relay

Reloy 504 upon deenergizing also

RUL

601 and magnet 512. Magnct 512, thclcupon? |
‘ldva*lces_ the Stcermo sw1tch 550 mto POSI-

tron 4.

As soon as thc steering SWltch lcaves p051— .

tion 3 the plewously traced locking ecircuit

of relay 600 is opened, whereupon a circuit

1is established for rela"f,r 505, extending from
0o

battery through the WlIlC]_lIlO‘ of relay 505 left
back . contact of relay 510

ductor 611 inner mght back contact of Te-
lay 507, con \ductor 348, inner right contact of
‘relay 381 brush 3]0 conductor 235,

conductor 618 '
outer .right back contact of relay 600, con- |

Inner 1o
left back corn_tact of rclay 401, conductor 409, -

~back contacts of magnets 403 and 404, outcr{j |

left back contact of rela‘y 401, left contacts of

relay 405 to ground at the bock contact of re-

lay 416. Relay 505 on energizing locks over 3

its inner right contact directls v to conductor

618 and closcs an obvious circuit for relay
510, whlch then locks over 1ts inmner leit con-
thct conductor 612, the inner right back

contact of relay 600 to oround on conductol :

509.  With the steering “switch in. position 4
a circuit is established from battery through -

the winding of relay
contact of rcloy 507, back contact of relay

565, conductors 508 and 606, the inner left
610, conductor 608,

bflck contact of relay

504, outer right back

120 o

the intermediate left contact of relay 4006, the_ o '
fourth position terminal and brush 520 of -

steering switch 550, conductor 521 to ground
617. A 1
circuit is also established from battery
through the winding of relay 640, the right
back contact of 161&1} 620, brush 518 and 1ts
fourth position tcrmmal conductor 817 to
o frround at thc right back contact of rclay 622

at the lcft back contact of relay

Lol
SR i R



- Assoon as relay 406 releases a cir_c_ui-t- jses- front contact of relay 504, the .imie_r .-right _
tablished for relay 416, extending from bat- iront contact of relay 507, conductor 345, the
tery, winding of relay 416, strapped termi- inner right front contact of relay 331, brush
nals of the second level of bank 418, only the 310, conauctor 235, the inner lett back contact

N ;

frst two and tenth levels of such bank being of relay 401, +he back contacts ot magnets 403 .70 -

- |

shown, brush 407, off-normal contacts 415 to ‘and 404, the outer left contact of relay 401 to
ground at the back contact of slow releasing oround at the front contact of relay 406. A
relay 406. Relay 416 upon energizing at its cireuit 1s also sstablished upon the energiza-
front contact establishes a circult Tor the re- tion of relay 507 from oround at 1ts left con-
1o lease magnet 400 of the position switch ex- tact through the outer right contact of relay 75
tending from oround at the front contact of 556, the 108t back contact of relay 509, con-
relay 416 over conductor 419, the outer right ductor 501 t0 battery through the right wind-

front contact of relay 220, conductor 420 1o ing of relay 600. The energization of relay.

battery through the winding of magnet 400. 600 now opens the locking circuit of relay 510,

. -

.5 Magnet 400 upon energizing releases the po- which deenergizes,in turn opening the circuit 80

" gition switch 450 to normal, in which position of relay 556 and closing a cireuit for relay 805
~ the circuit of relay 416 is opened at brush 407, extending from battery through the winding
in turn opening the circuit of magnet 400. of relay 805, conductor 501, the right back -

Magnet 400 at its right back contact also contact of relay 510 to ground at the fron

on Opens the locking circuit of relay. 405, which ¢ ontact of relay 504. Relay 805 upon ener- 85.
" thereupon releases, and disconnects oround gizng closes the previously traced circuits of

~ from conductor 229, releasing relay 220. relays 601 and magnet 512. Relay 600 also

Relay 220 upon releasing in turn removes closes a locking circuit for relay 640 extend- -

oround from conductor 931 at its inner left ing from battery through the winding and
05 contact, but holding: ground 1s. still main- inner right contact of relay 640, 1nner right 90
tained on conductor 231 for holding operated front contact of relay 600 to ground on con-

relays of Fig. 2 energized, over the outer lett ductor 509 and establishes a locking circuit
contacts of relay 207. ‘As soon as relay 416 for itself from battery through the right

energizes the circuit of relay 505 is opened winding of relay 600, the left back contact of

30 and 1t deenerglzes. - . - v ~ relay 505, the outer right 1ront contact of re- 95

A circuit 1s nOwW established for relay 559, lay 640, the outer leit front contact of relay

oxtending from battery through the winding 600, the fourth position terminal and brush
of relay 556, the outer right back contact of 503 to oround on.conductor 502. Relay 556

-

“relay 505, the outer left front contact of relay upon. doenergizing opens the initial energiz-

a5 D10, conductor 618,_-:th6 left‘_;_ba,_c,k _C{_)Ilta;{}t_..()'f_ ing_circuit ofrelay 507 and as soon a8 the ver- 100 |

" elay 600, ¢ onductor 611, thence astraced over tical magnet 404 of the position switch com-

the back contacts of magnets 403 and 404, the . pletes  ifs strolke to advance the position

outer left back contact of relay 401, off-nor- switeh vertically a full step the holding cir- -

mal I_cfoﬂtacﬁs 430 now closed since switch 459 cuit of relay 507 18 opened at the back contact

40 i's_._in.norm_alf.pos'itit)n.{to'; eround at the right of magnet 404 and relay 507 releases, In turn 105
~ back contact of release 400. TRelay 556 now. opening the circuit previously traced through
locks over its inner left front contact, the the windings of magnet 404 and relay 406.
right front contact of relay 510 to ground at Although relay 507 upon energizing. opens
the right contact of relay 504. With relays the circuit of relay 504 at 1ts outer right back
45 504 and 556 both 'energized_j-a-circu_it_is now contact, 1t ~emained energized too short a 110

established for relay 507, _extending from time to permit the slow releasing relay 504 to

battery through the winding of relay 507, be energized. The position switch 450 has
the left front contact of relay 504, conductor now been advanced to position its brushes op-
~ B57,.the outer left contact, of relay 556, the posite the first Jevel of terminals in the sev- =~
o right back contact of relay. 620, the fourth ‘eral banks. - Relay 406 being slow to release 115 -
" position terminal and brush 518 of steer- does not deenergize to close the circuit of re- -~
ing. switch 550, -conductor 817 :_to-._-gmm;d lay 405 betore its elrcult 1s 201N closed ina
at .thé}:?ight back contact of relay 622. -Re- manner to be later described. o
~lay BOT upon ener izing closes & cirewit Q7,000 T '
5B fo:};' the vertical‘maggnet 404 of the position Selection of
 switch 450 in . series with rélay 406, ex-
tending from battery th ough the winding ot oy R R
magnet 404, the right back contact of relay When the steering switch 550 in position 4
105, the left back .contact of release magneb . pulsing .circuits are now established between
60 400, winding of relay 406, inner right. back the second selector and the sender and be- 12 o
 contact of relay. 401, conductor: 926, brush 308, tween the sender and the posi';tioil-switch 450 -
~ inner left contact of relay 331, conductor 320 for setting the position switch in accordance
to ground at the outer left contact ot relay “with the vertical stepping of the second se-

oo
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- 507. Until the magnet 404 fully energizes, lector to register the téns group of trunks
65 relay 50T is locked through its winding, the which the second selector now proceeds fo 128



- letter A, the switch shaft of the second se--

15

12

torof It iQ‘..lO_GXﬁendiiﬁg to the distant office

122 comprises 40 trunks appearing in the
second and third levels

selector and as in-response to the second code

lector has positioned its brish sets opposite

the second level of each bank, commutator

30 brush 1011 will now be ssanding on' commuy-

tator segment 1012. Should all'of the trunks

in the second level of both- banks be busy,
- there will be no ground potential connected to

the segment 1012 and the cireuit to be herein.-

after traced from the bi‘ULSh_}lOl 1 through the
- right winding of relay 1000 will not be effac-

 tive to di_fferentiall}?-release_rel&y 1000. Asa

~consequence a cireuit is completed from bat-
“tery  through the windaing of relay 1004

20

 tact of relay

pulsing

-contact of rels _
‘magnets 403 and-404; the outer left back con-
- tact of relay 401,

“ay 406 to ground, relay

450 took its

as previously traced to the winding of

chence

tact of relay 601, the inner right front con-
- 600, conductor 611, the inner
right back contact ot relay 507, conductoy
348, the inner right contact of relay
brush 310, conductor 235, the inner left back
y 401, the back contacts of

the left front contact of re-
since the position switch

had time to release | |
previous vertical

and the right back
contact of relay 622, and closing at its right
iront contact the previously traced ecircuit

- for relay 507. Relay 507 energizes and at

~ its left contact closes the previously traced
_ _ J

- 440

- 1s maintained energized at this time.
1004 energizes and again closes the previous-
1y traced Circuitfor-_the_--vertica;l magnet 1003

5 which in turn opens the pulsing circuit
| windings of relay 602 and 1004

60

- brushes
1 its banks.

- 65

-cireuit for the vertical - magnet 404 and relay
- 4U6 of the position
the left contact of |
- 11ght front contact; thence to ground at the
front contact of relay 406 over the circuit
5 previously traced. = o
~Magnet 404 upon energizing advances the
~ position switch 400 another step to position

- Just traced, relay 1004 in turn
circuit of magnet 1003. Thus magnet 1008 15
~operated and released to

relay 504; its own inner

its brushes opposite the second level of their

respective banks. Relay 406 Whi’(’:h'was-pre_-

viously energized when the switch 450 took

1ts first step, and didnot have time to release,

‘Relay

_ circuit
through the 3
opening the

shaft one step . _ ition,
opposite the third level of terminals
upon the operation of vertical magnet 1003,
the 1nitial energizing circuit of relay 507 is

- opened and when the vertical magnet 404 of

_ Teleases, opening
oi the banks of such

similar manner ten other trunks.

relay 602, the outer right front con- to the office 1922 appear in' the terminals of .

331,

406 not yet having

ts step. Relays
602 and 1004 are both energized, relay 602
locking to- ground over its left contact, right ]
back contact of relay 603, )
tor terminal 1018, Thus b _ _
-encountering ground’ potential establishes: a
circuit from such ground over brush 1011,
~ lay 1000, the outer right back contact of:
switch 450, and locks over - 6, the outer right back contact af
1007, conductor 1010, brush 924, outer back
contact of relay 909 outer right front con-
of relay. 907, conductor 910, inner right

tact |
110

advance the switch
vertically to position the

When relay 602 deenergizes

the p'ositio'nﬂ switch comy letes its stroke to ad-

ec-  vance the switch 450 a full step, the locking

circuit of relay 507 is opened &ﬂ'cl?-lﬁelay:.507f_- |

upon releases:

the operating’ circuit of
magnet 404 and relay 406. Magnet 404 there.

0

- It will be asstinied that When the ‘second

selector has stepped to position its brush

sets opposite the third level of its ‘banks, the

brush 1011 encounters ground potential on
the terminal 1018 corresponding to the third

75

bank levels of the selector. In Fig. 1 the
terminal equipment of two trunks extending

to the office 122 both appearing’ in' jacks be-

- tore the: operator has been llustrated, trunks
136, 187 being the first in

trunks appearing in' the' third level of the

126, 127 being the tenth in such

the group of ten

80

‘upper bank of the'second selector and trunk
group. Ina
extending

the third level of the lower bank of the sec-

ond selector, but with their

conductors’ reversed.” It will be' noted that

so long as’ any trunk in' this group is idle,
‘ground will be connected

to the commutator

tip and ring N

terminal 1018, over conductor 1019; the outer

back contact of cutioff relay of such trunk,

for example, relay 131, and over the outer

back. contact of the sleeve relay’ of such
trunk, for example, relay 130, Similarly
so long as any trunk in the other

ductor 1021, also-connected to the comruta.

right winding and ininer right contact of re-

back contact of relay 809, conductor 619, the
left front contact of relay 640, the outer left
back cont .

both  windings -of
energizes and est

-

s brush 1011 upon - .

1Y 105

act of relay 610, to battery through

~relay  609. Relay™ 609
_ tablishes a‘ circuit for relay
614 from battery, -Wiﬁding‘of‘relay'-'61_‘4,';ffont-'

contact of relay 609; to ground on. conductor

—y

509. Relay

the left winding of réelay 609 thereby reduc-

ing the resistance of the “circuit

traced through the right winding of relay

1000 so that the right winding of this relay
receives sufficient

ferential release thereof. Relay 1000 upon

'rele'a.'si_ng;_open's' the operating circuit of.the o

Vert'i_rca;la ‘magnet 1003 to preverit further

‘vertical stepping of ‘the selector. - Relay 609
upon’ energizirg also- opens: at its back con-

tact the eriergizing circuit of relay 601 where-

upon relay 601 deenergizes. .
- When relay 1000 ~deenergizes the previ-

p_revigusljr_ > o
120

current to cause the dif-

125

-1’30_ o



- Jay 1000 and

&

40

1D

~ back contact, opens

20

25

30

35

40

Tocks to ground on conductor 509.

508, conductor

‘relays

1,767 ,_9'6'1

ously traced circiuit thrOugh - relay 609 is
opened at the Inner right front contact of re-
deenergizes 1n turn

relay 609 _ |
opening the energizing circuit of relay 614

. Relay 614 being slow to release momentarily

610 before it re-

closes a circuit for relay of
through the

leases, extending from battery

winding of relay 610, the left front contact
of relay 614, right _
to ground on conductor 509. TRelay 610 upon

hack contact of relay 609

energizing locks over its inner right contact,
conductor 623, the fourth position terminal

and brush 514 of steering switch 550, conduc-

tor 515, to ground at the intermediate left

back contact of relay 622, at its. outer leit

circuit of relay 609 and ab its inner left back

contact opens the circuit of relay 504. Relay

504 _thereupon-lreleases_ opening the previ-
ously traced circuit for relay 805. .

ing switch 550 into

steering switch 1 position 5 a cireuit 1S now
closed for relay 620 extending from battery
through the winding of relay 620, conductor
626, the fifth position terminal and brush
814 of the steering switch, conductor 515, to
oround at the intermediate -left back con-
tact of relay 622. Relay 620 energizes
Upon
Jeaving position 4 the locking circuits
relays 610, 600 and 640 are opened and with
relay 507 released, a circult 1s established
from battery through the winding of. relay
504, the outer right back contact of relay
507, the back contact of relay 565, conductor

mediate left front contact of relay 500, the

fifth position terminal and brush 520 ot

'
L

steering switch 590, conductor 521 to ground
ot the left back contact of relay 617. With
504 and 620 energized, 2 circuit 1s
established for relay 805 extending from

-

battery through the winding of relay 809,

conductor 501, outer right front contact of
relay 620, to oround

 relay 504. Relay 805 ppon energizing In

50

55

60

outer left back contact of relay

89

turn establishes the previously traced cir-
cuits of relay 601 and magnet 512: '
With relay 600 “Jeenergized a-Cl cuit. 1s
now established for relay 509 extending from
battery through the winding of relay 505,
the outer lett hack contact of relay 510, con-
ductor 618, the outer. right back contact oi
relay 600, contact 611, _
contact of relay 507, conductor 348, thence
as traced over conductor 235, the inner leit
back contact of relay 401, conductor 402,
hack contacts of magnets 403 and 404, the
' 401, the front

contact of relay 406 to oround. Relay 509
upon energizing locks directly to conductor

s -

618 and thence over the circuit just traced

substituting the
. vertical magnet |
extending to the left contact of relay H0T.

. __;_-S_elé-ctio"??»- of

and T
ductor 502.
of

cireuit between the sent
- gelector for controlling the rotary hunting
- With re~

606, the inner left back con-.
tact of relay 610, conductor 608, the 1nter-

‘winding-of

at the right contact of U -the ¥ _ 'z, BIE
| | - right tront contact of relay 601, the next to

contact of relay 416.

energize in this circuit. | N

the energization ot
' ‘125

) | ,for.the-_rotafy_m'a;gnet_. o

1005 extending from battery, winding of

fe inner right back

the

13

and closes an obvidus circuit for frela._y " 510, _

which locks over. conductor 612 and the

‘inner right back contact of relay 600 to

“ground on conductor 509. - . |
At the position switch 450 atter an inter-
of

val following the opening of the circuit
vertical magnet 404 and relay 406, by the de-

"

energization of relay 507 measured by the B

releaging time of relay 400, ‘the previously
traced circuit of relay 405 18 established from

oround at the back contact of relay 406, and
relay 405 energizes locking directly over 1ts

inner right front contact to ground at the

right back contact of release magnet 400 and
rotary magnet 403 for the

.

404 1n the pulsing circuib

The deenergization of relay 406-also removes
holding ground irom the previously

id

. With felay 601-'-eﬂergized -and rela;j? 505

deenergized a circuit is established from bat-

SG

olc traced
cireuit of relay 509, and relay 909 deenergizes. §
Relay 805 upon deenergizing opens the b e g I A
civenit of magnet 512 thus advancing steer-
position 5. With the

o
sl

srumds in selected trumk

90

tery through the right winding of relay 600,

conductor 601, outer left back contact of re-
lay 505, the inner right front contact of re-
lay 601, the fifth position ferminal-and brush
503 of Steeri_ng'--switgh"B50,;-t0_~;gr'0und on COMN-

¥

“Relay

600 upon energizing

8h

opens _the_;-lﬁlolding--di'ctﬁt{_{jf relay 510_1;11_ereby ) .

releasing relay 510 and

moventent of the second selector.

1 establishes a pulsing
sender- and the second
109

lay 600 energized a circuit 18 now ostablished
for relay 565 extending from battery through

the winding of relay 565, conductor 566, the

intermediate lett contact of relay 600, con- i
“ductor 587, brush 518 and 1ts fifth position .

terminal, conductor 817 to oround at the

right back contact of relay 622.

cireuit extends from - battery through

magnets 1003

The pulsing

the
relay 1004, the- hack contacts of 11v
and 1005, back contacts of re-

lays 1006 and 1007 thence as previously traced -
througli the winding of relay 602, the outer

the inner right front contact of relay 620,
conductor 611, the inner
of. relay 507, thence as .

through the back  contacts ‘of magnets 40
-nid 404 at the position switch

left back contact o1 relay 401; the left front

contacts of relay 405 to oround at the back
Relays 1004 and 602

At the selector upon
relay 1004 with relay
cireuit is established

1000. deenergized, 2

magnet 1005, the outer right back contact
of relay 1000, to ground at the inner left
contact of relay 1004, Relay 1004 also es-

450, the outer o
120

right back contact
préviously traced

130



50

. - h‘
1
. . . i l
. L e

.I tablishes .a Qil‘cLLit ;for.. rel&y:lOQQ to discon-'_

nect the tip and ring bru

_ the | _ .'shes.du_:cing the ro-
tary. hunting movement of the selector.
Upon the closure of this pulsing circuit, mag-

net 1005 energizes opening the circuit pre-
Imously_-tra.ced,'through the windings of re-

lays 1004 and-602. Relay 1004 upon deener-

10

20

- upon energizing opens the _

~of slow releasing relay 504, closes a holding

circuit for itself extending through its wind-
‘1ng, the right

inner right front contact

‘the pulsing cireuit. |
© ' Mmagnet 1_005'_re,c_iplfocally.controls-each' other,
- the magnet 1005 switcl
o step by step in search of an idle trunk.

ab the right front contact of relay 602,
- the inner left back contact of relay 605, con- -

. g1ZIng opens the circuit of magnet 1005,

which thereupon deenergizes again closing
Thus relay 1004 and

advancing the switch shaft

At the sender upon the energization of re-
lay 602, a circuit 1s established from ground
of relay 602, over

ductor 511, the. fifth position terminal and

brush 516 of steering switch 550, to battery
through the winding of relay 507. Relay 507
eNerglZing circuit

front contact of relay 504, the
ot relay 507, to

- ground over conductor 348 as Ppreviously

30

35

traced, at its outer right

et | f;fOHt-.cont-a,_ét es-
tablishes a holding circuit for relay 504 ex-

tending over the front contact of relay 565,

conductor 508, conductor 606, the inner left
- back contact _
~ntermediate left front contact of relay 506,
~ the fifth
~ conductor 5 _
contact of relay 617,

Ofrelay610: conductor 608'} the

- establishes a pulsing circuit extending from

o battery through the win ding of magnet 403

and winding of relay 1S trace
over conductor 320, to ground at the left con-

40

tact of relay 507. Until relay 602 deener-

- gizes upon the completion of the first rotary
. step of the second selector and the comple-
tion of the first rotary step of the position

~ switch. 450, relay

When these steps

. glzes opening the circuit
- response to the successive

_ the second selector and tha
‘minating in the upper banks

~ and trunks
~1n the upp

. "

switch 450,

the trunks having an
‘minate in the lowermost banks
selector and that

907 remains energized.
of magnet 403, In

602, as the second selector advances in 1its

- retary hunting movement, relay 507 oper-
impulses ‘to the position

ates to retransmit
case 1t - will be assumed that
all’even tens number ter-
of the second

~In the present

upper bank of
all trunks ter-
have their tip

tens number terminate in the

and ring conductors reversed. For example,

trunks 0 to 9, 20 to 29 etc. terminate in the
lower bank of the second selector of Fig. 10

er bank. Tt will further be as-

LY

_sumed that the selector hunts to its tenth

rotary step position and finds the last trunk

- Iront contact of
winding of relay

Relays 1006 and 121 energize

1015, At 1ts outer left ba

~test -brush 1014.

position -terminal and brush 520,
021, to ground at the left back
and at its left contact .

406, thence as traced 4 e Ul

are completed it deener- Ul ! - QL. T% .
‘relay 507 deenergizes, -opening

operations of relay

904 upon deenergizing 0
relay 805 which m turn deenergizes opening
of relay 601 and magnet 512,

the trunks having an odd 12€8, ag ,
- curcults of relays 505

‘to ground on conductor 502.
gizes locking to ground on conductor 509.
sition 5 relay 565 releases.

circuit is now established
from ground at' the incoming selector 123 120

10 to 19,.30 to 39, etc., terminate

1,787,961

126, 127 n-ilmbered'B_Q,' .'a}_:)pem'ingiin the last

terminal set of the third level of the upper

bank thereof, in

an idle condition.

At the selector upon the test brush 1014

encountering the test terminal of the idle
& circult 1s established ‘from

70

:_batte}ry through the right winding of cut-

off relay 121, the mnner right back contact of
sleeve relay 120, conductor 1022, test ter-

minal 1023, brush 1014, the left back contact
the intermedia‘te.-left_ba.ck,collf o

of relay 1007,

tact and right windin g of relay 1006, the con-

ductor 1002, terminal 922 brush 914, the outer
- left back contact of relay 906, the back con-
tact of release magnet 917, the inner right
relay 907, conductor 902,
300, -conductor 801 to
act of relay 506.
1n this circuit,

lett con

ground at the inner _

relay 1921 locking over its Inner right front

30

35

contact to conductor 1022 independent of re-

through its left

windin o

lay 120 and relay 1006 locking from battery =~
and 1nner left front

contact to ground at the front contact of relay

ck contact, relay
circuit of relay 1007,

1006 opens the operating

on

at its intermediate left back contact opens its

the outer left back contact of relay 1007 to
At its right front contacts

- operating circuit, and-at its intermediate left
front contact connects cconductor 1002 over __
P

relay 1006 extends conductors 1010 and 1008

over the outer right

tacts of relays 1009 to the tip and ring brushes

1024 and 1025. - Also at its inner right back

contact, relay 1006 opens the circuit

ly traced through

~ Relay 602 upon ‘remaining “deenergized

relay 507, and rotary magnet 403 upon com.

. and intermediate right
‘back contacts of relay 1007, right back con-

t previous-
the windings of relays

~holds open the ‘initial energizing cireuit of 7

bletely energizing in response to the last im-

pulse transmitted thereto by re. 007, opes
the locking circuit of relay 507 whereupon

arcuit through magnet 403 and relay 406
and the holding circuit of relay 504. Relay
opens the circuit of

the circuits ¥ _
advancing the steering switch 550

a o a4

holding circuit of relay 600 which deener-
' 120

g1zes,again establishing the previously traced
and 510. With the steer-
e switch in position 6 a.circuit is now closed
for relay 622 extending from battery through

L}

the winding of relay 622, the sixth position -

terminal and brush 503 of the steering switch

T L]
1
X +

111111

>

Upon leaving positi

hereto by relay 507, opens
_ . 110
the ‘pulsing

115

into position 6. Relay 601 in turn opens the

Relay 622 ener-



over trunk conductor 197, brush 10243 thence

T

10

20

30

39

40

45

 ter 703 to battery..

50

~ 500, winding oi . et
the. next. to outer 1eft contact of relay 3831,

SN ductor 126 to

 attached to her position equi
_therefore first depresses

oround through.low ¥

~ ing of relay 702, conductor

to conductor 910 over the

as previously traced _
of relay 809, conductor

inner back contact

619, winding of polarized relay 624, the -

ner left front contact of relay 622, the wind-
ing of relay 602, back contact oI
e back contact of counting reiay 810, the
outer back contact of relay 809, conductor 908,
thence as traced to brush 1025, over trunk con-
battery through the control

relay (not shown) at the incoming selector

128." Tf the incoming selector js in a condition

to be operated at this time, relay 624 and re-
Jay 602 operate, the polarized relay 624 re-
ceiving current in the proper direction since
the trunk conductors 126 and 127 have been
assumed to be reversed. Relay 602 is with-

' ' e. The cir-

out function, however, at this time. _
~uits now remain in this condition until atter

he operator has caused the registration of the

' -

thousands and hundreds digit of t
line number on the registers of the sender.

Registration of numerical digits of ‘wanted
AL - lne nuwmber -

All Qf the: foregomg circﬂitidi)érations -hzﬁfe
resulted from the

depression of an office key

by an operator. While this has been trans-

piring the operator has proceeded to depress.
the digit keys to register the numeral desig-

nation ot the wanted line on the sender regis-
ters shown 1n Fig. 7, as soon as the lamp. 302
flashes 1ncdicating that an idle sgnder has been

RS

been assumed that the number of the desired
line in the office 122 is 3981L. The operator
the No. 3 digit key
012 to register the thousands digit 3. At 1ts
left contact key 212 establishes a circuit from
( | sistance 238 over .con-
Juctor 216, the outer right back contact of
relay 208, conductor 223, brush 309, the outer
left contact oL relay 831, conductor 336, wind-
ing of relay 522, brush 529 .and 1ts first posi-
tion terminal of the steering switeh 9 00, con-

. TRelay 703 due to the
low resistance of 1ts operating circuit ener-
oizes and locks over its |
contact to ground on conductor 701 and re-
lay 522 also operates. A second cireuit 1s also
established by the depression of key 212, ex-
tending from oround through the right wind-
519, the normal

and brush 530 of switch
relay 521, conductor 339,

p'ois_;iti(jn”_termiﬁal

brush 307, conductor 225, the left back con-
tact of relay 208, conductor 241, right contacts
of key 212, high ‘resistance 217, conductor
918, the inner right back contact of relay

908, conductor. 224, brush 806, the next to

i .,':;625

inner left contact of relay 331, conductor
337, winding of relay 523, brush 552 and the

normal position terminal of steering switch

of relay 807,

operating relay 706. Thus
and 706 of the thousands register have
operated in response to-the operation of key
9212 for the thousands
upon operating closes a circuit from ground
of relay 525 and mag-
Relay 525 upon ener-

he wanted from ground at its

net 534. As soon
- the depressed

~tact of magnet 534, until the

pment. - It has L : .
7 the steering switch 500

915 to register

ductor 533, right winding of thousands regis-

left winding and lett

500, conductor 524, to battery through the
right winding of relay 719. Due to the in-
clusion of high resistance 217, thousands reg-
ister relays 712 and 702 do not

lays 522 and 521 operated, a circuit is estab-
lished from ground through the contacts of

1ste! operate but
relays 521 and 523 both operate. With re-

70

these relays, brush 591 and its normal posi-

tion terminal, conductor 535
through the right winding of thousands reg-
ister relay 70D.

706, to ground on conductor (\
relays 703, 705
been

through the windings
net 534 in parallel.

gizing closing a circuit
contact through the back contact of magnet

key,
release, relay 529 in turn opening
of relay 525 and magnet x34. Relay 525 1s,
however, held energized over the back con-

magnet 1s fully
energized when it releases opening at its front
contact the circuit extending o battery

‘through the contacts and winding of mag-
‘net 534. Relay 525 thus insures that the

to battery

75

‘Relay 705 energizes and
locks over its left winding through the wind-

ing of relay 701,

digit 3. Relay 526

o5

magnet 534 will energize fully to advance '

the operator rcleases the depressed key. =

The operator next depresses the No. 9 key

the left contacts of key 915, conductor 216,

one step as soon as

100 -

80

85

534, to battery through, the winding of mag-
as the operator releases -
relays 521, 522 and 523 90
circuits

. the hundreds digit 9. Atits -
left contact key 215 closes a, circuit. exténd-
ing from ground through low resistance 238,

105

the right back contact of relay 208, con-

ductor 223, brush 305, the outer. left contact

of relay 331, conducior 336, winding of relay.

522, brush 529 and the second position ter-

-

minal of steering switch 500, conductor 536 to

battery through the right winding of hun-

11

dreds “register relay 707 . Due to the low

resistance of this
707 operates and locks.over

701. Relay 522 also operates. At its right
contacts key 215 closes 9, circuit from ground
915, conductor 213, the Inner
right back contact of relay 208, conductor
994, brush 306, the next to the inner
contact of relay

eft -
331, conductor 337, winding

of relay 528, brush 532, and 1its second position
terminal, conductor 543 to battery :through .

1l

12

the right winding of hundreds register relay

713. Relays 523 and 713 operate in this cir-

cuit, relay 713 locking to ground on conduc-
' - and inner left »

relays 707 and ) :

tor 701 over 1ts left winding

contacts. ‘Hundreds register

o

operating circult, relay |
) and ! ver its left winding
and inner left contact to oround on conductor

5

through the low resistance 233, the right |
contacts of key
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713 have thﬁs;been'opera-ted. Relay 522 per-

forms no useful functions at this time, but

~relay 523 again causes the operation of re-

lay 525 and magnet 534 tor advancing the

brushes of steering switch 500 to position 8

upon the release of ‘the operated key 215,
In response to the depression of the No. 8
cdigit key 218 for registering the tens hgit 8,

a cireult is established'from_grmmd ‘through

30

the low resistance 238, the right contacts of
key 218, conductor 213, the inner right back

- contact of relay 208, conductor 224, brush 306,
the next to the mmner left contact of relay 331,

conductor 337, winding of relay 523, brush

062 and 1ts third position terminal, conductor
D38 to battery through the right winding of

tens register relay 709. Relays 523 and 709

- energize, relay 709 locking over 1ts left wind-

ng and left contact to ground at conductor
, 101, A second circuit is also established from
~ battery
‘register relay 717 over

through the right winding of tens

- third position terminal and brush 529 of steer-

~Ing switch 500, winding of relay 922, con-
s ductor 336, the outer left contact of relay 331,
~ brush 305, conductor 223, the outer right back

B contact of relay 208, conductor 216, the left

~ back contact

~ relay 831, conductor 339, winding of relay.

contacts of key 218, conductor 241, the left
of relay 208, conductor 225,

brush 307, the next to the outer left contact of

- 921, brush 530 and its third position t.emm_n@l,
- conductor 526 to ground through the right

- winding of tens register relay 715. Due to
25 the low resistance of this circuit, relays 521,

A
B "
&F

- third position terminal, or !
- tery through the right winding of relay 710.

45

‘winding and inner left front
- ground on conductor 701. _ : re-
-~ lays 709, 710, 715 and 717 are now operated.

(15 and 717 operate, relays 715 and 717 lock:

1ng over their left windings and inner left

front contacts to ground on conductor 701.

Since relays 522 and 521 are both energized

» & elreuit 1s established from. ground over

the contacts of these relays, brush 531 and its
conductor 539, to bat-

Relay 710 energizes and locks over ifs left

Tens register re-

~ previously traced circuits

50

- ing switch 500 1nto position 4

. key ‘219 for registering the units L _
clrecuit ig ‘established from oround over the

for relay 525 and
magnet 934 preparatory to advancing steer-
_ " - upon the release

of the depressed key 218, R
In response to the depression of the No. 1
digit 1, a

. right contacts of key 219, through high re-

: sistance 217, conductor 213,

the

imner right

o back contact of relay 208, conductor 224,

~ munal, conductor 527, to

- right winding of units
Due to the inclusion. of hig _
+ relay 719 does not operate, but relay 523 op-

N ‘brush 306, the next to the inner
of relay 831, conductor

left contact

high resistance 217,

erates.

of relay _ _
- contact of relay 331, brush 305, conductor

o > 040 to battery through
conductor 544, the

contact to
conductor 509

090, conductor 521,

_ 337, winding of re-
~ lay 528, brush 062 and its fourth position ter-
battery through the
register relay 719.

1,767,961

from battery through the right winding of
units register relay 7186, conductor 528, brush

- second circuit is also estahlished

529 and its fourth position terminal, winding

922, conductor 836, the outer left

I{j* O

228, the outer right back contact of relay

208, conductor 216, high resistance 240, the

lett contacts of key 219, conductor 241, the

lett back contact of relay 208, c‘onduétor,Q%,' B
‘brush 307, the

next to the outer left con-
tact of relay 831, conductor 339, winding of

‘relay 521, brush 530 and its Tourth position
_ to ground through
“the right winding of relay 720. Due to the .
1nclusion-of high resistance 240, register re-
lays 716 and 720 do not

terminal, conductor 552,

_ _ operate, but relays
921 and 522 both operate

and its fourth position terminal, conductor
units register relay 711,
and locks over its _ 1l
front contact to ground at conductor 701.

- Relay 711 is thus the only units register relay

the right winding of -
Relay 711 operates =
left winding and inner left

and close a cireuit
trom -ground over their contacts, brush 531

0g

operated. Relay 523 upon operating again

~causes the operation of relay 525 and mag-
net 534 to advance steering switch 500 1nto
position 5 upon the release of the depressed
key 219. The numerical registers of the

sender have now been set.

Tt will be recalled that the

fundamental

circuit between the sender and the Incoming

‘selector 123, was established with the steer-
550 1n position 6 and that the -,
| of said steering switch
awalted the registration of the hundreds

digit of the wanted line number. Upon the-

registration of such digit a circuit 18 estab-
Lished for relay 635 extending from ground
~over brush 549 and the third

g switch
further advance

minal of steering
winding of relay
tery. Relay 635

its inner right front contact to ground on
_ and at its left contact estab- =
_ a circuit for ~advancing steering -
switch 550 into position 7 , extending from -

lishes

battery through the winding and contacts
ot magnet 519, conductor 628, left contacts

103

na 165
{ the ; position ter-
switch 500, conductor 058,
035, resistance 627 to bat-
energizes and locks over :
110

of relay 635, conductor 629, sixth position ©

terminal and brush 520 of steering switch

contact of relay 617. - With steering switch
590 1n position 7 and polarized relay 624 op-

to ground at the Ieft back

120

erated over the tundamental cireutt, a cir- ¢

ing from battery through the. winding of
relay 625, conductor 630, the seventh po-

-

sition terminal and brush 514

sition termj nd 1 ot steering
switch 550, conductor 515 to ground at the -

cuit is now established for relay 625 extend.

125

left front contact of relay 624. Relay 625

upon energizing locks over 1its left front con-

taCt | to Q;I'OUI'ICI- Oncondu(}tor ;_ 509. The :0-p.- o

eration of relay 625 at this time indicates
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15

to the sender that a trunk terminating in

the upper bank of the second selector has
been seized. A circuit is also established at
this time for advancing steering switch 550

into position 8 which may be traced from bat-

tery through the winding and contacts of

magnet 512, the seventh position terminal

and brush 520, conductor 521 to ground at the
left back contact of relay 617.

With steering switch 550 3
circuit 1s established for relay 805 extending
from battery through the
805, conductor 501, he eighth position ter-
minal and brush 508 of steering switch 550,

conductor 502 to oround at the 1nmer right
_ 305 upon energiz-
ing closing the previously traced circuit of

contact of relay 509, relay

magnet 512 preparatory to advancing steer-

ing switch 550 1nto position 9. In position

20

25

ol

40

50

g |
ey |

60

633, the ninth position

-

3, a cireuit 1s established for relay 607 ex-

tending from battery through the winding

of relay 607, over conductor 631, the eighth

position terminal and brush 520 of steering
switeh 550, conductor 521 to oround at the

left back contact of relay 617. .
wpon energizing locks over its inner left

front contact to ground on conductor 509 and

Joses at its outer left front contact 2 CIT-
cuit extending from ground over conductor
632, strapped terminals and brush 554 of
steering switch 500 to battery through the
contacts and winding of magnet 534, for ad-
vancing steering switch 500 out of position
& if the numerical registration has been com-
pleted, 1nto position 9. When the steering
switeh 500 reaches position 9 a shunt is estab-
lished around the winding oi
tending from resistance 627, over conductor
_ terminal and brush
549 to ground thereby deenergizing relay 635

to prepare at 1ts outer right back contact &

cireunit for later enabling the fundamental
circult to be established when steering switch
550 reaches position 14. )
At the position switch upon the release of
relay 406 the holding circult previously
iraced for relay 505 is opened and a circuit

is established for relay 416 extending from

battery through the winding of relay 416,

fhe bank terminal of bank 418 upon which

brush 407 is now resting assumed to be the
tenth terminal of the second level, brush 407,

~ off-normal contacts 415 to ground at the back

contact of relay 406. The relay 416 upon

s5 energizing also establishes o circuit for relay
Dattery through the
401, conductor 421, the

401 extending from
winding of relay

right hack contact of relay 220, conductor

419 to ground at the front 'COilta;ct-"of relay

416. Relay 401 upon energizing now closes

o circuit for relay 422 extending
winding of relay

tery through the 4225_1111161’4

1oft front contact of relay 401, conductor 239,

~ brush 810, inner right front contact of relay

65

331 conductor 348, the inner right back con--

tact of

_ 411 of the position switch
n position 8, a

upper bank thereof.

Relay 607 1rom ‘
' 4923, brush 409

‘ground at the outer right

‘circuit which may _
the front contact of relay 602 over the inner
_ 605, conductor 511,
brush 516, and the eighth position terminal

from bat-
of steering switch 550, conductor 541, right -

relay 507 s

17

conductor 61'1,_ to grouﬁd :
at the inner right front contact of relay
695, It is to be understood, however, that

relay 422 energizes only if the second selector

has selected a trunk in its upper bank and
has caused the energization of relay
the manner previously described. It will
be noted that with relay ¢
450 having access
over its corresponding bank terminals to

lamps indicating an odd tens

ing bank
even tens number 1s selected.

stepped one
step vertically and ten steps n &

-

_ . Correspondingly the
position switch 450 positioned 1ts brushes on

A circuit is therefore closed

-

for the No. 0 hundreds lamp 434 extending

from battery through such lamp, terminal
_ to ground at the outer right
front contact of relay 401. '
established for the No. 3

brush 411, front contact of relay 422 to

lay 401. A circuit 1s also established for the

No. 9 units lamp extending from battery,

lamp 439, terminal 426, brush 412 to ground
~at the outer right front contact of relay 401.
These lighted lamps now indicate to the op-

erator that trunk No. 039 has been selected.
Tt is to be noted in this connection that trunks
qumbered above 99 appear in the upper

halves of the banks of the second selector and.

that had the second selector stepped verti-

cally more than four steps, the brush 409 of

the position switch would have correspond-
ingly advanced ,
and the No. 1 hundreds lamp would have
been 1ighted_in$tea_d

number indicating lamps may now plug into
the indicated trunk at her_leiSuré. o

- Incomeng bmsh'seleclti(m

Tt will be recalled that a fundamental cir-
and that relay 602

_ with
the control relay of the incoming selector 125,

cuit has been established

has been energized thereover 1n Series

499 energized brush -

front contact of re-

above the center of its bank, -
110

_ of the No. 0 lamp. The

‘operator noting the illumination of the trunk

(4

625 mm

| W s
number 1s se-

winding of relay - lected, but that with relay 422 deenergized
' ‘brush 410 having access over 1ts correspond-
terminals to lamps indicating an
~ It has been assumed that in selecting an %
jdle trunk, the second selector
rotary di-
rection and that selection was made over the

85

the tenths set of terminals of the second level
of its banks.

90

~ A circuit is also N
| tens lamp 424 ex-
tending from battery, lamp 494 terminal 425, _
95

106

105

115

With the steering switch 550 in position 8, _
relay 602 now closes a counting relay control

he traced from ground at

Jeft back contact of relay

front contact of thousands register relay 703,
“the inner right back contact of register relay
of register

_712:',"_1;1’16_ outer lett front contact

125

133



S ';5615137 TQ5{'_Ea-d.‘8_13}' the back contact of count-

18

- Ingrelay 814, to battery through the winding

- of counting relay 832.

_ winding of relay 602 as soon as the incoming
i, selector reaches its first brush selection po-

Rt

ductor

-sition.

and locks through the winding of relay. 814

Over

| r 806, but relay 814 "_does*not'61lei*gize
until the commutator of the incoming selec-
tor ‘places a shunting ground around the

This selector switch action is well

~ known in the art and it is thought need not

“be fully described herein. - When such shunt-
“ing ground is applied, relay 602 deenergizes
‘removing ground from lead 818, whereupon

~ relay 814 energizes extending the lead 813

- over its front contact, » .

- counting relay 816, conductor 817, briish 518
and its e1ghth position terminal, conductor
by 917, tOfbé?)ttei'y*thrOugh

- the Incoming selector shaft and the removal

- the windings of relays 802 and 810 in

tion of relay 602, relays 802
“1n this locking circuit.

the back contact of

& the winding of count-
ing relay 818. Upon

the further advance of

o1 the shunt around the winding of relay 602

by the commutator of the selector, relay 602
of re-

again energizes completing the circuit _
which energizes and locks through
| patallel
over the front contact of relay 818 to ground

I

on conductor 806. Upon the next deenergiza-
and 810 operate

~ergizing opens the fundaments] circuit ap-

~ resting the further movemeiit of theincoming
.. selector and advancing the

. _ sequerice switch
position for operating the brush

thereof into

| [’trlppmg_m&gnet.- Relay 802 upon energiz-

40

Ing opens the cireuit

' 5 of maghet 512 to ad-
vance steering switch 550 into position 9,
thereby relay 805. Relay 805

release all operated counting relayvs. A oijp-

- cuit is now closed for relay 807 extending

trom battery, winding of relay 807 to ground

“at the front contact of relay 802 which ig

155y

e

6y

| BN

~upon energizing locks

the fu:ndamental

P

effective to hold relay 807 energized to in turn:

¢ open until re-

lay 805 has released the counting relays. As

steering switch advances into the
relay 807 1s maintained energized

© mnth position terminal and brush
oUs of steering switch 250, to ground at the
inner right contact of relay 506, S

- Relay 807 upon energizing now closes g

circuit for reversing relay 809, over conductor
348, outer right contact ot relay 625 to ground

- at _th_é front contact of relay 807, "'-R_.el'-a.yf 809

1 | over its left contact
cirectly to ground _
s right contacts reverses the conductors of

E]

Y & circuit is established tor advancing the
steering switch 900 into position 10 extending
from battery through the winding and. COI-

Relay 832 energizes

1ts own front contact to ground on con-

magnet 512

Relay 810 upon en-

_ 1n turn re-
moves ground from conductor 806 to therehy

t “time the
on conductor 509, and at ads |
“the second set
1dls circuit with respect to the lowermost - set
" 'w_in'din_g _of_polarized.=rela,y'624;_ In position 4
9 a circuit is lay 810 upon
- mental cirenit

of the incoming selector and causing circuit, e

1767081

tacts of magnet 512, the ninth position ter-

minal and brush: 520 -of the switch 550, con-
ductor 521 to ground at the left back contact

of relay 617. The circuit of relay807 1snow |
opened and this relay deenergizes again-estab-
lishing the fundamental circuit extending

to the incoming selector 123, wheretipon relay

1602 and the control relay of the selector ener-
of the selector cir-

~The control relay of

o1ze. . 0T C
the selector for brush tripping

cult prepares

“and incoming group selection and relay 603
cuit for controlling the count-

a S b-:
establishes a el

70

(i

Ing relays ot the sender. The polarized relay

624 is at this time not

809 has now reversed the connection of trunk

energized since relay
86

conductors 908 and 910 with respect to the

winding of relay 624. With the

In-covni%g group selection

closed from ground at the front contact of re-

lay 602 over the inner Jeft back contact of re-

lay 605, conductor 511, brush 516 and its tenth
position terminal, conductor 542, the outer
right back contact

relay 712, the lower front contact

register relay 718, lead 849, the back con-

tact of counting relay 850 to b attery through -

the winding of counting relay 830. Relay

330 energizes and locks through the winding
of relay 850 and over its own front contact
_ but relay 850
being shunted over the contact of relay 602
does not operate. - At the inc
~the brush shaft is

to giround on. conductor 806,

1s started upon the closure
of the fundamental circuit +  trip the select-

e_d set_ of brushes'an_d to m&ke grou_p' 'Selébf__ o
tion, the selector _cOmmutator'intermittenﬂy 110
relay 602 as the

proaches each group

shunting the sender pulsine
tripped set of brushes ap _
selection position. Upon the first shunting
of relay 602, it

thereupon ex-

ground to the counting relays
and the previously traced circuit is closed for
preparatory to advancing steer-
1ng switch 550 into position 11. R

of the thousands register
elay . , of relay -
708, the outer left front contact of hundreds

ming selector

_ 'deenergiz'es'-p‘?ermitting the
~operation of relay 850 which '

| steering
SW”lf}Ch 5 50 IIl pOSltI on 10 a, (311"(31111; as_previous_ |

ly traced is established for relay 805 for sup-
plying locking

85 .

- With relay 602 energized a circuit is Nnow -

05

105

115

tends the lead 849 over 1ts front contact and -

the back contact of counting relay 851 to bat-
- tery through the winding of counting relay
of relay 602.

831 upon the next energization
In the manner previously described the pairs

of counting relays are successtully operated

until relays 818, 810 and 802 operate at which

advanced in such a manner as to ‘position

of brushes thereof upon the
group to which

thereby arrestine the-advance

of terminals -in the fourth
sald brush set has access. Re-
operating opens the funda-

120

mcoming selector shaft will have

125
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incoming selector

front contact of

1,767,961

changes thereat to
hunting for an idle final selector trunk. The

final selector having access to the 500 lines,
3500 to 3999 inclustve.

11. Upon leaving position 10
in turn unlocking all op-

ously described relay 807 is operated over the
| relay 802 until relay 802
releases following the release of' relay 8Uo
and is held operated over the eleventh posi-

tion terminal and brush 503 of steering switch
550 until 1% Jeaves position 11. on
11 the previously traced circuit over brush

In position

00 is closed to advance steering switch 550
into position 12, thereupon reoperating relay
305, releasing relay 307 and reestablishing
the fundamental circuit. o

Final brush selection

‘With the fundamental circuit again estab-
lished pulsing relay 602 and the control relay
of the final selector are operated. The con-
trol relay of the final selector preparing the
circuits thereof for brush selection and the
pulsing relay 602 closing &

he front contact of relay 602 thence as traced

to brush 516 and its twelfth position termi-

nal, conductor 549, the back contact of hun-
dreds register relay 714, the back contact of
hundreds register relay 708, the inner right
front contact of hindreds register relay T 07,
lead 822, the back contact of counting relay
391, to battery through the winding of count-
ing relay 829. Relay 899 energizes and locks
through the winding of relay 821 and 1ts own
tront contact to ground on conductor 800,

~ but relay 821 being shunted at the front con-

tact of relay 602 does not energize. As the

) brush shaft of the final selector advances 1n.

;% its brush selection movement, the commu-

LI
LW LW

advance of the final selector
counting relays are suiccessfully operated

4 inclusive. Relay _
+the fundamental circuit thereby arresting the

-

tator thereot ‘ntermittently shunts the sender
nulsing relay 602 Upon the first shunting
of relay 602 such relay deenergizes
ting counting relay 821 to operate to extend
the pulsing lead 822 over :ts front contact and
back contact of counting relay 850, to bat-
tery through the winding of relay 830. in
the well known manner in response to the
' shaft pairs of

until relays 318, 810 and 802 operate at which
time the selector switch <haft will have ad-
vanced to a position to trip the fifth set oi
hrushes having access to lines 3900 to 3999

810 upon operating opens

ndvance of the final selector and causing Clx-
cuit changes thereat to prepare for tripping
+he selected set of brushes. Relay 802 upon
energizing opens the circuit of magnet 512,

<tart the incoming selector

has now selected an idle
Jeases in turn unlocking

Relay 802 upon ener- In the manner previously de- ‘rg
gizing opens the circuit of magnet 512 which _
deenergizes advancing steering switeh 600
into position
pelay 805 releases.
erated counting relays. In the manner previ-

tion 14, thereupon

‘advanced beyond position

relay 807
extending from battery through the winding
of relay 807, conductor 819, the outer right

front contact of relay 639, the fourteenth
_ . brush 520 of steering

_ counting relay. switeh 550, conductor 591, to ground at the
control circuit extending from oround at ' '

tripping the selected set

permit-

which thereupon advances: the steering
switch 550 1nto position 13. IR
Upon leaving position
all operated count-
ing relays. | '
<cribed relay 807 is operated over the front
contact of relay 302 until relay 802 releases
following the release of relay 805, and is held
operated over the

19

_ thirteenth position termi-
nal and brush 503 of steering switch 550 until.

12, rela,y. 305 Te- :

5

it leaves position 13. In position 13 the pre-

viously traced circult over brush 520 1s close
to advance

releasing relay 807

the steering switch 550 nto posil-
reoperating relay 809,
and reestablishing the
fundamental circuit, providing that the tens
digit has been registered. T

80

1 the tens digit has not yet been regls-

tered, the steering switch 500 will not have
| 4 and relay 635
will still be locked-up and therefore when

position terminal and
Jeft back contact of relay 617. As soon as
the numerical _
relay 635 is shunted down as

the fundamental circuit.

Final tens selection

89

the steering switch 550 advances into position
14 the fundamental will not be closed since
will be held energlzed over & circuit -
90

95
registration 1s completed and
previously de-
scribed, relay 807 deenergizes reestablishing

100

- With the fandamental circuit agam estab-

Jished pulsing relay 602 and the control relay

of the final selector are operated. The con-
tral relay of the final selector starting the
final selector in 1ts

tens selection movement,

pulsing relay 602 now closes a counting relay
control circuit for contreliing the tens selec-

tion movement of the final selector extending .
of relay 602
516 and its Tour-

from eround at the Iront contact
thence as traced to brush _
teenth position terminal, conductor 546, the
outer front coi !

710, the outer left rront contact oi tens regis-
ter relay 717, counting re

contact of the tens reoister relay
£ . .

105

of brushes. The -

110

115

lay lead 849, the ~

back contact of counting relay 850 to battery
through the winding ot relay 830. Relay 830

energizes and locks through the winding of

on conductor 806, but relay 850 does not en-

ergize SINCe it is at the time shunted over the

front contact of pulsing
brush shaft of the final se
its brush selection movement the commuta-

lay 850 to operate to extend the operating lead
349 over the front contact of relay 850, the

relay 602. As the

elector advances in.
tor thereot intermittently shunts the sender
pulsing relay 602, ‘At the first shunting, re-.
Tay 602 deenergizes permitting counting re-

150

relay 850 and 1ts own front contact to ground 120 :
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. - L. .

back contact of relay 851, to the counting

relay 831. In the well kn Wi mannsar in re-

0

. sponse to the advance of the |
‘shaft, pairs of counting relays are SUCCeSsS-
iully operated until relays 814 and 8392 op-
- erate, when the laad 849 becomes ~extended
-~ over the front contact of relay 8i4, the back |

‘contact of relay 816,
- and the fourteenth position terminal of steer-
ing switch 550, conductor 54T , the right front

“

10
~contact of tens Tegister
 ways operates when the
o _ ,conductor 723 to battery
o through the winding of counting relay 833.

15 Lhe remaining relays .are then successtully

._:,*

brush set of the C
tioned beneath the first terminal of the
‘eighth tens group, in ‘which lines 8980 to
3989 terminate. R
- Relay 810 upon operating opens the funda- __
- mental circuit thereby arresting the advance

deenergizes and

2.7 1
nal seiector

conductor 817, brush 518

relay 709, which al-
ens digit registered
is-greater than four,

- operated as the final selector advances in its
‘tens selection movement, until relays 818, 810

and 802 operate, at ‘which time the tripped
}ﬁﬂ&l _SelﬁC’i}OI‘ will be POS1-

of the final selector. Relay 802 upon ener-

g1Z1ng opens the circuit of magnet 512, which

030 1nto position 15. Upon leaving position

IS
il

Ry

-4 -

Ty

S

990 until it leaves position .
15 the previously traced circuit over brush -
- 520 1s closed to advance the steering switch
thereby reoperating re-
and reestablish-

~lay 805 releasing relay 807
g the fundamental circuit,

- 14, relay 805 releases in turn unlocking all

> operated counting relays. In the manner

. L-_-"i}'

previously deseribed, relay 807 is operated

- tollowing the energization of relay 302 and

1s held operated over the fifteenth position
terminal and brush 508 of steering switch
15. In position

990 1nto position 16,

LS

Final units selection

- With the Tundamental circuit aoain estab-
- lished pulsing reldy
lay of the final selector
- trol relay of the final

final selector in its

602 _
are operated, the con-
selector starting the
_ units selection movement,
Pulsing relay 602 closes a counting relay _
trol cirecuit for controlling the units ‘selec-
tlon movement of the final selector, extend-

ing from ground at the front contact of relay
602, thence as traced to

_ brush 516 and its six-
teenth p’osition{terminal, conductor 048, the

outer front contact of units register relay 711,

the left back contact of the units register re-

~lay 716, the counting relay lead 813, the back

~ through the winding of 332 _
- energizes and locks through the winding of
59 relay 814 and its own Tfront contact to ground
on conductor 806, but relay 814 does not op-

contact of counting relay 814 to battery
relay 832, Relay 832

- erate as its winding is shunted over the front

- contact of pulsing relay 602. As the brush
shait on the final selector advances; the com-
‘mutator thereof intermittently ~shunts the

T

‘Relay 810 opens th

- battery through the

advances the steering switch-

9 into__.;nomnal ‘position
tery through the -winding and contacts of |
-magnet 534, the nineteenth position terminal
and orush 520 of steering

sition

and the control re-

At the.final selector
tlon of units selection.

1,767,961

have been po-

tepping relay 602, thereby causing the oper-

“ation of sticcessive counting relays until re-~
lays 818, 810 and 802 energize at which time

- the tripped set of brushes will ,

sitioned upon the terminal of the wanted line

70

125. " Relay 802 upon energizing opens the '

‘eweuit .of magnet 512 which thereupon ad. -

vances steering switch 550 into position 17.

thereby arresting the further advance of the
final selector.

steering switch 550

e fundamental circuit

-Upon leaving the position 16,
opens the circuit of Te-

_—

lay 805 which deenergizes in turn releasing

all.operated counting relays. In the manner

previously described relay 807 is operated 80

over the front contact of relay 802 until re.

lay. 802 releases, following the release of

relay 805 and is held operated over the sey-

enteenth position terminal and brush 503 of

the steering switch until it leaves position
17, In position 17 4 clrcult is closed from

magnet 512 the seventeenth and eighteenth

winding and contacts of

switch 550, conductor 521 to ground at the

the steering switch into position 19, S
- In position 19 a circuat 1s:established for
aavancing steering switch 500

extending from bat-

out of position
95

switch 550, con-

ductor 521 to ground at, the left back contact

ofrely 617. Upon reaching position 10 steer-
g switch stal ]
912 extending from battery throu gh the wind-

ing of magnet 519 conductor 513,

terminal and brush 549 -

This circnit is. maintained until the steering

switch 500 reaches _
15 opened and steering switch 550 ig permit-

ted to.advance int_{)"positioh-_;_Q.O_',___,ojjglzlii;g the

driving circuit of magnet 534, o

L ncoming sd_ecéowad@anées" for rnging o

called line

- With _s_ﬁ@,eriij g switch 5 50 in pqs,i.i:}i@ﬂ 20 the

previously traced circuit of relay 805 is estab-
olay oUo  energizes  estab-
previously traced circuit for mag-

lished and relay 805

lishing the

net 512 preparatory to advancing steering
switch 550 into posttion 21. U pon
‘the position 17, steering switch 550 opens the
“circuit of relay 807 which thereupon
again closing the tundamental circuit,

leaving

following the comple-

+

selector are cut through for talking and the

incoming '-.s'._elec.t,ol'.,sequ,e,n'ce’_sWitChfisf&,dmmed o
1n the well known manner to again complete
the fundamental circuit through relay 602
and the control relay of the incoming selector,

000 establishes a eircuit Tor magnet

on _ of .steering
- §witch 500 to ground, preparatory to adyvanc-
1ng steering switch 550 Into position 90.

the circuits of the final

100

105

'HOI‘HI.ELI.;'P:{JSitiOn_Whe_n.it -

110

115

releases -

125

'130 R
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1,767,081 S 21

relay 602 at this time establishing a circuit for winding of relay 800. ‘Relay 800 now Te-
counting relay 818, extending from ground at ceives sufficient current to energize and at 1ts
the front contact ot relay 602, thence as traced right contact connects ground over conduc-
to brush 516, counting relay operating lead tors a57 and 320, over the inner left contact
853, the back contact of counting relay 816, of relay 881, brush 303, conductor 226, the 79
conductor 817, brush 518 the twentieth posi- 1nner right front contact of relay 401, con- -
tion terminal of steering switch 550, conduc-  GRCLOT 497 to battery through the winding
tor 517, to battery through the winding of of release relay 209 2t the operator’s posttion
relay $18. Relay ‘818 operates and Jocks equipment. T
throtch the windings of relays 302 and 8101in ' |
parallel, but the 1atter relays being shunted = = _ _ o
over the contact of relay 602 do not operate ~ Relay 905 upon operating closes a circuit

antil the sequence switch of the incoming for release magnet 400 ot the”posltion_SWitCh |

selector advances under the control of the re- 450 which energizes releasing such switch
lay thereol to open ihe fundamental circuit to normal. Magnet 400 upon energizing also go
and release relay 602. When the sequence OpPeLs the locking circuit o_f relay 405 where-

switch of the mcoming selector advances upon relay 405 veleases. As soon as switch -

and relay 602 deenergizes relays 802 and 810 450 reaches normal, the circut of relay 416
operate. ' o -

Release of operator’s equipment and _-Smder L

L . . . is-opened at brush 407 and the circuits of
Relay 810 upon operating opens the funda- the lighted lamps are opened at brushes 409 g5
mental circuit and relay 802 upon operating to 412 inclusive. The release of relay 416
opens the circuit of magnet 512 to advance also opens the eircuit of relay 401 and such
the steering switch 550 into position 21. The relay releases. Relay 401 in turn opens the
circuit of relay 805 is now opened to release circuit of release relay 209, but relay 205 be-
relays 818, 810 and 802. Upon the opera- ing slow to release does not deenergize imme- 90
tion of relay 802, relay 807 again operates, diately. Until it does release 1t maintains
~ but releases as soon as relay 802 releases, to release magnet 400 energized over its left
reestablish the fundamental circuit.. Upon contact and at 1its outer right contact maimn-
the reestablishment of the rundamental cir- tains the previously traced holding circuit

=n cuit at the incoming selector the control re- for relays 007 and 840 open. These latter 95

o
9y

lay of the incoming selector and relays 602 relays thereupon release, relay 207 at 1ts
and 624 of the sender operate. Relay 624 outer left front ‘contact removing ground
operates at this time because the fundamental from conductor 281 thereby releasing relays
circuit has been reversed at the incoming se- 001 to 204 inclusive. Relay 340 upon deen-
lector in the well known manner. The test- ;ergi_zing'at_ its inner left contact opens the 100
ing of the wanted line 195 by the final selector eireuit of relay 831 which ‘thereupon re-

and the application of ringing current there- leases. Relay 331 upon deenergizing NOW

to, if such line 1s tound to be idle, proceeds closes 2 circuit extending from ground at

in the well known manner after which the 1ts outer right back contact, over the back |
talking circnit from the wanted line to the contact of relay 311, off-normal contacts 303, 105
truml conductors 126 and 127 is established. through the winding of release magnet 302to

- Upon the energization of the polarized re- battery. This magnet upon energizing Now.

lay 624, a circuit is established from ground releases the position fnder switch of Fig. 3
2t its contact over conductor 515, the twenty- to normal. Assoon as the finder reaches nor- .
first position terminal and brush 514 of steer- mal, the off-normal contacts 303 and 324 110

ing switch 550, to conductor 559 preparatory open, the contacts 324 opening the locking

to releasing the sender. The release, how- siremit of relay 312 which thereupon releases,
ever, does not proceed until after the operator and contacts 303 opening the circuit of release
has plugged into the jack 119. | magnet 302. | N - |
o T - Upon its release relay 340 completes at 115
its right back contact the cireuit previously
_ traced to conductor 559 over conductor 851
When the operator plugs 1nto the trunk to battery on conductor 626. This circuit 1s
jack 119, in accordance with the trunk mem- in shunt of the windings of relays 700 and
her 039 indicated to her on her trunk num- 506 which thereupon deenergize. The re- 120
ber indicating lamps, a circuit ;s closed from lease of relay 506 removes ground from con-
battery through lamp 114, resistance 116, ductor 509 whereupon all operated relays of
<leeves of plug 118 and jack 119 to ground Figs. 5, 6 and 8 release. A circuit 1s now
through the lett winding of sleeve relay 190. closed for advancing steering switch 550 out

L

v Relay 120 energizes and at its inner right of position 21 1nto normal position extending 195

front contact connects the right non-inductive from battery through the winding and. con-

O perator compleles connection by pZ@&gm’ﬁg
into indicated trunk jack -

winding of relay 120 and the left non-indue- tacts of magnet 512, brush 553 and the
tive winding of relay 121 in parallel with the strapped terminals of its arc to ground at the
right winding ot relay 121 over the circuit outer left back contact of relay 506. Relay

previously traced to oround through the 700 upon deenergizing opens at 1ts upper- 130
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s |

- ergizes and restores th e ﬁrst selector of Fig.

10

20

,mest contact tle he,..dmg elreults of the nu-
sender and at.
contact opens the CIr-

merical register reiays of the
1ts 111termedate lower
cuit of relay 915 of the first selector,

Relay 915 upon deenergizing now closes
the circuit of release maonet 917 which en-

9 to normal. As soon as this selector reaches
normal, the cirenit of magnet 917 is opened
at off- normal contacts 916, At its front con-
tact relay 915 also unlocks

contact rela 700 also removes ground from

~ conductor’ 921 thereby releasing 1’*eley 1015 of
15

- unlocking all operated relays ‘of such se- |
lector end closing at its back contact the cir-
cuit of Telease magnet 1017, |
energizes and releases the second eeleeter 1ts

the second selector which thereupon releases,

Macrnet 1017

own circuit being opened at off- normal een-
tacts 1016 4s soen ag'the selector 18 complete-

-ly restored.

¢
ot

tentlal 1S mamtamed

-~ Upon the release ef lelay 506 eround is
~ removed from conductor

 DOW connects the

lays 800 and 191. Reley 121 upen releasmo
trunk ‘conductors 126 and
127 to the tip and

selectors ‘such aS
the ‘one ehown 1n. F 12, 10.

over the outer right front contact of relay

120 and

- lectors, ‘and ground is removed at the outer

40

right baek eent‘wt of relay 120 from CO1I-
dueﬁer 1019 to mark the

The lemp 114 which lighted when

extinguished in. the Well knewn manner when

‘operator has employed ‘to

the called subscriber | answers and relay 111
operates. All of the equipment which the
select the trunk
126, 127 and to set the switches of the distant

'-?I'-__eﬂice has now been restored. The talking

o
St 1

60

line 100 and the
125 is reetored tupon the
| conversetlen in the well

 flow poelﬁlen thereby

-~ tact of
5 th bittery thrmmh the wmdmg m rela.y 551

connection between the calhnﬂr subeerlber on
called subsember on line

Tleﬂd not be deserlbed 10 detail hereln

7 mo’/‘nmg/ or ﬁfnaZ selector trunk to oeerﬁow

posztw%

If the meemnm ‘selector: dm‘

ing {rreup se-
lectmn or the ﬁnel

seléctor durmff any of

ts selectlon mevements advanees te an over-
| | reveremo' thie funda-

mental cireiiit, ‘with the eteermfr switch 550
I positions 10 12,14 or 16, Delamzed relay

624 eperefes Clesmg a circuit for overflow
rels y 551 exteriding from’ ground at the con-

+

relay 624, eendueter 515, brush 514,

all operated relays -
of'the first selector Atits intermediate lower

-assumed thet the trunks of

.t10n of the
relays of the
lector has positioned its
the first Tevel of 1ts banks in which trunks

By o

801, releaelno' Te-

“this time the
ring contacts of jack. 119,

and ‘disconnects sueh conduetors from the-
] termmal ‘banks ef secend
With relay 121;
released and relay. 190 energized groiind 1 po-
on test eondueter 1092 |

the inner rlg‘lt back confact of relay
121 to mark the trunk as busy to ‘second se-

| oreund
over its left wmdmo to or ound on cendueter

trunk as busy ’in 509 and closes a

~the group of twenty trunks to which it be.
'le*ws

__the operator plugged into jack 119 becomes

termination of the

known menner a,nd_ -930 conductor 939

1 crht contact

connection ‘with the

1,767,081

Relay 551 Upen enermzme* ]ecks
on conductor 509 qnd at 1ts
connects oround to conductor

In the manner
aeper atus which the

pesmen equipment.
vieusly described all

operator has employed o reach the trunk
may then

126, 127 is restored. ~ The operator m
preeeed to reestabhsn ‘the connection.

Ouzfgom()ﬂ trunk reached directly ""']L?"
- wersed selection

to greund_
right contact
20 thence as |
- prevmuely traced to battery through the
winding of release relay 205 af the operator’s »,
pre-.

gg]p-ref-_ .

In the forecreme‘ deSﬁrlptlen 1t has been

and second selectere
trunk evtend

assumed that beth first
were necessary to reach an idle
ing to the desired office 1929

directly in the banks of the
Fig. 9 and thet 1IN response to the registra-
irst code letter on the office code

ice 122 terininate.
switch 550 will have

extending to the off
steermn
advanced to position 2

operator’s position, the first se-
bmeh eets opposite

Tt will now be -
ﬂlcr 1 terminate
ﬁl"St,SEieCtGI’ of -

85

9_0

Onall levels in which :

access to outgoing trunks may be dlreeﬂ}r

made from the ﬁret selector, shaft Springs 930

are closed. Ther efore, When the first seleeter

has been advenced to'such : ) leve1 for es xample
to the

982 the euter
Rehl

right centeet of 1*e1‘w 603 to
820 upon energizing locks

cn’emt fOL advaneing
g switch 550 out of position 2. mte pes1-
tlon 3. This circuit ex tends frem battery

‘through the winding and contacts of magnet
second position ter-

512, brush 558 and the
mmal of ‘the steermo* switch, conductor 560,
the right front eent.met of relay 820, conduc-
tor 794 to ground at ‘the mtermedmte lower

front eenteet of relay 700. The eheft COn-
tacts 930 also close

“magnet 917 of
'frem battery through the winding of magnet

a circuit for ¢ the release
the first selector ox tending

917, off-normal conteete 916, ehaft contacts

of relay 603.

rst level, a circuit is cloged from bat-
y tery through the right winding of relay 820,
conductor 931 shaft s SPrings 930 eonducter '

100
105
110

115_ '-

to ground at the mnner
Magnet 917 ener-

oizes, re1easmn' the selector to normal Jits own

e1remt being epened at the off- nermal con-
tacts 916 when the eelecter 1S completely re-
stered

“With the SEJBCtOL 1N nermﬂ

120

1:)0511;1011 end; N

the steering switch 550 ot the sender in posi-

centrolled a0a1In
accordance Wlth_
office ‘code, in

tlon 3, the ﬁrst selector 1s
in ‘a Vertmal movement in
the Second code 1etter of the
the same manneér as

selector From this

in exactly ‘the 'Sime manner gs prewously

previously described in
operation of the second
point the call progresses
180
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. said positions c_orrespon&iﬁg |

ister switch at

after operating said register switch and
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described except that the o_pei‘atiOnsWhich

ihe second selector previously performed are

ihe first selector, the first

now performed by

selector stepping vertically and then 1n a ro-
tary direction to celect an idle trunk and

such movement controlling the trunk number
ndicator of Fig. 4 to indicate to the oper-
ator the number of the trunk which has been
so selected. ' S

What is claimed 1s: . .

1. In an automatic telephone exchange sys-
tem a plurality of ofilces, a group of trunks
outgoing to each of said offices, a plurality
of operators’ positions, office keys at each of
said positions corresponding to said plural-
ity of offices, a register switch at.each of said
positions, selector switches, and means for
operating said selector «witches and said reg-
‘ter switch in unison under the control of
«id office keys for connecting 2 calling cne
of said positions with a desired one of sald
trunk groups. . -

9. In an automatic telephone exchange sys-
jces, a group of trunks

tem a plurality of o
outgoing to each ot <aid offices, a plurality of
operators’ positions, office keys at each of said
positions corresponding to said plurality o
offices, a two motion step-by-step register
switch at each of said po,sitions,-step-—by;—step
selector switches, and means
sald
«witeh in unison under the control of said
office keys for connecting o calling - one of

said positions with a desired one of said trunk
oroups. | '- o

" 3. In an automatic telephone exchange sys-

tem a plurality of offices, a group of trunks
outgoing to each of said offices, a plurality
of operators’ positions, office keys at each of
to said plural-
of offices, a two motion step-by-step reg-
each of said positions, TWO
motion - step-by-step selector switches, and
means for operating said register switch suc-
cessively 1n 1ts tWwo motions in unison with
the vertical motions of cecessive ones of said
selector switches under ] :
keys for connecting a calling one of said
positions with 2
OTOUPS.

1ty

4. In an automatic te].ephohe exchéngé-sys—-

tem a plurality of otfices, a group of trunks
outgoing to each of said offices, a plurality of

operators’ positlons, office keys at each of said.

positions corresponding o said plurality of
offices, a register switch and indicating lamps
at each position, a train of selector switches,

neans under the control of said office keys for
controlling said switches to select a group of

trunks to a desired ofiice, means for there-

last of said train of selector switches In uni-
son to select _
oroup of trunks, and means for lighting said
[amps in accordance with the position as-

group of trunks, and means

of  offices,

for operating
selector switches and said register

‘means for then reoperating _
switch and for further operating the last of
said train of selector switches in unison to se-

outgoing to each of

control of said office

dosired one of gaid trunk
o ~of said positions,

“with an idle trunk in any

_tem, an operator’s position,
the _ '
‘ments, indicating lamps,
an idle trunk in the selected

sumed'by said._ register switch .to--indicate'- the

pumber of the idle trunk selected. -
5. In an automatic telephone exchange
outgoing to each of

said offices, a plurality of

positions corresponding

switch and indicating lamps at each of said
positions, a train of two motion step-by-step
selector switches, means under
said office keys for controlling said switches
to select a group of trunks to a desired ofice,
means for thereafter operating said register

switch and the last of said train of switches

successively and in unison in their two mo-
tions to select an idle trunk in the selected

[amps in accordance with the
sumed by said register switch to indicate the
number of the idle trunk selected.

the control of

for lighting said
position as-
"85

system a plurality of offices, a group of trunxs.
70
operators’ positions, office keys at each of said .

_ to said plurality of
offices, a two motion step-by-step register

5

80 '

6. In an automatic telephone exchange sys- |

tem a plurality of offices, a group of trunks
outgoing to each of said offices, a plurality of
operators’ positions, office keys at each of said

positions corresponding to said plurality of

switches and

ices, a register switch and indicating lamps
at each of said positions, a
switches, means for operating said selector -
said register switch 1n unison 95
under the control of said office keys for con-

- 90

train of selector

necting a calling one of said positions with a

desired one of said trunk groups, means for

thereafter restoring said register

said register

lect an idle trunk in the selected trunk group,

and means for lighting said lamps in accord- -
ance with the position last assumed b
register switch to indicate the number o
idle trunk selected. e

7. Tn an automatic telephone exchange sys-
a group of trunks
said offices and terminat- -
ing therein in switching mechanism, a plu-
rality of operators’ positions, office keys at

tem a plurality of ofiices,

each of said positions corresponding to said

plurality of offices, a reglster switch at each

*

switch,
' o 106

y said -

the

_ a plurality of senders com- -
mon to said positions for controlling said

110

switching mechanism, means for assoclating a

position with an idle one of said senders, se-

lector switches for associating any sender :

desired ones of said

trunk groups, and means

for operating said

<elector switches and said register switch in

1nison under the control of said office keys.

'S Tn an automatic telephone exchange sys-
position having vertical and rotary move-

a group oi
and

selective movements for connecting

a register at said

a plurality of offices,
_ trunks outgoing to each of said
offices, a selector switch having rotary
“vertical

125
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‘having access to the trunks of the

said operator’s position with a desired trunk

group, said switch having two sets of brushes
and corresponding banks of terminals and
' same trunk
group over a plurality of levels of both 1ts
banks, means controlled from said position to

direct the brushes of said switch to the first

o ber of the trunk selected. -

tevelin which trunks of

'IO.SWitCh to h:unt for a

- trunk of the selected

~ either of its banks, _ |
~the hunting movements of said switch to cor-
15
of said selector switch in

lamps in accordance with the record estah-

L a desived trunk group
thereafter causing said
level in which an idle
group terminates and
f . . D » ] . T . 1 L w a
toran idle trunk terminating i such level in
means operative through.

terminate, means for

respondingly operate said register in its ver-

tical and rotary movements, means for estab-

lishing at said register a record of the bank
_ _ which the sslected
trunk terminates, and means for lighting said

lished at said register to indicate the num-

{-_"j .

9. In an automatic telephone ezchange SYS-

~ tem; an ‘operator’s position, a piurality of

P

25

30

- 40

~on said lamps the number of the trunk se-
| lected. .

45 €

-system, an operator’s position, a Pplurality

50

~said offices,
tical ‘and rotary movements for
“sa1d operator’s position with a desired trunk
group, means controlled from _
for causing said switch to select a desired
trunk group and to then hunt by vertical and
~rotary movements
group, a register at sald
- vertical and rotary movements having a plu-
35

“number indicating lamps terminating in sep-
arate banks of said
-operating said register
| tary movements in accordance with the cor-
- responding vertical
- movements o

offices, a group of trunks outgoing to each of
a selector switch operable in ver-
connecting

said position
tor an idle trunk in such
Pposition operable in

rality of banks of termin als and correspond-
ing brushes, hundreds, tens and units trunk

register, and means for
1n 1ts vertical and ro-

riical cand  rotary hunting
t said selector switch to indicate

10. In an automatic telephone exchange

of offices, a group of trunks outgoing to each.

of ‘said offices, a selector switch operable in

vertical and rotary movements for connect-
Ing said operator’s position with-a desired

- trunk group, said switch having two sets of

- brushes and corresponding banks of terminals
-and having access
A group over g
‘banks and
~same group over corresp onding levels of itg
- other bank, means controll o1
tion to direct the brushes of said switch to the

- first level in which. trunks
terminate, means for
~switch to hunt for
trunk terminates and
such level in either of its banks, a register at
said position operable in verticsl and rotary
¥3 movements having

D

to even numbered trunks of
plurality of levels of one of 1ts
to odd ‘numbered trunks of the

ed from said posi-
of -a desired oTouUD
thereafter causing said
a level in which an idle

ror an idle trunk in.

a plurality -of banks of

]

dreds and

_register, and odd and _ _
trunk number indicating lamps terminating
1n two other banks of sald register, means for

accordance with the bank .of

the number of the trunk _ ]
11, In an automatic telephone exchange

trolled from
brushes of
which trunks.
means for thereupon causing said switch to
In which an idle trunk ter-
tes and for an idle trunk in such level
o1 either bank, a register at said position -

having a plurality of banks and correspond- . -

tens |
~banks of said register, and

sponding movements

trunks outgoing to eac
operator’s position,

a- two-motion
‘and indicating
of two-motion

- operating it arbitrarily _
means for thereafter further operating said
reg iStGI' SWltGh :_a,n d-:,the

1,767,961

terminals and corresponding brushes, hun-

units trunk number indicating

lamps terminating in separate banks of said

even numbered tens

operating said register in its vertical and

rotary movements in. accordance - with the

corresponding vertical and rotary hunting
movements of said selector switch, means for
selecting a bank of said register

7o

having ac-

cess to an even or odd numbered tens lampin

switch in which the idle _
and ‘means for thereupon operating the
lamps selected by said register to mdicate

selected.

(0%Ices, a group ot trunks outgoing to each
of said offices, a selector switch operable in

ng sald operator’s position with a
trunk group, said

desired

nals and having access over _ ha
ot each bank to trunks of g group numbered

of a desired- group terminate,

hunt for a level .
minates

switch having two sets of -
brushes and corresponding banks of termi-
the lower halves'

c of said selector
trunk is selected,

80

system, an operator’s position, a plurality of

~ rotary and vertical movements for connect-

90 '-;

‘below one hundred and over the upper halves
of each bank to trunks of the same group
numbered above one hundred, means con- o
sald position to direct the
said switch to the first level in -

100

ing brushes, naught and one hundreds trunk -

number indicating lamps terminating in the

‘terminals of the lower and upper halves of
one bank of said

ing said register in its vertical and rotary
movements in accordance with the corre-

to mdicate on said lamps the number of the
trunk selected, = T
offices, a group of

system, a. plurality of
~of said offices, .an

trunks to a desired office, means for there-

to a definite position,

12. In an automatic telephone exchange

unison under the

'I'H-St : O_f . sa,id_ 'trﬂ,ill_'_(if 2

105

e *'I‘ég‘ister'_I'.espe(jti?elyj- and
and units lamps terminating in other
means tor operat-

of said selector switch

.
o |

office keys at said POsi-
‘tion corresponding to said plurality of offices,

step-by-step register switch
lamps at said position, a train
step-by-step selector switches,
Ineans for operating said selector: switches -
-and said register switch in
control of said office keys to select a group of

120

“after restoring said register switch and re-
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selector switches in unison to select an 1dle
trunk in the selected trunk group, and means
for lighting said lamps in accordance with
the position last assumed by said register
switeh to indicate the number of the idle
trunk selected. ' - _
13. In an automatic telephone exchang

e
~gystem, a plurality of offices, a group of

10

15

20

30

40

45

50

5

60

G5

trunks outgoing to each of said offices, an
operator’s position, office keys at said posi-
tion corresponding to said plurality offices, a
register switch having vertical and rotary

movements and indicating lamps also at said

position, a train of two-motion step-by-step
selector switches, means for operating said
<elector switches and said register switch in
umison to select a group of trunks to a desired

office, means for thereafter restoring said

register switch and for reoperating it arbi-
trarily one step vertically, means for there-
after further operating said register switch
-nd the last of said train of selector switches
in unison to select an idle trunk in the se-

lected trunk group, and means for lighting

said lamps in accordance with the position

last assumed by said register switch to indi-
cate the number of the idle trunk selected.
In witness whereof, we hereunto subscribe
our names this 28th day ol September, 1828.
EDGAR H. CLARK.

WARREN W. CARPENTER.
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